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FOREWORD

In an age of increased awareness of the hidden, often insidious, hazards of
many environmental pollutants, it is tragically ironic that BuorideNone of
industryOs most widely dispersed and persistent efBuentsNis inadequately
assessed and poorly understood.

No doubt one of the main reasons why the toxicity of the continual expo-
sure to comparatively low levels of Buoride is not better known is because of
the generally favorable image that still surrounds the RBuoridation of drinking
water. Even though much contradictory evidence exists, dental and public ofp-
cials persist in promoting and upholding the procedure because they evidently
continue to believe Oit is medically safe for all people.O

Fluoridation is motivated by the well-intentioned desire for better teeth and
less tooth decay, but even that result is questionable or, at best, marginal. A
laudable dental goal has been allowed to outweigh the extensive, well-veribed
medical evidence collected in this book. . . .

The above words are from the description of a b&tkgridation: The Great
Dilemmal coauthored in 1978. That text, and the personal context behind its
writing, informs the historical signibcance of this current text by professors
Paul Connett, James Beck, and Spedding Micklem (with important support
from Peter Meier®n the historical details) and deserve a quick refRection.

While working at the Universityof Kansasin Lawrence, KS, startinin
the mid-1950s,| developed a low-thyroid conditiotihat wasnot relievedby
taking thyroid extractsin 1964,1 became awaref clinical reportf veriped
illness from Buoridatedaterby the distinguishedVlichigan allergisGeorgel..
Waldbott, MD (1898D1982xnppearing mostlin specialized foreign journals.
Fromthesereports | learnethat Buoridein drinkingwateratthe recommended
levelof 1 partper million (or 1 mg of RBuorideperliter of water)couldcause a
widevarietyof reversible toxic effects, including excessiventgs] achingints,
neuromusculapains,and other symptoms ofterassociatedith hypothyroid-
ism. Knowingthat Lawrencehad Ruoridatedvaterandthat | wasconsuming
four or Pvetimesthe amountmentionedby Waldbott, | switchedto distilled
waterandfoundthat my low-thyroid symptoms quicklgegarto disappeaiMy
wife, Patriciawho had beenexperiencing bagkainfor some years)sofound
her discomfortwascompletely relieved aftshealsochangedo distilled water.

With these experiences fresh in mind, | contacted Dr. Waldbott and
arranged to visit him, and we soon became close friends. In 1966 he founded
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the International Society for Fluoride Research and, in 1968, inaugurated its
journal,Fluoride Quarterly Repdinsw simplyFluoridg. Waldbott started the

new journal because major U.S. medical journals, due to unqualiped endorse-
ment of Buoridation by the U.S. Public Health Service in 1950, had system-
atically declined to publish reports of adverse ill effects from Ruoridated water.

In 1957, Dr. Waldbott collaboratedn a preliminary account of his research
on Ruoride inThe American Fluoridation Experim@évin-Adair, 1957;
revised 1961). Eight years later he published his monogkaBtruggle
With TitansNForces Behind Fluoridati@@arlton Press, New York, 1965).
However, he also wanted to write a more comprehensive book dealing with
the ever-growing body of reseamhadverse health effects of Buoride.

When he sent me drafts of this new book, my late colleague Professor
H. Lewis McKinney (1935D2004), who taught the history of science at
the University of Kansas, and | began editing the book that became, with
McKinney and me as collaborating coauthoFuoridation: The Great
Dilemma(Coronado Press, Lawrence, KS, 1978). This book probably helped
set the stage for later boods Ruoridation, includingrhe Fluorid®eception
by journalist Christopher Bryson (Seven Stories Press, NY, 2004) and now
the present bookihe Case Against Fluorioke my good friend Paul Connett
and his coauthors Drs. Beck and Micklem.

In thisnew booktheauthorshaveassembletheir wide-ranging backgrounds
in severascientipalisciplinego explorethe controverspf waterRuoridation.

Like Dr. Waldbott andothersbeforethem,they have followethe bestscience
whereveit leadsDoing this hasinevitablyledthemto concludeasl havethat
on ethical groundsvaterf3uoridation neveshouldhavebeenstartedandon
scientibgroundst shouldbe endedassoonaspossibleAnyone readinghis
textwith an open mingill reachthe sameconclusion.

It ismyhopethatthis book willenablegoodsciencéo prevail ovedogmaon
thisissueThis isimportantnot onlyto enda signibcartiealththreatto Buori-
datedpopulation$ut alsobecaust is criticalfor acivil societyto beinformed
by honestscienceThis change camccuronly if enoughpeopleNespecially
new generationsf scientistsgoctors anddentistsNwantit to happen.

Albert W. Burgstahler, PhD
Professor Emeritus of Chemistry
The University of Kansas

Editor, Fluoride
www.3uorideresearch.org
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INTRODUCTION

If you picked up a book that described a government plan to put a hazard-
ous industrial waste product into the public water supply to deliver a topical
medical treatment, without fully investigating its long-term health effects and
without receiving the informed consent of all the citizens involved, you might
well think you had picked up a science-bction novel. But this is not Orwell, or
Kafka, or even Hans Christian Anderson; it is a matter of historical\féet.

are talking about water Ruoridation.

Yet RBuoridation has the wholehearted support of the United States Public
Health Service (PHS) and most professional dental and health bodies in the
English-speaking world. How can this be?

In this book we do not argue against the us®wdridein toothpaste or
dental dressings and sealants; but we explainfmsidatioflithe addition
of Ruoride to the public water supplyNis a house of cards, propped up by very
poor ethics and very poor science, and waiting to fall.

The Structure of the Book
The book is written in six parts: OThe Ethical and General Arguments against
Fluoridation,O OThe Evidence That Flouridation Is Ineffective,0 OThe Great
Fluoridation Gamble,0 OThe Evidence of Harm,0 OMargin of Safety and
the Precautionary Principle,O and OThe Promoters and the Techniques of
Promotion.O

We do not presuppose any great scientiPc knowledgthe part of the
reader. Numerous references to the primary scientibc literature and other
sources are provided, but attention to those is entirely optional: The text is
intended to be intelligible and sufbciently comprehensiviés own.

Politics versus Science

From its inception, RBuoridatiorhas been more about politics than about
scienceThat is not unusual.Politics and sciencehaveto rub shouldersin
many contextghe contact carbe abrasiveandthe resultis rarelybenebciaio
the conductand quality of scienceTwo consequences this are(1) that the
amountandtypeof sciencehat is done carbelargely determinely political
inBuencesand(2) that the relatively rationatliscoursehat usually accompa-
niesscientiPadisagreementst leastin public, may be replacedoy outright
hostility evento the point of personahbuseand discrimination.In the case
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of Buoridation, politicainBuencehasensuredhat remarkablyittle scientibc
work hasbeendoneontheissueandit hasgenerated high degre®f animos

ity between promote@ndopponents. Nofor nothingwasa recent bootitled
The Fluoride Wat3he section©ALittle HistoryGand OEndorsements versus
ScienceO beldmint at the extentto which sciencehasbeensidelinedand
emasculated.aterin the book,weshallalsoseemanyexamplesf howscience
hasbeenmanipulatecand misrepresenteih servean essentially politicand.

The Issue Examined

Water Ruoridation is the deliberate addition of a Ruoride compound to the
public water supply for the purpose of reducing tooth decay. It can come as
a shock to Pnd that the chemicals used to Buoridate the water are not phar-
maceutical grade, like those used in RBuoridated toothpaste and other dental
products, but are mainly hazardous waste products of the phosphate fertilizer
industry (chapter 3)An even greater shock is to bnd that while many agen-
cies promote the practice of water Ruoridation in the United States, no federal
agency accepts responsibility for it (see chapter 4).

Currently, over180 million Americansand aboutanother200 million
peopleworldwide are drinking artibcially Buoridated watarthe United
States and severalother RBuoridating countriesthe so-called optimal
concentratiorof Buorideis 1 milligramperliter, or 1 partpermillion (ppm;
it actually ranges fror.7 to 1.2 ppm, dependingon averageambient
temperatures).

Proponents claim that 1 ppm is an extremely small concentration and
could not possibly cause any harm. In fact, however, it is not at all small for
a substance of BuorideOs known toxicity; it is 250250 times more than the
range of concentrations of Ruoride found in mother®s milk (chapter 12). This
means that a bottle-fed baby in a Buoridated community is getting up to 250
times more Ruoride than a breast-fed baby (chapters 1 and 12). Meanwhile,
according to the U.S. Centers for Disease Control and Prevention (CDC),
32 percent of children in the U.S. have a condition calledtal Ruorosia
mottling or discoloration of the tooth enamel caused by excessive exposure to
Ruoride before the secondary teeth have erupted (see chapter 11).

One of the surprises for independent reviewers of this issue is that the scien-
tibc evidence that Ruoridation works to reduce tooth decay is actually very
weak (see chapters 6D8). According to World Health Organization statistics,
rates of tooth decay in twelve-year-olds have been coming down as fast in non-
Ruoridated countries as in Buoridated ones (chapters 5 and 6). Meanwhile,
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the scientibc evidence indicating that Ruoridation may be causing harm gets
stronger with each passing year (see chapters 10D019).

A Little History

Fluoridation trials began in 1945, but in 1950, before any trials had been
completed, and before any comprehensive health studies had been published,
the practice was endorsed by the PHS. Endorsements from the American
Dental Association (ADA), the American Public Health Association
(APHA), the American Medical Association (AMA), and others quickly
followed but still without any solid scientibc information to judge the efbcacy
and safety of the practicéle dub this abandonment of the normal proce-
dures for determining the safety and efbcacy of a medical practice OThe Great
Fluoridation GambleO (see chapters 9 and 10).

Endorsements versus Science

Since 1950, endorsements have been routinely used to promote Buoridation.
Citizens have been lured into accepting water Ruoridatiothe basis of
Oauthority,O noh the basis of any substantial scientiPc evidence of effective-
ness or safety. Because that authority includes the PHS, as well as profes-
sional dental and medical bodies, the endorsements have proved very effective
in distracting attention from the absence of rigorous, well-designed, and
controlled studies. From a scientibc point of view, such a superbcial approach
to a serious issue is unusual. From a public relations point of view, however,
endorsements have proved to be a very effective tool in the promotion of Buo-
ridation for over bfty yeard/e examine the techniques used in the promotion

of water Buoridation in more detail in chapter 23.

Another aspectof the inadequatescientibPcapproachto Buoridationis
how poorly potential health effects havébeen investigatedand Ruoride
exposure monitored. Evahe mostbasicstudieshavenot beenattempted
(seechapter22).

From time to time the governments of Buoridating countries have set up
panels to review the safety and effectiveness of Ruoridation, but by virtue of
the selective makeup of these panels, their conclusions are frequently little
more than rubber stamps for a long-entrenched government policy (see chap-
ter 24). A notable exception to the self-serving reports is the review by the
U.S. National Research Council (NRC) of the National Academies (formerly
the National Academy of Scienceyhich we discuss below (see the section
OThe NRC ReviewO and chapter 14).
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Why This Book Is Necessary Now

Some may wonder why we have written this book now. It may appear that
Buoridation is a peripheral issue compared with the major economic, envi-
ronmental, and political threats facing our planet today. That is true, but we
would argue that, unlike those many other problems, this one is as easy to
end as turning off a spigot, if the political will can be found. Only a complete
change of attitude can generate such political will, however, and only a sober
assessment of scientibc reality is likely to shift the prevailing attitude.

Another reason for writing now is that promoters of Ruoridation seem to
be becoming increasingly aggressive in their activities, pressing for mandatory
statewide RBuoridation in the U.S.A., Canada, and Australia and passing laws
to indemnify water undertakings against legal liabilities in the UK.

Finally, the recent publication of the NRC reviewNthe brst scientibc
review relevant to Ruoridation that is both comprehensive and impartialNwas
a landmark.Promoters of Buoridation have argusalspecious grounds that
the review is not, in fact, relevant to Buoridatidve intend to set the record
straighton that point.

The NRC Review
The comprehensive review by the U.S. National Research Council of the
National Academies, published in 2006, was carried out in response to a
request from the Ofpce of Drinking Water of the United States Environmental
Protection Agency (EPA) to consider whether the EPAOs safe drinking water
level for Buoride, currently 4 ppm, needed to be changed. The NRC review
contained 507 pages and approximately 1,100 citations to the primary litera-
ture® For most scientibc opponents of Buoridation, this review looked like
the Pnal victory in the long battle to expose the health dangers inherent in
this practice, and, from the point of view of a former risk assessment special-
ist at the EPA, it wagHowever, the agencies that continue to promote this
program (e.g., the CDC and the ADA) are extremely inBuential, and with
the help of a largely acquiescent media, they have managed to convince
many decision makersNerroneouslyNthat the NRC report can be ignored
in discussions about RBuoridation. Even the supposedly unbiasedTheok
Fluoride Warseems to have bought into this view. It scarcely mentions the
review, which (along with other aspects of the book) throws the authorsO claim
of impartiality into serious doubt.

The NRC panelconcludedhat the current EPA safe drinkingvaterstan
dardof 4 ppmwasnot protectiveof healthandrecommendedhat the EPA
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Ofpbce of Drinking Water perform ahealth risk assessmertb determine
a new MCLG (maximum contaminant level godtyr Buoride® As of July
2010 (overfour years aftethe NRC reviewwaspublished),that had not
beendone.

In this book we review many of the bndings of the NRC report (see chap-
ters 15D19), along with those of some more recent scientibc studies, so that
these important health issues, and their vital relevance to the practice of water
RBuoridation, do not remain hidden either from the lay public or from open-
minded professionals.

We do not believe that we are overstating the seriousness of the possible
downside of Buoridation: People with impaired kidney function accumulate
more Ruoride in their bones and are more vulnerable to its toxic affects
those tissues and possibly others (chapter 19); some young men may be losing
their lives to a fatal bone cancer because of this practice (chapter 18); millions
of citizens may be having their bones weakened (chapter 17) and their thyroid
function lowered (chapter 16); millions of infants may be having their mental
development subtly impaired (chapter 15); and many adults may be suffering
from a series of common complaintsNfrom arthritic symptoms to tiredness
not relieved by sleep to gastrointestinal problemsNthat could be reversed if
the RBuoride was removed (chapter 13).

Note the word Omaye do not claim that all these harms have been
conclusively proven. What we can say, however, is that much existing infor-
mation points clearly ta variety of serious rigkserent in the Ruoridation
programWe argue that these risks are far too high when we are considering
the mass medication of millions of people, the more so since the benebts are
now seen to be so small and achievable by other means in dozens of non-
Buoridating countries.

Reliance on the ADA and the CDC

The vast majority of rank-and-Ple proponents of water Ruoridation have
received little encouragement to read the scientibc literature concerning either
RuorideOs toxicity or the efbcacy of Ruoridation. They, as well as the media,
rely on pro-Ruoridation pronouncements from the ADA and the CDC. For
example, nearly every day someone, somewhere is quoting the CDCOs claim
that ORuoridation is one of the top ten public health achievements of the 20th
century,®without realizing that that agency is fundamentally biasethe

issue. In essenam the issue of Buoridation, the CDCOs Oral Health Division
behaves like an adjunct of the ADA. Indeed, the two bodies often work
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togetheron their Ruoridation promotional activitiesNat taxpayers® expense
(see chapter 4).

Bias

In the following pages, we concentrabe arguments against Ruorida-

tion, basing them clearlgn the existing scientibc data, while attempting to
acknowledge weaknesses and recognize the existence of counterarguments.
We make no apology for our bias; it is a necessary corrective and counterbal-
ance to the contrary bias and obfuscation seen in the many pro-Buoridation
statements that have appeared.

The PromotersO Motivations

Because the pro-Ruoridation case is so unsatisfactory scientibcally, we have
been forced to address some of the possible motivations behind the continued
push to Buoridate the water of more towns and states in the United States
and other Ruoridated countries (see chapter \2@)have been tempted to
paddle into rough waters here (who of us really knows what motivates others?)
because it is so puzzling to witness the efforts of proponents to step up the
Buoridation of more and more water supplies, even as the evidence for the
effectiveness and safety of this program gets less and less convincing. If this
evidence is so weak, what can explain the continued zealous promotion of
Ruoridation?

Risk
What is important to remember is that we are talking abuats medication,
not a drug that is prescribed after due consultation for an individual. A risk of
harm estimated at say 1 in 10,000 may be considered entirely acceptable in the
latter case; in fact, we accept far higher risks of undesirable side effects if we
are seriously ill. But if we are giving a drug to nearly 400 million people world-
wide, that risk of 1 in 10,000 translates into 40,000 cases of harm from one
cause. The risks for some harms due to Buoridation are probably much higher.
For example, 1 in 100 may be hypersensitive to Ruoride (see chapter 13).
Soproponents and opponents carry different burdens of proof. Proponents
need to have conclusive proof of substantial benebt and very strong evidence
for an extraordinarily low risk of harm (they have neither). For opponamts,
the other hand, it should sufbce to show that there is an identipable risk of
serious harm; conclusive evidence is not necessary. Even small risks are inde-
fensible when deliberately imposaua large population. This may seem like
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common sense, but it seems to elude proponents of Buoridation, who continue
to talk about small risks as if they were acceptable and to insist that opponents
provide conclusive proof (chapter 21).

This distinction lies at the very heart of the Ruoridation dispute and comes
up again and again. It is the touchstone. Proponents say that unless there is
direct and conclusive evidence that [Ruoridation, as opposed to Buoride, harms
anyone, then it is all right to caron Ruoridating. They are zealous in trying
to dismiss any relevant evidence as having methodological Baws and claim-
ing that it is Ojunk scienée@r doesnOt meet Onormal scientibc stanéfards.O
Opponents say that this demand for absolute scientibPc proof violates the
precautionary principle, and the violation is extreme.

Even proponent®f Ruoridationdo not denythat high levelsof Ruoride
cause harmin fact, millions of peopleliving in areasof India and China
with moderateto high levelsof RBuoride levelin their drinking water have
suffered seriousealthconsequences. Therefdieg onusis on the proponents
to demonstratéhat thereis an adequatenargin of safety betweethe doses
that cause harmandthe hugerangeof doseghat maybe experiencelly those
drinking uncontrolledamountsof RBuoridatedwater and at the sametime
receiving unknowmmountsof Buoride fromother sources. Moreover, such a
marginof safetyshouldbelargeenoughto protecteveryonia societynot just
theaveragpersonThosewhoneedprotecting includéhe very younghevery
old, thosewith poor nutrition, thosein poor health,andthosewith impaired
kidney function. Proponents hawet demonstratedhis. Worse, they seldom
even addreghis keyissueWe examinghis furtherin chapter20.

No Debate?
For many years proponents have tried to insulate themselves from discussion
and from the obligation to investigate by claiming that Othere is no debateO
on Ruoridationt® They argue that the evidence for BuoridationOs benepts and
lack of harm is so clear that it is not worth bothering with a handful of Oill-
informedO critics. Such a simplistic (and conveniently self-serving) view is
easily rebutted. It is long past time that proponents began to engage in this
debate in a serious, transparent, and scientiPc manner.

As Thomas Huxley said, OMany a beautiful theory was killed by an ugly
fact.O As far as Ruoridation is concerned, there are many ugly facts; they are
revealed in the pages of this book.
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ABBREVIATIONS

Organizations
AAAS American Association for the Advancement of Science
ACSH American Councilon Science and Health

ADA American Dental Association

Alcoa Aluminum Company of America

AMA American Medical Association

BFS British Fluoridation Society

CDC Centers for Disease Control and Prevention (US)
DHHS Department of Health and Human Services (US)
EPA Environmental Protection Agency (US)

FDA Food and Drug Administration (US)

IPCS International Programmen Chemical Safety

JADA Journal of the American Dental Association
JAMA Journal of the American Medical Association

NAS National Academy of Sciences (US)

NCI National Cancer Institute (US)

NHMRC National Health and Medical Research Council (Australia)
NIH National Institutes of Health (US)

NID(C)R National Institute of Dental (and Craniofacial) Research
NRC National Research Council (US)

NSF National Sanitation Foundatiomternational (US)
NTP National Toxicology Program (US)

NYDOH New York State Department of Health (US)
PHS Public Health Service (US)

SEER Surveillance, Epidemiology and End Results (US)

Technical terms

AMP Adenosine monophosphate

DMFS Decayed Missing and Filled Surfaces in the secondary teeth
DMFT  Decayed Missing and Filled secondary Teeth

IRIS Integrated Risk Information System (EPA, US)
LOAEL Lowest Observable Adverse Effect Level

MCL Maximum Contaminant Level

MCLG  Maximum Contaminant Level Goal

ppb parts per billion

ppm parts per million

T3 Triiodothyronine

T4 Thyroxin
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¥ PART ONE ¥

Ethical and General
Arguments against
Fluoridation

In chapter 1, we examine aspects of Ruoridation that make it a very poor medi-
cal practice. This discussion includes the Oalpha and omegaO argument against
RuoridationNinamely, that government does not have the right to force indi-
viduals to take a medication against their wiskés.show that this idea,

which many citizens believe intuitively, is actually sanctibed in a European
convention and in modern medical ethics.

In chapter 2, we further argue that water 3uoridation, even if it were a sound
medical practice, is not an efbcient or appropriate way to achieve the desired
end.

In chapter 3, we examine the nature of the chemicals used in the Ruori-
dation program. The shock to many is to bnd that these chemicals are not
pharmaceutical grade, as used in dental products, but hazardous waste derived
largely from the phosphate fertilizer industry.

In chapted, we examingustwhoisin chargeof the American Buoridation
program.We askwho ultimately hasresponsibilityif harmis demonstrated.

The answeto this question will probably shotke readerasmuchasit did us.

In chapter 5, we examine the experimental nature of the Ruoridation
program. Even after sixty years of the program there have been no rigor-
ous studies demonstrating itOs effectiveness, and many unanswered questions
remain over health risks. Most countries do not RBuoridate their water, yet
their childrenOs teeth are no worse than the teeth of children in Ruoridated
countries.
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Poor Medical Practice

At a public meeting heldn October 17, 2009, in Yellow Springs, Ohio, a
community that was considering halting its RBuoridation program, Paul
Connett gave a twenty-minute presentation the scientibc arguments
against the practice. After a county health commissioner and local dentist
responded, a woman in the audience said, OWhether this practice is safe or
not, or benebcial or not, | want freedom of choice. Itnigright to choose
what substances | put into my body, some governmental ageBcyOs.

This woman echoedhatmany opponentsf Ruoridation have believead
articulatedfor over sixty years: Governmemasno right to force anyon¢o
take a medicine.Thus, while in the effort to end this practice worldwidét
is helpfulto providescientibcevidencehat the programis neither effective
nor safethis commonsense position remaths cruxof the argumentagainst
Ruoridation.

The Need for Informed Consent
Every doctor knows, or should know, that he or she cannot force an individual
to take medicine without that patientOs informed consent. Doctors must tell
their patients the benebts of any medicine prescribed and warn of any possible
side effects. After they have done this, it is the patientNand only the patientN
who should make the Pnal decision as to whether to take the medicine.

This is what the American Medical Association (AMA) has to say about
informed consent

Informed consent is more than simply getting a patient to sign a
written consent form. It is a process of communication between a
patient and physician that results in the patientOs authorization or
agreement to undergo a specibc medical intervention.

In the communications process, you, as the physician providing
or performing the treatment and/or procedure (not a delegated
representative), should disclose and discuss with your patient:

¥ the patientOs diagnosis, if known;
¥ the natureand purposeof a proposed treatment procedure;
¥ the risks and benebts of a proposed treatment or procedure;
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4 ethical and general arguments against Ruoridation

¥ alternatives (regardless of their cost or the extent to which
the treatment options are covered by health insurance);

¥ the risks and benebpts of the alternative treatment or proce-
dure; and

¥ the risks and benebts of not receiving or undergoing a
treatment or procedure.

In turn, your patient should have an opportunity to ask ques-
tions to elicit a better understanding of the treatment or proce-
dure, so that he or she can make an informed decision to proceed
or to refuse a particular course of medical intervention.

This communications process, or a variation thereof, is both an ethical obli-
gation and a legal requirement spelled out in statutes and case law in all pfty
states of the United Statés.

By violating the individual patientOs right to informed consent, Buoridation
allows decision makers, without medical qualibcations, to do to the whole
community what an individual doctor is not allowed to do to his or her indi-
vidual patients.

Counterargument 1: It Is Unethical ~ Not to Fluoridate

Proponents respond to this ethical argument by turning it upside down. They
argue that it is unethical to deprive children of a benept that might reduce
pain and help them lead healthier lives, especially children from low-income
families.

However, by not putting Ruoride in the water, you are not depriving anyone
of access to Buoride: It is available in tablet form and in Buoridated toothpaste.
(For a discussion about topical versus systemic benebpts, see chapters 2 and 6.)

From an economic perspective, avoiding Buoride in water is an expensive
business, whether it involves purchasing bottled water for cooking and drink-
ing or the use of distillation equipment or reverse osmosis systems. Thus, low-
income families are disproportionately burdened by RBuoridation since by and
large they cannot afford avoidance measures.

In the United States, dental decay is concentrated in poor and minority
families. Fifty-bve years after Buoridation began, the U.S. surgeon general
stated in his 2000 reporQral Health in Americ® There are profound and
consequential disparities in the oral health of our citizens. Indeed, what
amounts to a Osilent epidemicO of dental and oral diseases is affecting some
population groups. Those who suffer the worst oral health are found among
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the poor of all ages, with poor children and poor older Americans particularly
vulnerable. Members of racial and ethnic minority groups also experience a
disproportionate level of oral health problerhs.O

The motivationfor targetingpoor childrenfor extrahelpis highly laudable,
but adding Ruorideto the drinking waterto do sois misguided.n fact, it
makesan inequitablesituation evemworseThis is becaus@é Westerncoun
tries the childrenmost likely to suffer frompoor nutrition come from low-
incomefamilies,and we will seein chapterl3 that peoplewith inadequate
dietsarethosemostvulnerableo RuorideOs toxic effedtsour view, children
from low-incomefamiliesarethe verylastchildrenwho shouldbe exposedo
ingested3duoride.

Counterargument 2: No One Is OForcedO to Drink the Water

Proponents of RRuoridation further counter the notion that Ruoridation in
the public water system violates the individualOs right to informed consent to
medication by arguing that Buoridated water is only delivered to the tap and
no one is actually forced to drink it.

This argument certainly does not apply to low-income families. Their
economic circumstances do force them to drink the water coming out of the
tap. Thus, a program that is billed as equitable is actually inequitable, since
families of low income are trapped by a practice that may cause them harm
(see chapters 9D20).

Moreover, even for families with the means to buy bottled water for drinking
and cooking, or equipment to remove the RBuoride at the tap, it is very difbPcult
to avoid Buoride once it has been put in the communityOs water supply. It will
be in every glass of water and cup of coffee or tea consumed in townNat work
and in friendsO homes. It will also be in the water that is used to water the
garden and in the shower and bath water.

Counterargument 3: Fluoride Is a Nutrient, Not a Drug

Proponents have tried to muddy the waters in the argument of violation of
informed consent and unacceptability of Omass medicationO by insisting that
Buoride is not a medicine or drug, but a nutriéie examine the evidence

for their claims.

Is Fluoride an Essential Nutrient?

There is little or no evidence that Ruoride is an essential nutfiertemon-
strate that a substance is an essential nutrient one has to demonstrate that
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6 ethical and general arguments against Ruoridation

some disease results from depriving an animal or a human of this substance.
This has never been done for Buoride (see chapter 12).

In a 1998 letter by Bruce Alberts, president of the National Academy
of Sciences, and Kenneth Shine, president of the Institute of Medicine, to
Professor Albert Burgstahler, editor of the jourRalorideand several other
scientists, in response to their complaint to the National Academy about the
Institute of Medicine®s inclusion of Buoride in the listudfientsn its report
Dietary Reference Intakes for Calcium, Phosphorus, Magnesium, Vitamin D, and
Fluoride® the following quote appeared:

First, let us reassure you with regard to one concern. Nowhere
in the report is it stated that Buoride is an essential nutrient. If
any speaker or panel member at the September 23rd workshop
referred to RBuoride as such, they misspoke. As was stated in
Recommended Dietary Allowances 10th BEdtich,we published

in 1989: OThese contradictory results do not justify a classiPcation
of Buoride as an essential element, according to accepted stan-
dards. Nonetheless, because of its valuable effedental health,
Ruoride is a benepPcial element for humédns.O

What Alberts and Shine do not discuss here is whether the supposed bene-
pbts of this ObenepPcial elementO are obtained from some internal biological
process or via some nonbiological interaction of the Buoride with the surface
of the tooth enamel. This is a crucial difference when considering water 3uo-
ridation, since the former would necessitate swallowing Buoride and the latter
would not (see chapter 2).

While there is no solid scientibc evidence supporting the notion that Buo-
ride is a nutrient, strenuous attempts have been made by a number of propo-
nents throughout the history of Ruoridation to try to establish this notion
in the public mind. In chapter 26 we examine these efforts, in particular the
effort by Harvard researcher Dr. Frederick Stare and the aid given to him by
the sugar and food lobbies.

Is Fluoride a Drug?

In a letter sent in December 2000 to Congressman Kenneth Calvert, chair-
man of the Subcommitteen Energy and the Environment, of the Committee

on Science, the U.S. Food and Drug Administration (FDA) stated, OFluoride,
when used in the diagnosis, cure, mitigation, treatment, or prevention of disease
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poor medical practice 7

in man or animal, is a drug that is subject to Food and Drug Administration
regulation.©®The National Association of Pharmacy Regulatory Authorities
in Canada lists Osodium RuorideO and ORuoride and its salts® as drugs.

According to Cheng et al. in an article appearing in Brdish Medical
JournalQThe legal debnition of a medicinal product in the European Union
(Codiped Pharmaceutical Directive 2004/27/EC, Article 1.2) is any substance
or combination of substances Opresented as having properties for treating or
preventing disease in human beings.00

Both the Centers for Disease Control and Prevention (CB@pd the
American Dental AssociatiofADA), ° the main proponents of Buoridation
in the United States, describe dental caries (tooth decay) as a Ochronic infec-
tious diseaseO and recommend Ruoride to prevent the disease.

If Buoride is a drug or medicinal product, Buoridation is medication deliv-
eredon a massive scale.

An UnapprovedDrug
In aJune3, 1993, letter to FDA commissioner DrDavid Kessler, former
New Jersey assemblyman JoWnKelly wrote, OThe Foo@nd Drug
Administration Ofbceof Prescription Drug Complianchasconbrmedto
my surprisethat there areno studiesto demonstrateeither the safetyor
effectivenessf thesedrugs [Buorides], which FDA classipPadunapproved
new drugs’®

It goes without saying that it would be highly questionable to detimgr
drug via the public water systemNlet alone Ruoride, which the FDA calls an
unapprovedrug. The designation Ounapproved drugO means that it has not
gone through rigorous trials to establish either its effectiveness or its safety.
This designation also puts into question the ethics and legality of school
nurses and teachers administering Ruoride pills and/or rinses to students in
U.S. schools located in non-Buoridated areas.

Other Arguments

Violating the modern medical ethic of informed consent is not the only feature

of Buoridation that makes it a poor medical practice. In a recent videotaped
interview, Earl Baldwin, a member of the British House of Lords and one of

the advisory board members for the York Review, the UK-sponsored review of
Ruoridation! explained why he thought Buoridation was a bad idea: OWhat
physician do you know, who in his or her right mind, would treat someone he
does not know and has never met, with a substance thatOs meant to do change
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8 ethical and general arguments against Ruoridation

in their bodies, with the advice: OTake as much, or as little, as you like, but take
it for a lifetime because it may help someoneQs t8ethO?0

Independent observers have been saying similar things since the inception
of Buoridation, but these arguments have fallen largelgeaf ears. This is
not because the reasoning lacks merit, but because those who promote RBuori-
dation have the power to ignore both common sense and scientibPc argument.
We examine the strategies and tactics used in the promotion of Ruoridation in
chapter 23. In the following sections we examine some of the commonsense
arguments of opponents such as Earl Baldwin in more detail.

No Control over Who Gets the Medicine

For those who promote RBuoridation, one of its attractions is that it deliv-
ers RBuoride to everyone indiscriminately. But for opponents this is one of its
greatest weaknesses. When Ruoride is added to the water supply, it goes to
everyone, including those most vulnerable to RuorideOs known toxic effects.
These include above-average water consumers; the very young; the very old;
those with diabetes; those with low thyroid function or kidney disorder; and
those with an inadequate diet, including those suffering from outright or
borderline iodine debciency (see chapter 16). Also, as we indicated above, it
goes to families of low income who cannot afford avoidance measures.

No Control of Dose

A critical problem with delivering a medicine via the water supply is that there
is no control over the dose. Dr. Arvid Carlsson discussed this issue in a letter
he wrote in February 2009:

Fluoridation is an obsolete practice. It goes against all principles
of modern pharmacology. The use of the public drinking water
supply to administer the same dose of Buoride to everyone, from
the infant to those who consume copious amounts of water (such
as diabetics), goes against all principles of science because individ-
uals respond very differently to one and the same dose and there
are huge variations in the consumption of this dfug.

Concentrationersudose(from water and other sources)
Proponents of Ruoridation stress how well engineers can control and moni-
tor the concentration of the RBuoridating agent added to the water supply.
However, controllingconcentratiomeasured in the case of Buoride in milli-
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poor medical practice 9

grams per liter (mg/liter), is not the same as controlliogeyhich is measured
in milligrams consumed per day (mg/day).

If someone drinks 1 liter of water containing Buoride at 1 mg/liter (i.e., 1
ppm, which is the concentration at which it is administered), they will ingest 1
mg of Buoride. If they drink 2 liters, they will receive 2 mg of Buoride, and so
on. The dose gets larger the more water is drunk; and the larger the dose, the
more likely it will cause harm. This is particularly serious for a substance like
Buoride, which is known to be highly toxic at moderate to high doses, which
accumulates in the bone, and for which there is little, if any, margin of safety
to protect the most vulnerable against known health risks (see chapter 20).

We also receive RBuoride from sources other than the water supply, and this
amount varies from individual to individudlhus, it is the total dose from all
sources we should be concerned about.

To determine potential harm, we also have to take into account the body
weight of the consumeYe discuss the difference betwedmseand dosage
below.

DoseversudPosage
The dose of aspirin or any other drug considered safe for a grown-up is not
a safe dose for a baby. Similarly, a safe dose of Ruoride for an adult cannot be
considered safe for a baby. Thus it is alarming when one discovers that, over
the course of the day, bottle-fed babies can receive nearly as much RBuoride
as an adult who drinks 1 liter of Buoridated water. According to the U.S.
Environmental Protection Agency in a 2008 artiokewhy children may be
especially sensitive to pesticides, Oln relation to their body weight, infants and
children eat and drink more than adulté The way toxicologists determine
the safe dose for different ages is to adjust for the average body weight of the
age range in question.

According to the EPAQ986 calculation of a safe drinking water standard,
a safe daily dose of Buoride for a 70-kg (154-Ib) adult is supposed to be 8 mg
per day?®In chapter 20, we challenge the faulty reasoning that led to this high
Pgure. But in the meantime, if we adjust this bgure of 8 mg per day for body
weight, that would mean that only 0.8 mg per day would be safe for a 7-kg
(15-Ib) infant (i.e., a ten times lower dose because the babyOs body weight is
ten times lower). Even that dose may be too high for a baby, however, because
a babyOs developing tissues, particularly the brain, are much more vulnerable to
toxic agents than an adult€s.infant is not simply a miniature adult.

Dose divided by a personOs body weight is caigadyand is measured in
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milligrams per kilogram of body weight per day (mg/kg/day). The safe dose
for an adult divided by an adultOs body weight (assumed to be 70 kg) is called
the reference dose RfD. Strictly speaking, we should call this a reference
dosagdgut people seldom do. Note the different units here. If we are talking
aboutdosewe are speaking about mg/day, but if we are talking abmfes
ence dgos® dosagave are speaking about mg/kg/day. This is a big difference.

Now letOs look at a real-life example of using a reference dose. The EPA
lists IRIS reference doses for a number of toxic substances. IRIS stands for
Integrated Risk Information System; it is used for health-risk assessments.
The EPAOs RfD for Ruoride listed in IRIS is 0.06 mg/kg/day.

It is worryingto seethat this IRIS RfD is easily exceedduly a baby
consuming formulamade with Ruoridated water. For example,18-kg
infant drinking each day liter of watercontaining Ruorideat 1 ppm will
getadosagef 0.10 mg/kg/day(1 mg/daydividedby 10 kg). That is almost
twicethe IRIS RfD.

It was after the 2006 U.S. National Research Council réfrogde it clear
that bottle-fed babies were exceeding the IRIS RfD that the ADA Pbnally
recommended to its membership, in November 2006, that they advise their
patients not to use Ruoridated water to make baby forthiilae CDC
followed suit® but neither has made much of an effort to get this information
to parents.

Different Responses to Same Dose

It is well known that there is a very wide range of sensitivity across the human
population to any drug or toxic substance. Some people will be very resistant,
while others will be very vulnerable or sensitive to the same substance. Most
of us will have an average tolerance; however, we can anticipate that the most
sensitive will be at least ten times more vulnerable than the average responder.
Those who promote RBuoridation gloss over the insufbcient margin of safety
to protect all citizens, especially the most sensitive, from the known adverse
health effects of Ruoride (see chapters 13 and 20).

Warnings, Help, and Compensation

One thing that is generally accepted about water Buoridation is that where it
is implemented, the rates of dental Ruorosis (mottling and discoloration of the
enamel; see chapter 11) in children will rise. Very little warning is being given
about this, especially to low-income families who bottle-feed their babies
with formula made with Ruoridated tap water. Nor is any Pnancial help being
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provided to those families whose children are so affected. It can cost up to
$1,000 to treat a Ruorosed tooth with veneersNmore when the veneers have
to be replaced in subsequent years.

According to the CDC, 32 percent of American children are affected by
dental Buorosi¥ While most of those children have thiery mildcondition,
those with themild, moderater severeondition make up about 10 percent
of the total, and many of those may need treatment (see chapter 11). Ten
percent being affected would mean some 32,000 children in a city of one
million needing cosmetic treatment that few families can afford. Public and
media concern is growiran this issue; for example, see the transcripflof a
news clip from CBS in Atlanta, Georgia, broadcast in March 2010, at http://
www.cbsatlanta.com/health/22776266/detail.hénl.

Mandatory Fluoridation

The impositionof Ruoridationon individualswithout their informed consent
becomes even more egregiadeen legislationis introducedto mandatethe
practicefor whole statesprovincespr countries. Whilewe do not consider
that a local referenduris ethically satisfactorgincethe medicinewe take
shouldnot be determinedoy our neighborssuch a process may alldiscus
sion, deliberatiorgndthe opportunityfor peopleto exprestheir concernsNat
leastatthelocal level. Whetthe practiceof addingl3uorideto the publicwater
system becomes mandatatythe state, provinciabr even national levehe
vastmajorityof the populationhaslittle ideaof whatis going ongitherduring
the passagef the legislationor subsequentlyyvhenthe measuras enforced.
Informed citizens are usualtyispersedn largejurisdictionsand have few
resourceso matchthe lobbying powenf eitherthe nationaldentalassocia
tions or governmentahealth bodieshell-bent on introducingthis measure.
Thosewho hold the ethical requiremendf informed consento be the Pnal
argumenton this matter will continueto battle at the nationaland interna-
tional levelgo insist on this principle being recognizedBut in practice,n
todayOs world, local democracyNwitésallowedo operateNprobably offers
citizens a greater chanofprotecting themselvegyainstforced Ruoridation.

A number of legislatures have introduced mandatory RRuoridation legisla-
tion in various states within countries and sometimes for the whole country.
These include the states of Victoria and Queensland in Australia; the states
of California, Connecticut, Georgia, lllinois, Indiana, Louisiana, Michigan,
Minnesota, Nebraska, Nevada, Ohio, and Tennessee (as well as Washington,
D.C.) in the United States; and the countries of Singapore and the Republic
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12 ethical and general arguments against Ruoridation

of Ireland. As we write, efforts to introduce mandatory Ruoridation are under
way in the U.S. states of New Jersey, Oregon, and Pennsylvania

Mandatory Buoridation measures violate the principle of the crucial role of
community participation in health measures outlined in the Ottawa Charter
for Health Promotior?? Mandatory Ruoridation also violates the Council of
EuropeOs Conventiam Human Rights and Biomedicine, whose article 5
states, OAn intervention in the health Peld may only be carried out after the
person concerned has given free and informed consent to it. This person shall
beforehand be given appropriate information as to the purpose and nature of
the intervention as well as its consequences and risks. The person concerned
may freely withdraw at any tim&O

No local, state, or federal governmentNno matter how well intentionedN
has the right to force anyone to take a medicine for a disease that is neither
contagious (in a communal sense) nor life threatening.

Summary

FluoridationNthe deliberate addition of Buoride to the public water supplyN

is a poor medical practice because it violates the principle of informed consent
to medication. It is indiscriminate and offers no control over the dose received
by an individual. It makes inadequate allowance for differing sensitivity to
toxic effects, or for the size and body mass of recipients; this last point is
particularly important for young children who may receive proportionately
much higher dosages than adults at a time when their bodies are far more
vulnerable to toxic agents. Fluoride used in the RBuoridation of drinking water

is considered to be a drug, not a nutrient. It is chronically toxic at moderate
doses. As a drug, it has not been rigorously tested and has not been approved
by the U.S. FDA. Fluoridation increases the chances that a child will develop
Buorosis of the permanent teeth, which can be disbguring and require expen-
sive cosmetic treatment in a minority of cases. The notion that Ruoridation

is equitable is misplaced for two reasons: Children from low-income families
are more likely to have poor nutrition, making them more vulnerable to Buo-
rideOs toxic effects; and low-income families are least able to afford avoidance
measures.
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An Inappropriate and Inefbcient Practice

Inappropriate Practice

When water Buoridation brst began, in the 1940s, dental researchers believed
that RuorideOs main benebt came from ingesting it during the early years of
life. They thought that Ruoride worked systemicallyNspecibcally, that it built

up in the enamel inside the growing tooth cells before the teeth erupted. They
believed that early absorption of Buoride made the enamel more resistant to
acids (the acids generated by bacteria breaking down sugars) when the teeth
emerge into the oral cavity. However, starting in the early 1980s, as a result of
new epidemiological and laboratory studies, many leading dental researchers
and Ruoridation promoters changed their positamRuorideOs mechanism

of action.

In 1999, the U.S. Centers for Disease Control and Prevention bnally
conceded what many dental researchers had been reporting over the previous
two decades: FluorideOs predominant mechanism of acticiopices,not
systemidn other words, if Buoride works at all, it does so via direct exposure
to the outside of the tooth and not from inside the b&t§Here is the quote
from the CDC report:

FluorideOs caries-preventive properties initially were attributed to
changes in enamel during tooth development because of the asso-
ciation between Ruoride and cosmetic changes in enamel and a
belief that Ruoride incorporated into enamel during tooth devel-
opment would result in a more acid-resistant mineral. However,
laboratory and epidemiologic research suggests that Ruoride
prevents dental caries predominantly after eruption of the tooth
into the mouth, and its actions primarily are topical for both adults
and childrent?

The acceptance by the CDC that Ruoride works mainly in a topical fashion
undermines the argument for swallowing Buoride and greatly strengthens the
argument against mandatory Ruoridation, especially if there is a hint of any
health problems involved in the latter (and there are many hints in chapters
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11D19). Since RBuoride works largetythe outside of the teeth, and RBuori-
dated toothpaste is universally available, there is simply not a strong enough
reason to force people (often against their will) to drink Buoride because it is
in their water supply. This position was clearly stated by Dr. Douglas Carnall,
associate editor of tHeritish Medical Journalhortly after the publication of
the York Review in October 2000 He wrote, OProfessionals who propose
compulsory preventive measures for a whole population have a different
weight of responsibilityn their shoulders than those who respond to the
requests of individuals for help. Previously neutrathe issue, | am now
persuaded by the arguments that those who wish to take RBuoride (like me) had
better get it from toothpaste rather than the water supply.O

The point was recently echoed by Nobel laureate Dr. Arvid Carlsson. In
a videotaped interview with Michael Connett in 2005, Carlsson stated, OlIn
pharmacology, if the effect is local [topical], itOs awkward to use it in any other
way than as a local treatment. | mean this is obvious. You have the teeth there,
theyOre available for you, why drink the stéiff?0

Using Ruoridated toothpaste, instead of swallowing Buoridated water, does
not eliminate systemic exposure completely, especially in young children who
have not mastered their swallowing re3ex. Even in adults some Ruoride may
be absorbed through the gums. However, this would be better than exposing
every tissue in the body to Buoride with every glass of water that is drunk.

Inefbcient Practice

Even if it could be demonstratedhat ingesting Ruoride produced more
benebtshan risks, using the public water supplyto deliverthe medicine
is an extremelyinefbcientand clumsymethod of distribution. Most of the
medicine(over99.5 percent)is thus usedfor washingthe dishes,Rushing
the toilet, and wateringthe garden. Very, verlittle goes anywheraear
the target,the teeth;the rest merelyaddsto environmental pollutionThis
processs verywastefulexceptfor the phosphate fertilizer industry, whiga
probablyhappyto getrid of wastechemicalsn this way. Without a purchaser
manufacturersvould haveto arrangefor costlydisposalof this hazardous
waste(seechapter3).

In his PhD thesis, the late Dr. John Colquhoun outlined the argument that
education had been more important than Ruoridation in bghting tooth decay
in children in New Zealand’ The same message was reiterated by a dentist in
a recent editorial published in a California newspaper. He wrote, OPoverty and
ignorance are the culprits responsible for rampant dental decay, not the lack of
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Ruoride in the water. ThatOs where our efforts should be directed, not toward
mass medicating the entire population in order to serve a few. Education,
education, and more education oral hygiene, diet, and habits, along with
easier access to preventive care, are the ultimate solétions.O

The writer is talking about educating not just children and parents but also
dentists when he argues, ODentists have been denied the education necessary
to make a truly informed opinion regarding Buoride and community water
Buoridation. They simply do not know the truth. Altruistic in aim, misguided
in direction, led by many of our nationOs bnest servants, the dental profession
has been ambling down the wrong path. It is time to correct our direction
from mass medication to mass educatitdn.O

The miscalculatiorof opting for Buoridation over education has produced
another horrible dividend. Many parents have taken #hais off the important
goalof limiting the sugar contertf their childrenOs meadsyvell asthe junk-
food snacks and endless gallohsweetened soft drinks consumed between
mealsAs a resultwe are seeing a huge increase in obesity in children. Besides
the health effectsf obesityjt threatengo overwhelm the health care system
with the massive costé treating diabetes and other complications. According
to a 2009 CNN report, the cost for treating diabeigsurrently about $113
billion a year in the United States. In 2034is projectedo be $336 billior?°

The money that is currently misspeort Buoridating chemicals, Buoridat-
ing equipment, and the whole apparatus of Ruoridation promotion would be
better devoted to a joint educational effort to bght obesity and tooth decay.

Summary

For many years, Ruoride was believed tosgstemicallp prevent cariesN

tooth decayNby being incorporated into the enamel of the developing teeth.
However, it is now known to adbpicallijlthat is, at the surface of the
tooth. Thus, the main reason for ingesting Buoride has disappeared, but the
increased risk of dental Buorosis and other possible health risks associated
with the accumulation of Buoride remain. Even if Ruoride worked via inges-
tion, using the water supply to deliver the drug would be highly inefbcient
since over 99.5 percent of the public water supply is not ingested, and most of
the Buoride ends up in the environment. Education, not Ruoridation, is what
is needed to bght not only tooth decay but also the related and much larger
problem of childhood obesity.
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The Chemicals Used

It comes as a surprise to many people that the chemicals used to Buoridate
drinking water in the United States are not pharmaceutical grade, meaning
that they are not of the same purity used in dental products. Instead, the bulk
of the chemicals used come from the wet-scrubbing systems of the phosphate
fertilizer industry.

The Phosphate Fertilizer Industry
Wet scrubbers were introduced into the phosphate manufacturing process to
remove two highly toxic gases: hydrogen Buoride (HF) and silicon tetraBuo-
ride (SiF). For many years these gases had damaged vegetation in the vicinity
of phosphate plants, as well as crippling caitidocal farms. Fortunately,
a spray of water is able to capture the gases and convert them to a solution
of hexaluorosilicic acid (J8iF). When this resulting solution has reached
a concentration of about 23 percent, it is shipped untreated in large tanker
trucks to chemical companies that then send it around the country to be used
as a Ruoridating agent in over 90 percent of the water supplies Buoridated in
the United States. Sodium Ruoride is used as a Ruoridating agent in less than
10 percent of the water Buoridated.

This is how a research report from the Florida Institute of Phosphate
described the history of the situation:

In the late 1960s the state of Florida passed laws restricting air
emissions in part becauRaorine [actually silicon tetraf3uoride and
hydrogen Ruoridedm the phosphate industry had begun to harm

citrus trees and there were case8udrosis cattle. Since that

time phosphate companies have improved the techniques they use

to remove contaminants before they are released into the airN
such as scrubbing the stacks that processing plants use to release
steam. Todauoride emissions are not considered to be a problem. It is
scrubbed from the stack and is either recovered to make Ruorosilicic acid,
which can be sold for uses such as water RBuorid@gent to the

cooling ponds where losses to the air are within regulatory fimits.
[emphasis added]
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In 1975, there came perhaps one of the biggest regulatory changes for the
phosphate industry: The U.S. Environmental Protection Agency required
mandatory reclamatiofthe industryOs waste products. For example, FloridaOs
typical phosphate rock, which is mined to produce the phosphate used in the
fertilizer industry, contains naturally occurring uranium-238 and radium-226,
the latter of which gives birth to radonNan odorless, colorless gas that is
known to cause lung cancer. Indeed, the same rock that is mined for phos-
phate is also mined for uranium.

Just how much of this radioactive material ends up in the bulk liquids used
in Buoridation is not known. Nor is it known, outside the industry, whether
any measures are taken to remove it prior to shipment. It would appear that
the promoters of this practice redy the dilution of approximately 180,000 to
1 at the waterworks to bring all the contaminants in the wet-scrubbing liquor
(including arsenic and lead, for example) below regulatory levels (see OOther
Contaminants in the HexaRuorosilic Acid SolutionO below).

OAn Ideal SolutionO
For some regulatory ofPcials, the use of the scrubbing liquor from phosphate
plants for water Buoridation is considered a positive development. In 1983,
Rebecca Hanmer, the deputy assistant administrator for water at the EPA,
described the practice as Oan ideal solution to a long standing problem. By
recovering by-product Ruosilicic acid from fertilizer manufacturing, water and
air pollution are minimized, and water authorities have a low-cost source of
Ruoride available to them.O

However, William Hirzy, PhD, an EPA scientist, argues that the public
water supply should not be used as a means of getting rid of hazardous waste,
and in testimony before the U.S. Senate in 2000 he described HanmerOs views
as Olinguistic de-toxibcatich.O

Clearly, being able to convert a hazardous waste material into a saleable
product is very attractive for the phosphate industry. It would be extremely
expensive to send this material to hazardous waste treatment facilities, but
once this contaminated hexaRuorosilicic acid waste product is purchased by
someone, it becomes a OproductO and no longer has to meet the stringent EPA
legal requirements for handling hazardous waste. In this case, the purchasers
are the public water utilities. Ironically, these hazardous waste products cannot
be dumped into the sea by international law, nor can they be dumped locally,
because they are too concentrated.

As Rebecca Hanmer pointed out, this practice does allow local communities
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access to a Olow-costO source of RBuoride. Indeed, the alternative of using
pharmaceutical-grade Ruoride compounds in community Ruoridation
programs would be cost prohibitive. One of the reasons that is the case is
because, as pointed out in chapter 2, over 99.5 percent of the Ruoridating
chemical goes nowhere near the teeth but gets used for washing, cleaning the
car, and Bushing the toilet.

Spinning the Fluoridating Chemicals

Because proponents of Buoridation are worried about the publicOs perception
of adding a hazardous industrial waste to the public water supply, some of
them have gone to tortuous lengths in an attempt to persuade citizens that the
Buoridating chemicals are not captured hazardous waste products. Here is an
example of some extraordinary spin from a Q&A pamphlet distributed by the
Department of Human Services in Victoria, Australia, in 2009:

Does Ruoride come from the fertiliser industry?
Scrubbers can also be used to reduce atmospheric pollution by
gases, leading some people to conclude that because a scrubber is
used to extract Buoride from rocks, Buoride must be a pollutant,
but this is not the case.

Fluoride is not a waste product of the fertiliser manufactur-
ing process, but rather, a co-product. If Buoride is not actively
collected during the rebning process for water Ruoridation
purposes, it remains in the phosphate fertiliser. However, due to
the widespread practice of water Buoridation in Australia, Ruoride
is commonly extracted during the rebning proégssimbered
references removed from excerpt]

Maybe this OhealthO agency is happier using the word Oco-productO rather
than Ohazardous by-product,O but the simple truth, as indicated previously, is
that the captured gases (hydrogen RBuoride and silicon Buoride) did enormous
damage to crops and cattle surrounding phosphate fertilizer plants for about
a hundred years before the industry was forced topuwtet scrubbers to
capture those Oco-products.O Substances that cause damage to plants, animals,
or humans are called pollutants. It is also not true, as this Ruoridation-
promoting health agency claims, that the captured gases would magically
return to the phosphate fertilizer if they were not scrubbed from the air emis-
sions. These claims are nonsense.
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Other Contaminants in the Hexal3uorosilicic Acid Solution

There is no question that the Buoridating agents are contaminated with other
toxic pollutants. However, proponents claim that by the time a 23 percent

solution of hexaRuorosilicic acid is diluted by about 180,000 to 1 (to reach a
Buoride concentration of 1 ppm), the contaminant levels will be below regula-

tory concern. However, this may not be true of arsenic.

Testing by the National Sanitation Foundation (NSF) International suggests
that the levels of arsenic in these chemicals, after dilution into public water, can
be as high as 1.66 ppb (parts per billianyl are of potential concetii.The
current safe drinking water standard (alias the maximum contaminant level,
or MCL) for arsenic is 10 ppb, and the American Water Works Association
(AWWA) does not permit chemicals in the water to reach one-tenth of that
standard. Clearly, Buoride is an exception to the rule, since AWWA allows
and supports the addition of Buoride at 1 ppm, even though the MCL for
Buoride is 4 ppm.

Moreover, as far as regulatory standards are concerned, it should be remem-
bered that a number of water standards for contaminants are set at compro-
mise levelslo determine the federally enforceable standard (i.e., the MCL),
considerations of the cost of removal are set against an ideal safety goal (the
MCLG, or maximum contaminant levejoa). The MCLG for arsenic is set
at zero, while the MCL is 10 ppb. Although it can be appreciated that a
compromise has to be reached when considering how much money it costs to
removea naturally occurring contaminant like arsenic, it is more difpcult to
justify the deliberatadditionof anylevel of arsenic to the drinking water, as
occurs when industrial-grade Ruoridating agents are used, thereby exceeding
arsenicOs MCLG of zero.

The EPA sets the MCLG for arsenic at zero because arsenic is known to be
a human carcinogen, and for the EPA there is no safe consumption level for
a cancer-causing chemical. By allowing the use of arsenic-contaminated 3uo-
ridating chemicals, we are sanctioning an increased cancer risk for the whole
population in an effort to reduce tooth decay by a small amount. Most people
are unaware that that is the trade-off that has been made.

The lack of oversight of the RBuoridation program by the FDA partially
explains why the chemicals used have not been tested in their pure, let alone
their contaminated, form. The chemical usually tested in animal studies is
pharmaceutical-grade sodium RBuoride, not industrial-grade hexaf3uorosilicic
acid. When the switch was made from sodium Ruoride to the silicon Buorides
(either hexafuorosilicic acid or its sodium salt), the crude assumption was
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made that, once it was diluted and the solution brought to a neutral pH, a
solution of hexalRuorosilicic acid would be equivalent in all respects to a solu-
tion of sodium RBuoride. This assumed two things: (1) that hexalRuorosilicic
acid completely dissociated to free Buoride ions, hydrogen ions, and hydrated
silica; and (2) that the presence of hydrated silica would have negligible signif-
icance. The notion of complete dissociation was baseldeoretical calcula-
tions, noton real-life testing. This reasoning also neglects the possibility that
the hexal3uorosilicate ion (or some other silicon-RBuoride species) might be
reformed in the acidic conditions of the stomach (see the next section).

The Chemistry and Toxicology of Artibcially Fluoridated Water

Before we embarkn this discussion, it is important to stress that there is
plenty of evidence (particularly from India and China) that moderate to high
levels ohaturalBuoride in water cause a litany of health problems (see chap-
ters 14D19). Just because a substance appears naturally in water does not mean
the water is safe to drink. Arsenic, for example, occurs naturally in water, but

it is highly toxic, and some communities are spending a lot of money removing

it to meet regulatory standards.

The possible difference between the biological effettsee Ruoride
ions and the biological effects of silicon Buorideshesn the subject of a
lively debate between Coplan and Mastemghe one hand and Urbansky
and Schoclon the other. The recent debate was sparked when etbgti
Masterset al. reportedan association between thiseof Buorosilicic acid
(or its sodium saltjo Buoridate water andnincreased uptake of lead into
childrenOs blodd. They did not bnd the association when sodium Ruo-
ride was used, and they hypothesized that the silitwmrides facilitated
the uptake of lead preseint the stomach (from any other environmental
source) into the childOs bloodstream. Because Gideaknowledged abil-
ity to damage a childOs developing brain,ishdsvery serious Pnding, yet
it is being largely ignoretly Ruoridating countries. See the next section,
OFluoridating Agents and Lead,O for a discussionrobonating Pndings
in a 2010 animal study.

Urbansky and Schock have argumdtheoretical grounds that with the
dilutions used in Buoridation, the dissociation of the silicon Buorides would be
complete’°The EPA bnanced a research study at the University of Michigan
to investigate the dissociation of hexaf3uorosilicic acid at high dilution. The
authors reported that at pH 7 the dissociation was virtually complete, but that
at pH 3 most of the Ruoride appeared in a silicon-Buoride complex contain-
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ing Pve bound RBuoride ioASThis raises the question of whether, when the
hydrated silicon and Buoride ions enter the stomach at pH 1D2, they recom-
bine to form this complex, resulting in a species with different chemical and
biological properties from those of a bare Buoride ion.

Fluoridating Agents and Lead

A recent study by Maas et al. indicates that Ruoridating chemicals alone, and

in conjunction with other chemicals added to water (such as chloramine),
have the ability to increase the leaching of lead from brass BttiAtso,

Masters and CoplanOs suggestion that hexaRRuorosilicic acid increases uptake
of lead into childrenOs blood received strong support from an important animal
study performed by researchers from Brazil and published in the April 2010
edition of the journalloxicolog}?

In that study the authors designed an animal experiment to see whether
Masters and CoplanOs hypothesis was biologically feasible. They investi-
gated whether RBuoride (as hexaf3uorosilicic acid) co-administered with lead
increased the uptake of lead into blood and calcibed tissues in rats, over lead
administered alone. Blood lead concentrations over three times higher were
found in the rats exposed Ruoride plus leadmpared with those exposed to
lead onlyand the difference was statistically signibca«®.001%).

Lead concentrations were found to be 2.5 times higher in the superpbcial
enamel, 3 times higher in surface bone, 2 times higher in whole bone, and 1.7
times higher in the dentine when the animals were co-exposed to Ruoride.

The authors concluded, OThese bndings show that Buoride consistently
increases blood lead and calcibed tissues lead concentrations in animals
exposed to low levels of lead and suggest that a biological effect not yet recog-
nized may underlie the epidemiological association between increased blood
lead levels in children living in water-Buoridated communifieBi@ssence,
these authors have provided a well-designed animal study that supports the
epidemiological Pndings of Masters and Coplamd Masters et a¥.

It is well established that even very low levels of lead exposure can compro-
mise the intellectual development and behavior of young children. If, as this
experiment shows in animals and Masters and Coplan may have found in
epidemiological studies, lead exposure is increased by the presence of hexa-
RBuorosilicic acid (or possibly even free RBuoride ions) in drinking water, this
should result in the end of Buoridation in any rational world.

*p<0.001 means less than one chance in a thousand that this bnding is a random result.
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Fluoridating Chemicals from China

As a result of the decreased availability of Buoridating chemicals in the United
States, some communities have been using RBuoridating agents imported from
China: either sodium RBuoride or sodium silicoBuoride (i.e., sodium hexaf3uo-
rosilicate). Both of these can be shipped as solids, but, according to recent
press reports, some water departments have been unable to completely dissolve
the sodium RBuoride received from China. They are left with an unidentiped
sludge. Even though the substance has not been identibed, a CDC engineer
has said that it is saféln one case this problem has forced a town to stop
Ruoridating?®

Summary

Promoters of RBuoridation claim that they are simply topping off the exist-
ing natural concentration of Buoride in the water supply to a supposed opti-
mal level of around 1 ppm. However, it is not quite so simple as that. The
chemicals used in most Ruoridation programsNsilicon Ruorides obtained
from the phosphate fertilizer industryNare not naturally occurring Buoride
compounds or the pharmaceutical-grade substances used in dental products.
They are derived from wet-scrubbing systems, contain other contaminants,
and are ofbcially characterized as hazardous waste by the U.S. EPA. Over
90 percent of the chemicals used in the U.S. RBuoridation programs are sili-
con Ruorides. A bit less than 10 percent are industrial-grade sodium Buoride,
the only Buoride compound that has received extensive toxicological testing.
Several potential problems with the silicon Buorides exist, including (1) reas-
sociation of silicon and Ruoride in the acidic environment of the stomach
to form silicoBuorides with unknown biological properties; (2) leaching of
lead from brass bttings; and (3) increased uptake of lead into childrenOs blood.
Moreover, the addition of industrial-grade Ruorides to the public water supply
inevitably leads to exceeding the EPAOs MCLG for arsenic, a known human
carcinogen, which is set at zero.
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Who Is in Charge?

One of the most puzzlingaspect®f the American [Buoridation prograns
justwhoisin chargeof it. Neitherthe AmericanDental Association (ADA)
nor anyof the manyendorsingagencietistedbythe ADA acceptanyliabil-
ity for the practice. Historically, the agency that preceded todayOs Ofbce of
Public Health and Science (OPHS), the U.S. Public Health Service (PHS),
endorsed Ruoridation in 1950. Various other government agencies followed
suit, but of todayOs U.S. Department of Health and Human Services (HHS)
(the ultimate parent body for all the federal health agencies in the US), no
agencies, divisions or institutes that help to promote or defend this practice
appear to accept any legal liability should individuals be harmed.

The HHS agency most identiPed with the program today is the Centers
for Disease Control and Prevention (CDGMe will discuss its role as well
of that of the Food and Drug Administration (FDA) and the Environmental
Protection Agency (EPA). These are the three obvious candidates for owner-
ship of this program at the US federal level.

The Centers for Disease Control and Prevention

We begin with the CDC because there is no question that this federal agency
is an avid and aggressive promoter of RBuoridation, although its involvement
stops short of the following:

¥ Overseeing the safety of the program
¥ Vouching for the safety of the chemicals used
¥ Accepting any other liability in the matter

In fact, only one division at the CDC is involved with Buoridation, and that
is the Oral Health Division (OHD). This division is largely staffed by person-
nel with dental rather than medical qualibcations. In a 2008 listing of twenty-
nine employees in that division, ten had an advanced dental degree, two had a
PhD (one of those was in economics), eleven had an MPH (Masters of Public
Health) or other masterOs degree, one was a professional engineer, and bve
others were listed without academic or professional qualibcation.

While academic degrees may not tell the whole story about a personOs
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specialized knowledgen the face of it there seems to be little evidence to
suggest that the OHD personnel have the appropriate educational background
to properly evaluate toxicological studies or conduct health-risk assessments.

Even though the CDC has experts in other divisions with the appropri-
ate credentials to review health studies and conduct risk assessments, they
have not been given any formal oversight or advisorpndlee safety issues
pertaining to Ruoridation. It is true that a division of the CDC called the
Agency for Toxic Substances and Disease Registry (ATSDR) updates toxico-
logical probles of substances found at hazardous waste sites, including Buo-
ride; however, the probles are prepared by outside contractors, and the 2003
update had little to say about the rigikased by Ruoridatiof.

The only apparent roliatthe CDC ispreparedo playin thematterof Buo
ridationis that of the OHDOs aggressive promotifiriRuoridation throughout
the United Stateslts statedgoalhasbeenfor Buoridationto reach75 percent
of the populationby 2010.The OHD supports mandatory Buoridatiam a
statewideébasisWith such a commitmento the promotionof Buoridationt
is difbcultto seehow the OHD could passan objectivgudgmenton health
concerns, evehits personnehadthe capacityo do soproperly.

The result is that the OHDOs promotion of Ruoridation is not tempered by
any brsthand knowledge of the safety of the program. For example, neither
OHD personnel nor anyone else at the CDC investigates reports that some
people may be sensitive to Buoride, even though many people claim to be in
this position (see chapter 13). Nor do CDC personnel ensure that Buoride
levels in the urine, blood, or bones are monitored in RBuoridating communi-
ties to gauge the effects of short- and long-term exposures. There is also no
evidence that the CDC is involved in any research program to investigate the
toxicology of the RBuoridating chemicals used.

We cannot look to the CDC to take any responsibility for the safety of water
Ruoridation.We return to a discussion of the role of the CDC in promoting
Buoridation in chapter 23.

The Environmental Protection Agency

The EPA in the United States has no direct role in the water RBuoridation
program per se, but it does have an indirect role that might ultimately prove
decisive. This is because, while the EPA Ofbce of Drinking Water (ODW)

does not regulate OadditivesO to water, it does regulate Ocontaminants.O The
EPA is required by the Safe Drinking Water Act to determine safe standards

for all the contaminants that might enter the water supply from either natural
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or industrial sources. Currently, the safe drinking water standard, otherwise
known as the maximum contaminant level (MCL), for RBuoride is 4 ppm.
Above that level, water utilities are required by federal law to remove the
excess [Ruoride.

In 2002, the ODW asked the National Research Council of the National
Academies (NRC) to review that standard and the related goal (maximum
contaminant level goal, or MCLG), which is also set at 4 ppm. In 2003,
the NRC appointed a twelve-member panel to investigate the issu@nand
March 22, 2006, the panel produced the 507-page rdgadride in Drinking
Water: A Scientibc Review of EPAOs Stariseedshapter 14).

The NRC panel concluded that the 4 ppm standard was not protective of
health and recommended that the EPA perform a risk assessment to deter-
mine a new MCLG. After over four years (as of April 2010), the ODW has
failed to produce a new risk assessment or a new MCLG or MCL. Were
the agency to produce an MCLG of 0 ppm, as some experts reconfmend,
it would force an end to the Ruoridation program. This is the EPAOs indirect
involvement with the Buoridation program. It has the power to end RBuorida-
tion in the United States, but the issue is such a hot political potato that the
agency seems unwilling to act.

The ODW takes no responsibility for the safety of the water Ruoridation
program itself and seems reluctant even to exercise the inf3uence it could
haveon the practice by scientibcally determining a protective MCLG. Thus,
another federal agency is failing to protect the American people.

The Food and Drug Administration
Incredibly, eventhough Ruoride is the most prescribedmedicinein U.S.
historyNnow givento over 180 million Americansin their drinking water
every dayNthe FDAhasnevertakenany responsibilitjor the safetyof the
waterBuoridation progranor for the safetyof the chemicalaisedIt hasnot
eventestedor regulatedhe useof Buoridein prescription®r over-the-counter
supplementsAs a result, Buoridbasneverbeentreatedto the clinical trials
requiredby the FDA for other drugs. Therehasneverbeena double-blind
randomized clinical trial (RCT)for RuoridationOs effectiveness. Nor have
therebeenany well-conducted large-cohastudiesin which allthe possible
confounding variables are controlled.

The FDA does, however, recognize that [Ruoride is a drug; its ofpcial desig-
nation is Ounapproved new drugO (see chapter 1).

The FDA also regulates RBuorideOs use in toothpaste. If readers check the
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back of a tube of Ruoridated toothpaste, they will Pnd this FDA-required
warning: OKeep out of the reach of children under 6 years of age. If you swal-
low more than used for brushing, get medical help or contact a poison control
center right away.O The recommended quantity for brushing is a Opea-sizeO
dab. Such a dab contains about one-quarter of a milligram of RBuoride, about
the same amount as in one glass of Buoridated water. The FDA puts warnings
on the former but remains sileon the latter.

Soif none among the FDA, EPA, and CDC accepts responsibility for regu-
lating the practice or RBuoridation, or the RBuoridating chemicals used, who
does? Here the story gets even more bizarre.

The National Sanitation Foundation International

As we have seen, no federal agency regulates either the practice of water 3uo-
ridation or the chemicals used. There is plenty of advice but no responsibility.
By default, regulation has been left to a private entity in the United States
called the National Sanitation Foundation (NSF) International. This self-
regulating, private consortium certibes water-uoridation chemicals.

NSF Standard 60 established a standard for pollutants that is 10 percent
of the maximum contaminant level. Unfortunately, NSF ignores this require-
ment for the chemicals used in water RBuoridation. The MCL for RBuoride is
4 ppm, but the NSF allows additions of Ruoride between 0.7 and 1.2 ppm.
Moreover, it ignores the fact that Buoridating chemicals contain arsenic, for
which the EPA has assigned an MCLG of zero (see chapter 3). Thus the use
of industrial-grade Ruoridating agents is increasing the cancer risk for those
drinking Ruoridated tap water. This is in addition to any cancer risks posed by
Ruoride itself (see chapter 18).

In an afpdavit obtained during preparation for a court case in California,
the following exchange took place between Kyle Nordrehaug, lawyer for the
plaintiffs, and Stan Hazan, the general manager for the NSFOs Drinking
Water Additives Certibcation Program:

Lawyer: ODoes NSF require the manufacturer to provide a list
of published and unpublished toxicological studies relevant to
HFSA [hydrofRuorosilicic acid] and the chemical impurities
present in HFSA?0

Hazan:Olwould say that the HFSA submissions have not come
with the tox studies referenced.O
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The NSF neither provides toxicological studies supporting the safety of the
chemicals used in Buoridation nor accepts liability for its standards, as is made
clear in this disclaimer in ODrinking Water Treatment ChemicalsNHealth
EffectsO:

NSF International (NSF), in performing its functions in accor-
dance with its objectives, does not assume or undertake to discharge
any responsibility of the manufacturer or any other party. The
opinions and Pndings of NSF represent its professional judgment.
NSF shall not be responsible to anyone for the use of or reliance
upon this Standard by anyone. NSF shall not incur any obligation
or liability for damages, including consequential damages, arising
out of or in connection with the use, interpretation of, or reliance
upon this Standarél.

So while the NSF claims that ONSF Standards provide basic criteria to
promote sanitation and protection of the public health &zcepts no respon-
sibility for damage to those who rely its standards. Nor, apparently, do any
of the agencies whose representatives belong to NSF panels. Another NSF
disclaimer states, OParticipation in NSF Standards development activities by
regulatory agency representatives (federal, local, state) shall not constitute
their agencyOs endorsement of NSF or any of its Stantlards.O

Thus, we must now add the NSF to the list of agencies that promote or
accept water Buoridation but refuse to accept liability for any damage that
the program may cause. This is quite a collection of Othree-letteredO liability
disowners: ADA, CDC, EPA, FDA, and NSF.

Summary

Fluoride is a drug, unapprovednd untestedby the FDA. It hasnever
beensubjectedo randomized clinical trialfor effectivenessr safety,as
requiredfor other drugs.It is addedto the drinking water of over 180
million Americans each dgin some casexgainsintenseindividualoppo
sition). The virtuesof this practice are extolledy the CDC, the ADA,
and manyother professionabodiesthat vigorously promoter endorsat.
Howeverno federal agencgcceptsesponsibilityfor anydamageshat may
accrue. Allpasghe buckto a self-regulating, private consortium calted
NSF, whichin turn acceptsio liability for the Osafe levels@Qhe Osafetgf
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the chemicalsid recommends. Thus to answer the question posed by the title
of this chapter (Who is in Charge?) for the American RBuoridation program,
the answer igo oneWe can onlyassumehereforethat whatevetiabilities

are involvedn this practice aréakenon by local communitie®r by state
authorities wherehe practice becomes mandatasig statelegislation.
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An Experimental Program

It may astound our readers to learn that RBuoridation of the public water
system remains an experimental procedure, even though the practice has been
in effect for over sixty years. However, the facts speak for themselves:

1.

2.

I"H$Y%& () $H(+,-. & 1I$$$61

When the Buoridation trials began in 1945, practically no health stud-
ies had been undertaken or published (see chapter 9).

When the U.S. Public Health Service (PHS) endorsed Ruoridation in

1950, none of the trials had been completed and still no comprehen-
sive health studies had been published (see chapter 9).

. When a whole series of professional organizations followed the PHS

and endorsed Ruoridation in 1950, and in subsequent years, those
organizations still had no comprehensive health studies to refer to and
no trials had been completed (see chapter 10).

. Since 1950 no rigorous scientibc studies have established safety (see

chapters 11D19) or effectiveness (see chapters 6D8). Many health ques-
tions remain unasked and unanswered.

. Since 1950 the Buoridation programhasnot beenmonitoredin a

scientibcor comprehensive fashion. Matmasichealth studieshave
still not beenperformed,and no effort hasbeenmadeto monitor
exposurén a scientibcfashionNthat is, therehasbeenno system-
atic collectionof measurementsf Ruoride levels the urine,blood,
or bonesof peopleliving in communitieswith Ruoridatedwater(see
chapter22).

. Fluoridating countries havenade little or no effort to replicate

studiesperformed elsewhertbat have shown associations between
Buoride exposurand increased bone fracturas children (chapter
17); arthritic-like symptomsn adults (chapter17); loweredIQ in
children (chapterl5); lowered thyroid function (chaptet6); and
the accumulatiorof Ruoridein the humanpinealgland,aswell as
lowered melatonin producticendearlier onsedf pubertyin animals
(chapterl6).

. Fluoridating countries havmadelittle or no attemptto usedental

Buorosis, a cleanysiblemanifestatiorof early childhood overexposure
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30 ethical and general arguments against Ruoridation

to Ruoride (chaptetl),asa biomarketo investigatdealthconcernn
childrenthat mayberelatedto Buoride exposure.

8. No government that has promoted [Buoridation has made any effort to
investigate the many anecdotal reports that a subsection of the popula-
tion is highly sensitive to RuorideOs toxicity and is experiencing a range
of common symptoms that, they claim, clear up when the source of
Buoride is removed (see chapter 13).

9. Even when independent bodies have recommended key basic research,
governments practicing Ruoridation have ignored the recommenda-
tions. For example, in 1991, the National Health and Medical Research
Council of Australiaecommended that the government investigate
the claims by a number of people that they were particularly sensitive
to Buoride. The NHMRC also recommended the collection of data
on RBuoride levels in bone, so that health agencies would be in a better
position to judge whether long-term exposure to Ruoride might cause
bone damagéNeither federal nor state health authorities in Australia
have responded to either recommendation in the nineteen years since
the recommendations were made.

Basic Health Questions Unanswered

Few basic health studies have been done in Ruoridating countries. In 2006,
the U.S. National Research Council (NRC) was forced to make many recom-
mendations for new research to resolve unanswered health questions about
the RBuoridation of wateérThe chairman of this important review panel, Dr.
John Doull, was interviewed for an article that appear&tiantiPc American

in January 2008 and was quoted as follows:

What the committee found is that weOve gone with the status quo
regarding Ruoride for many yearsNfor too long reallyNand now
we need to take a fresh look . . . In the scientiPc community people
tend to think this is settled. | mean, when the U.S. surgeon general
comes out and says this is one of the top 10 greatest achievements
of the 20th century, thatOs a hard hurdle to get over. But when we
looked at the studies that have been done, we found that many of
these questions are unsettled and we have much less information
than we should, considering how long this [Buoridation] has been
going on?
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In 2001, Professor Trevor Sheldon, chair of the Advisory Group for the
York Review and founding director of the UK National Health ServiceOs
Centre for Reviews and Dissemination at the University of York, wrote the
following about the York Review in an open letter disseminated in the UK:

The review team was surprised that in spite of the large number
of studies carried out over several decades there is a dearth of
reliable evidence with which to inform policy. Until high qual-

ity studies are undertaken providing more debnite evidence, there
will continue to be legitimate scientibc controversy over the likely
effects and costs of water Ruoridation.

Violation of the Nuremberg Code
Those who promote and sanction Buoridation in the United States and other
countries lack the answers to very basic health questions, and yet they continue
to impose the practicen millions of people. Without suggesting any sinister
motivationsNwe are sure that most of the people who promote Ruoridation
do so with the very best of intentionsNit is clear from what we have said
above that Buoridation is an ongoing human experiment and thus violates the
Nuremberg Code, which requires informed consent to human experimenta-
tion from each individual being exposed to the treatment invdlved.
Fluoridation is designed to treat people, and millions of people are receiving
and drinking Buoridated water without being informed about possible side
effects and without being asked to give their consent for such experimenta-
tion (see chapter 1). Moreover, those with low income have little choice but to
drink the treated water whether they want to or not.

Rejections of Fluoridation

With so many basic health questions unanswered, it is little wonder that many
countries have not followed the American example and Ruoridated their water.
In fact, contrary to the impression given by many Buoridation promoters, the
vast majority of countries in the worldNincluding China, India, Japan, and
nearly all European countriesNdo not RBuoridate their water. Only about
thirty countries in the world have some percentage of their populations drink-
ing Buoridated water, and of those only eight have more than 50 percent of
their population doing so: Australia, Colombia, Ireland, Israel, Malaysia, New
Zealand, Singapore, and the United States.
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The European Experience

The following European countries have never Buoridated their water: Austria,
Belgium, Denmark, France, Greece, Iceland, Italy, Luxemburg, and Norway.
Countries that started RRuoridation in one or more towns but have since
stopped include the Czech Republic, Finland, Germany (West and East),
the Netherlands, Swedeand Switzerland. Some of the countriesNAustria,
France, Germany, and SwitzerlandNthat do not currently Ruoridate their
water Buoridate their salt, but those, too, are a minority in Europe. Moreover,
in those four countries non-Ruoridated salt is available, leaving people with
freedom of choice in the matter.

Only three countries in Europe have any signibcant water Ruoridation:
Ireland, the UK, and Spain. The Republic of Ireland has had mandatory
Buoridation since 1963. Currently, over 70 percent of its population drinks
Buoridated water. Less than 10 percent of the population in Spain drinks Ruo-
ridated water. The UK has had some Ruoridation since the 1950s, but the
percentage of people drinking Buoridated water has been stable for many years
at approximately 10 percent. Since the Water Act was revamped in 2003, the
UK government has renewed efforts to increase that Pgure. The changes made
allow for the indemnibcation of water utilities for any liability involved in the
Ruoridation of drinking watet.

Contrary to claims made by promoters of Buoridation, the rejection of Ruo-
ridation has not been based technical difPculties. In most cases countries
have rejected Ruoridation largely because they considered that a number of
health issues had not been resolved and because they did not want to force it
on people who didnOt want it. A spokesperson in the Czech RepublR:, Dr.
Havlik of the Ministry of Health, gave the following assessment of stopping
Buoridation in that country:

Since 1993, drinking water has not been treated with Ruoride in
public water supplies throughout the Czech Republic. Although
Buoridation of drinking water has not actually been proscribed it
is not under consideration because this form of supplementation is
considered as follows:

(a) uneconomical (only 0.54 percent of water suitable for
drinking is used as such; the remainder is employed
for hygiene etc.). Furthermore, an increasing amount
of consumers (particularly children) are using bottled
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water for drinking (underground water usually with Buor
[Buoride])

(b) unecological (environmental load by a foreign substance)

(c) unethical (Oforced medicationO)

(d) toxicologically and physiologically debatable (Ruoridation
represents an untargeted form of supplementation which
disregards actual individual intake and requirements and
may lead to excessive health-threatening intake in certain
population groups; [and] complexation of Buor in water
into non biological active forms of Bubdr)

European countries have not suffered more tooth decay as a result of reject-
ing Ruoridation. In fact, according to World Health Organization (WHO)
data available onlirferates of tooth decay in twelve-year-olds have been
coming down as fast in non-Buoridated countries as in Ruoridated ones. A
graphical plot of these data can also be accessed8Wiimshow a simplibed
version of this graph in bgure 6.1 in chapter 6.

Moreover, there is no evidence that where Buoridation has been started and
stopped in Europe there has been a rise in tooth decay. Indeed, two studies
published in 2000, from Finland and the former East Germany, show that
tooth decay continued to decline after Ruoridation was héit&dThere
have been similar reports from Céband CanadaOs British Columbia.

The ADA claims that in cases where Ruoridation has been halted and no
increase in tooth decay observed, other steps have been taken to bght tooth
decay. Whether or not that is the explanation, European countries have clearly
demonstrated that there are other ways of reducing tooth decay without forc-
ing everyone to take a medicine in their drinking water.

Summary

When the RBuoridationof drinking waterbegan therewaslittle evidencdor
its long-term safetyand sincethen little attempthasbeenmadeto monitor
its healtheffects systematically. Because thers@neany unanswereaealth
guestions, Ruoridationf water mustbe consideredn ongoing experimental
procedureandassuchit is a violationof the Nuremberg Code, which forbids
experimentatioon humanswithout theirinformed consent. Only a minorityf
countries practice Buoridatidm. Europe, nearly all countrietherhave never
Ruoridatedtheir wateror haveceasedloing so. Yetthe incidenceof carieshas
declinedustasmuchin thosecountriessin countrieghat practice Buoridation.
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PART TWO

The Evidence That
Fluoridation Is Ineffective

One of the big surprises awaiting someone who decides to review the literature
on water Buoridation is that, despite the impression conveyed by its promot-
ers for over sixty years, the evidence that swallowing RBuoride actually reduces
tooth decay is weak. In chapter 6, we review the many lines of evidence that
Buoridation is ineffective at reducing tooth decay. In chapter 7, we examine
the evidence that the famous 1942 study by Dean, Arnold, and Elvove and
the early trials in the United States, Canada, and New Zealand were either
seriously Rawed or fraudulent.

In chapter 8, we review many of the studies published since 1980 that indi-
cate little or no benebt from Ruoridatioie also discuss two other lines of
evidence that cast doubnh the effectiveness of Buoridation: (1) the impact
on tooth decay when Ruoridation is halted, and (2) the dental crises being
reported in American cities that have been Ruoridated for over thirty years.
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Fluoridation and Tooth Decay

Incredibly,in the sixty yearshat publicwatersystems haveeenf3uoridated,
there has neverbeena study of the resultsof Buoridation of the quality
requiredby the Food and Drug Administrationwhenapproving new drugs
for efbcacyNthatis, astudyinvolving randomized clinical trials. Such trials
require random selectioand double-blind testing. ODouble-blind@eans
that neitherthe peoplebeingtestednor the peopledeterminingthe outcome
know which subjectshave receivethe drug and which have received a
placebo.

The York Report, a systematic review carried out by a team from York
University at the request of the UK government, adopted the following crite-
ria for awarding Grade A status to a RBuoridation study:

¥ The study started within one year of either initiation or discontinuation
of water Ruoridation and had a follow-up of at least two years for posi-
tive effects and at least bve years for negative effects.

¥ The study either was randomized or addressed at least three possi-
ble confounding factors and adjusted for these in the analysis where
appropriate.

¥ The Ruoridation status of participants was unknown to those assessing
outcomes.

Even using these criteria, an exhaustive review of the literature identibed
no Grade A studies. Eventually, the York Review team was able to Pnd only
six longitudinal studies that met its Grades B and C classibcations. Those six
studies were published over a period of years from 1961 to 1990. That does
not speak well of the general quality of the studies that have addressed Buo-
ridation. The absence of Grade A studies is extremely unfortunate because
there are so many aspects of tooth decay that might have been revealed if the
issue were examined using stringent scientibc methods.

Instead of randomized clinical trials, proponents of Buoridation have relied
heavilyon the famous two-part, twenty-one-city study by Dean, Arnold, and
Elvove? 3 trials conducted in North America between 1945 and 1955; and
an early trial in New Zealand. The methodologies and legitimacy of both the
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Dean study and these early trials have been challenged by Ruoridation critics
for many years (see chapter 7).

Proponents of Ruoridation like the CDC have claimed that the incidence
of tooth decay is coming down in RBuoridated communities because of the
introduction of water or salt Ruoridation; however, we saw in chapter 5 that
most industrialized countries, including most European countries, Ruoridate
neither their water nor their salt, yet according to World Health Organization
(WHO) data available onlinggoth decay in twelve-year-olds has come down
as fast in non-Ruoridated countries as in Buoridated courtAissnentioned
in chapter 5, a graphical plot of these data can also be accesseét amdirze,
similar graph is presented in an article by Cheng, Chalmers, and Sheldon in
the British Medical Journ&Because it is difpcult to distinguish which coun-
try is which in the plot, especially when the image is converted into black and
white, we have selected just four of the non-RBuoridated countries to compare
with four Buoridated countries in bPgure 6.1. The four non-Ruoridated coun-
tries RBuoridate neither their water nor their salt, yet there is little obvious
difference in the rate of decline in tooth decay in these eight countries.

We invite readerso compare Pgureg1and6.2.Figure6.2 appearedas
Pgurel) in the CDC reportthat backedup its claimthat Buoridationis one
of the OTen Great Publilealth Achievementsid the twentieth century.

Tooth Decay Trends (in 12-Year-Olds):
Fluoridated vsNon-fluoridated Countries

NON-FLUORIDATED

1-+-@ Belgium
— @ Denmark

- -© Japan
<=+ @ Netherlands

FLUORIDATED
eoe @ Australia
----- @ Ireland
o—o @ New Zealand

T T T T T T T T == @ United States
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Year

DM FT (DecayedMissing, or Filled Teeth Index)

Figure 6.1.Tooth decay trends in twelve-year-olds in Buoridated vs. a representative sample of
non-Ruoridated countries. Graph based upon plots by Chris Neé@dlircéNorld Health
Organization, 2004.
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In this bgurethe CDC authorsshowthe declinein tooth decayin twelve-
year-oldsin the United States froml967to 1992° On the samegraphthe
CDC authorsshowthe percentag®f the Americanpublic drinking Buo
ridatedwaterincreasing ovethe sameperiod.The suggestioris that tooth
decayhascome downin the United States duringhis period becausthe
numberof peopledrinking Buoridatedwvaterhasgone up.ln the text the
CDC authorsreferto this bPgurein the following context: OThe effective-
nessof communitywaterRuoridationin preventingdentalcaries prompted
rapid adoptiorof this publichealthmeasurén citiesthroughoutthe United
States.As a result,dental caries declined precipitously duritite second
half of the 20th century. For examplehe meanDMFT among persons
agedl12 yeardn the United States decline@8%,from 4.0in 1996D70Q . .
to 1.3in 1988019940

The problem with both the CDCOs statement and its Pgure 1 (reproduced
in Pgure 6.2) is that this agency is stating or implying a cause-and-effect
relationship between increased use of Ruoridation and the observed drop in
tooth decay in twelve-year-olds. If the CDC authors had checked the WHO
data for themselvetiey would have been hard put to maintain that falling
tooth decay in twelve-year-olds in the United States was simply due to the
increased use of Buoridated water, as the same or greater declines have been
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Figure 6.2.Percentage of the U.S. population in areas with Buoridated community water systems
and mean number of decayed, missing (because of caries), or blled permanent teeth (DMFT) among
children aged twelve years in the United States, 1967b%6age=igure 1 in CDC (1999)!

IHSY6& OB (+ - &TI$S$3L 123204$$$0564$%8



40 the evidence that Ruoridation is ineffective

achieved over the same time period in countries whose populations have not
been drinking Ruoridated water.

Journalists and ofpcials around the world are innocently using the CDC
statement that ORuoridation is one of the top public health achievements of
the twentieth centuryO without realizing how weak the CDCOs evidence for
the benebts of this practice actually is.

Fluoridation vs. Income Level

One of the biggest factors that mars many studies claiming to show a benept
from RBuoridated water is the failure to control for key confounding variables,
and one of the most important of these is income level.

Dr. Bill Osmunson, a practicing dentist who supported Ruoridation for
twenty-bve years before he began to research the issue for himself, has shown
that, according to the results of a questionnaire administered to parents in all
pfty states by the Department of Health and Human Ser{idd$iS), ?there
is absolutely no correlation between the percentage of parents who responded
that their children had very good or excellent teeth and the percentage of the
population in the state drinking RBuoridated water. However, there is a very
strong relation in all bfty states between the percentage of parents giving that
answer and their income levels. Across the board, 80 percent of high-income
parents gave that answer, but only about 60 percent of low-income parents did
so (see bgure 6.3).

In 2002D2004 a survey of tooth decay in third graders in New York State was
conducted by the pro-Ruoridation New York Department of HealttWhen
Michael Connett plotted the tooth decay in New York third graders (averaged
by county) against the percentage of the population of each county drinking
Buoridated water, no relationship was fodhdhere was again, however, a
relationship with average county income levels, though the relationship was
less clear than that in the Osmunson data (see bgures 6.4 and 6.5).

Other Variables
Figures 6.3D6.5 show that when comparing U.S. states or New York counties,
income level is a far greater factor affecting dental decay than the percentage
of the population that has RBuoridated water. If this and other key variables are
not carefully controlled and two towns are selected from a long list of towns
(or counties or states), you can get any result you want.

Readersnight not believahat promotersof Buoridationcouldapply such
a crudemeansf inBuencingthe publicin thesematters but this appearso
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= === 05 of Residents on Water Fluoridation
— High Income withVery Good/Excellent Teeth
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Figure 6.3.Percentage of parents (of both high and low income) who responded that their child had
very good or excellent teeth compared with the percentage of the population with access to Ruori-
dated public water in each state and the District of Colun8narcedsmunson?®

havebeenattemptedin the caseof the New York State survey. Befotlee
studywaspublished pguredor just two countieswereleakedto a Syracuse,
New York, newspapét.Those bgures purportetb showthat tooth decay
in third graderswaslessin Ruoridated Onondaga Countthan in non-
Buoridated Cayuga County. Howevexs discussedabove,the study did
not takeinto accountthe keyissueof income levebr anyother confound-
ing variablesin 2008, Onondaga Countyhad a medianincome levebf
$50,586comparedo amedianincome levedf $47,308for Cayuga County.
Moreover, Onondaga County contaitise large city of Syracuse whereas
Cayuga Countyasonly small towns. Largenitiestendto have morelental
serviceshan small townsandrural areas. A front-page article featurihgs
selectivepieceof information led to a pushto RBuoridate Cayuga County.
Fortunatelythe effort failed.

In the UK, promoters routinely contrast Buoridated Birmingham with non-
Buoridated Manchester, with little more justibcation than that the two cities
are comparable in size. Again, no careful account is taken of factors such as
income level, ethnicity, educational level, and availability of dental services.

Non-Fluoridated vs. Fluoridated Countries

Since 1980, a number of prominent review articles and studies have found
little or no signibcant difference in the level of tooth decay (especially of the
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Figure 6.4.Percentage of third graders with caries (average by New York county) plotted against
the percentage of the population that has Ruoridated water in each county. The lineodridnen

bgure represents the best straight-line bt to the data, resulting from linear-regression analysis. A
horizontal linear regression line means that there is no apparent statistical relationship between the
two variables plotted (in this case percentage caries rate in third graders averaged by county and
percentage of the population in each county with access to RBuoridated &@tecHigure prepared
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Figure 6.5.Percentage of third graders with caries (averaged by New York county) plotted against
average personal per capita income in each county. The line dinah@ bPgure represents the best
straight-line bt to the data, resulting from linear-regression analysis. The fact that this line is sloping
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Figure 6.6.Tooth decay in bve-year-olds in New Zealand plotted over the time period 193091990.
The plot also shows the periods in which RBuoridated water and Buoridated toothpaste were
introduced??

permanent teeth) when comparing children living in Buoridated and non-
Ruoridated communities. These studies also are reviewed in chapter 8

In chapter 5, we referred to four modern studies that showed that when
Buoridation was halted in communities in British Columbia (Canada), Cuba,
Finland, and the former East Germany, tooth decay rates dicdjoatp as
anticipated and in some cases continueddaown. The ADA claims that
that was because the communities in question took other steps to reduce tooth
decay commensurate with the cessation of Ruorid&t®ome studies have
even found that tooth decay rates increase as the Buoride concentration in the
water increase4?3!

In New Zealand one of the unique features of the dental data collected
is that under the countryOs national health system, dental decay is measured
in every bve-year-old and every twelve-year-old. When John Colquhoun
examined the historical data, he found that tooth decay rates in Pve-year-olds
(1930D1990) were coming down long before Ruoridation of the water began
or Buoridated toothpaste was introduced (see bgure 6.6).

Maximization of Fluoride Benebt

Mark Diesendorf, in his article OThe Mystery of Declining Tooth Decay,0
published inNaturein 1986, showed that the rate of tooth decay was coming
down before Ruoridation was introduced in communities in Australia and
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Figure 6.7 Decline in caries, measured by DMFT, in Tamworth, Australia, for children in age

groups six to thirteen years. The vertical line cutting the graph line for each age group denotes the
year when the maximum possible benept from Buoridation was reached. Tamworth was RBuoridated
in 1963.SourceFigure adapted from Pgure 1 in Diesendorf, 1986.

continued to decline after any benebts of Ruoride would have been maximized
(see bgure 6.7).

This bndingremains relevantNbut often overlookedNtoday. For exde,
after twelve yearsf a Buoridation program, any drap tooth decay preva-
lencein future generationsf twelve-year-olds canndie ascribedo Ruo
ridation. After twelve yearsf the program, allsubsequengenerationof
twelve-year-olds will haveeenexposedo Buoridationfor their wholelives.
Further declinen tooth decay can onlyeexplainedy othercauses. Today,
careless observers credit all further declmesccessive generatidofiuo
ridation, even aftethe yearin which anybenebiwould havebeenmaximized
for eachagegroup (showrby the short verticalinesin bgure6.7).
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Factors Concealing a Lack of Benebt

A number of factors can causeapparenor realdecline in tooth decay that
has nothing to do with the action of Ruoride the tooth itselfWe discuss a
few of these here:

¥ Delayed eruption of teethUntil recently, few studies purporting to
demonstrate RuoridationOs effectiveness have controlled for a possible
delayed eruption of teeth caused by Ruoride, for which there is some,
albeit inconsistent, eviden&e**Komirek et al. controlled for this factor
and found that the apparent benebt of Buoride largely disapp&des.
discuss the details of the Komzrek article in chapter 8.

¥ Primary versus secondary dentitiomhose promoting Ruoridation
usually use the datan primary dentition (baby teeth) rather than
secondary dentition (permanent teethye argue that decay in the
permanent teeth is more relevant, however, since those are the teeth we
hope to retain for the rest of our lives. In a videotaped debate between
Michael Lennon, chair of the British Fluoridation Society, and Paul
Connett, director of the Fluoride Action Network, hetth the Isle of
Man, all the statistics Lennon cited were for primary teeth, whereas all
the studies cited by Connett, showing little or no benebt of Ruoride,
were for secondary teeth.

¥ Other minerals in the wateMany of the early trials and subsequent
studies have been lax about ensuring that there are comparable levels
of other minerals in the water that can affect tooth decay (e.g. calcium,
magnesium, strontium) in the study and control towns. The levels of
minerals in local soils might also be a factor if they enrich local food
supplies with key tooth-building minerals.

Baby-Bottle Tooth Decay

Even promoters of Buoridation have conceded that it cannot prevent baby-
bottle tooth decay (BBTD, also called nursing-bottle caries), a distressing
example of tooth decay in infants, which often leads to extractions under
anesthesia. BBTD is caused by babies suakmgugared water, fruit juice,

or carbonated beverages for hoomsend3"®*Promoters of Buoridation are
being dishonest when they use pictures of BBTD to make their case.
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Explaining the Universal Decline in Decay

The Purported Halo Effect

Some promoters of Buoridation have tried to rationalize the similar rates of
tooth decay in RBuoridated and non-Ruoridated communities by claiming a
halo effechey suggest that children in non-RBuoridated communities are
getting Ruoride from food and beverages imported from Ruoridated commu-
nities. However, this explanation cannot possibly explain the similar declines
in rates of tooth decay in Buoridated and non-Ruoridated countries in Europe
(see bgure 6.1), because the majority of those countries are unf3uoridated;
thus, there is little or no source of Buoridated beverages or foodstuffs moving
into non-Ruoridated countries from the RBuoridated ones.

Wrong Mechanism of Benebpt

A more likely explanatioffor the similar ratesof tooth decayin Buoridated
andnon-Ruoridated communities canmre1999(andagainin 2001)whenthe
CDC, a longtime promotenf Buoridation, concedetthat promotershad got
the mechanisnof BuorideOs action wrdiog over bfty year¥he CDC admit

tedthatthe majorbenebtsf Buoride ar¢opicalnot systemte“® (seechaptels).

Thus, if Buoride has played any role in reducing tooth decay, it is more
likely because of the universal availability of Buoridated toothpaste (which
delivers Ruoride topically), than because of the number of people swallow-
ing Buoridated water. Indeed, in systematic reviews (compare Mé&rimttio
McDonagh et af®), the evidence that Ruoridated toothpaste reduces tooth
decay in children and adolescents is stronger than the evidence that swallow-
ing Ruoridated water does so. See also the review by Eaton and €arlile.

High-Sugar Diets

Some opponents of water RBuoridation reject even the topical benebts of Ruo-
ride. They argue that tooth decay is a result of poor diet: too much sugar
and not enough minerals and vitamins. They point out that in industrialized
countries where high-sugar diets are relatively common, there is a very strong
correlation between poverty and tooth decay. Thus, as the standard of living
increases, the incidence of tooth decay decrefsescreased standard of
living allows parents more money to provide better diets (more fresh fruit
and vegetables) and to pay for preventative dental care. Since World War I,
we have also seen the introduction of vitamin DBfortiPed milk and, in some
countries, school milk programs. In the United States this coincided with the
introduction of Buoridation. VitamirD, calcium, and phosphate are present
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in milk and are needed for the healthy development of both primary and
secondary dentition. It is possible that the recent increases in tooth decay
being reported in some Ruoridated countries may refRect the fact that some
children are drinking less milk and more soft drinks.

Antibiotics in Processed Food

Another possible explanation for the overall decline in tooth decay in indus-
trialized countries was offered by New Zealand researcher Betty de Liefde.
She notes that there has been an increased consumption of processed foods
containing antibiotics as preservative agents. Some of those antibiotics, she
argues, would reduce the bacteria in the mouth that are responsible for convert-
ing sugars to acids, which attack the enamel and begin the decay process.

Summary

The benebts of water Buoridation have been greatly exaggerated. The early
studies that served as the basis for initiating Buoridation were methodologi-
cally Bawed (for further discussion, see chapter 7). Since those early stud-
ies, many studies have failed to control for confounding variables, particularly
that of income level. For several decades caries rates have been declining at a
comparable rate in both Buoridated and non-RBuoridated countries. Together
with supporting data of several kinds, this shows that factors other than 3uo-
ride ingestion have been at work. Conversely, the experience of many poor city
areas has shown that Ruoridation cannot compensate for the shortcomings of
diet and dental care.
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The Early Evidence Reexamined

Coauthored by Peter Meiers

A great deal of the conviction that Ruoridation works has been derived from
two sources: Dean, Arnold, and ElvoveOs famous two-part, twenty-one-city
study in 19422 and the early Buoridation trials in the United States, Canada,
and New Zealand. Despite the weaknesses of both the Dean study and the
Buoridation trials, those early studies are cited again and again to support
the claim of the success of Ruoridation. As Benjamin Nesin, director of the
New York State Water Laboratories, stated in 1956, Olt must be emphasized
that the RBuoridation hypothesis in its entirety restsa very narrow base of
selected experimental information. It is this very base which is vulnerable to
scientibc criticism. And it is upon this very narrow base that the impressive
array of endorsement rests like an inverted pyratnid.O

In actual fact, that Oimpressive array of endorsementsO began in 1950, long
before these trials, which began in 1945, were completed in 1955. Proponents
really didnOt need to have very much data available once the U.S. Public Health
Service (PHS) endorsed Ruoridation in 1950, halfway through the trials (see
chapter 9).

The Dean Study
In describing DeanOs early wdte Centersfor DiseaseControl and
Prevention (CDC) statedin 1999, ODean comparethe prevalenceof
Buorosiswith data collectedby otherson dental caries prevalence among
childrenin 26 states(asmeasuredy DMFT) and noted a strong inverse
relation.This cross-sectional relatiomasconbPrmedn astudyof 21 cities
in Colorado, lllinois,Indiana,and Ohio.®This raiseghe questionjf Dean
had accesso datafrom twenty-sixstateswhy did he usedatafrom only
twenty-onecities from four statesin this critical two-part reportDid he
selectthe citiesthat bestsupportechis hypothesis? DeanOs twenty-one-city
plot is shownin bgure7.1.

Dean claimed that he limited the cities to those for which he had evidence
that the water supply had been a constant source of natural Buoride for twenty
years or more. However, according to Dr. Fred Exner, a well-known radiolo-
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Figure 7.1.DeanOs twenty-one-city graph. The original caption read, ORelation between the amount
of dental caries (permanent teeth) observed in 7257 selected 12D14 year old white school children
of 21 cities of 4 states and the Buoride (F) content of the public water s\Gmlyd@dapted from

Dean, Arnold, and Elvove, 1942.

gist and prominent critic of Buoridation, during cross-examination in court
(Schuringa v. Chicad®60), Dean admitted that some of the cities did not
meet that criterior.

The late Rudolf Ziegelbeckegn Austrianstatistician pursuedhis issue.
When he addedin all the datahe could Pnd from the United Statesand
Europethat compared prevalenoétooth decaywith natural Buoride levels
in the waterthe inverse relationship reportég Deanwasabsen{seebgure
7.2). However,when he examinedthe samedata for dental Buorosishe
found a robust direct relationshipNthais, asthe levelof Buoridein the
water increasedso did the prevalencef dental Buorosis(seebgure7.3).
One relationship (between Ruoride levatgldentall3uorosisholdsup over
the Obackground nois#i@ other (between Buoride leveasddentaldecay)
doesnot.”

In a subsequent study Ziegelbecker and his son examined tooth decay data
collected by the World Health Organization (WHO) in several individual
countries, and again they found no relationship between tooth decay and levels
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Figure 7.2.ZiegelbeckerOs plot of prevalence of tooth decay versus water Ruoride levels. Tooth decay
is plotted as the probitalues of the percentages of the average DMFT in each community (the Z
scale). The probit transformation is a standard procedure for making percentage data linear and more
amenable to statistical analysis. The RBuoride water levels (X ppm) in each community are plotted

on a logarithmic scale as log (X + 0.3). The addition of 0.3 is ZiegelbeckerOs adjustment for other
sources of Buoride in addition to wataurceReproduced from Ziegelbecker, 1981.

of natural Buoride in drinking watéZiegelbecker Senior further elaborated
on his critique of DeanOs twenty-one-city study and the practice of Ruorida-
tion in general in a submission he mad€wdex Alimentariirs 2003.6

The Early Trials
The trials conducted between 1945 and 1955 in the United States and Canada
and a little later in New Zealand, which helped to consolidate the argument
that RBuoridation reduces tooth decay, have been heavily criticized. In those
trials, pairs of cities were chosen; in one city of each pair sodium Ruoride
was added to the water to a level of 1 ppm, and in the other city (the control
city) no addition was made. In one trial (in Brantford, Ontario) two controls
were used: One control city (Sarnia, Ontario) had no RBuoride added, and the
other (Stratford, Ontario) had natural levels of Buoride at 1.3 ppm. In two of
the trials (those in Grand Rapids, Michigan, and Hastings, New Zealand)
the control cities (Muskegon and Napier, respectively) were dropped long
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Figure 7.3.ZiegelbeckerOs plot of the prevalence of dental Ruorosis versus water Ruoride levels.
Dental Buorosis is plotted as the probit values of the percentages of the children in each community
with this condition (the Z scale). The scale used in the horizontal axis is explained in the legend to
Figure 7.2 SourceReproduced from Ziegelbecker, 1981.

before the trials were due to end. The authors of this book have not studied
in depth all the many reports published during those trials, but people who
have done so have found many weaknesses in the methodologies used and the
poor choice of control communitié®¢According to Dr. Hubert Arnold, a
statistician from the University of California at Davis, the early Buoridation
trials Oare especially rich in fallacies, improper design, invalid use of statistical
methods, omissions of contrary data, and just plain muddleheadedness and
hebetude!®

In chapter 8 we discuss many factors that affect tooth decay. These include
income level, ethnicity, diet, other minerals in the water, local soil and food,
dental education level, and the quality of dental services available. Further
complicating the issue is maintaining a consistent diagnosis of tooth decay
over time and between the exposed and control communities. Many of these
factors were not controlled very carefully, if at all, in the early trials, and that
led to exaggerated claims of reduction in tooth decay in the conclusions of
those trials.
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Examples of Poor Methodology

As mentioned previously, in two trials, the control communities (Muskegon,
Michigan, and Napier, New Zealand) were Ruoridated before the trial was
completed, so the reductions in tooth decay claimed were basebtefore-
and-after assessment of the Ruoridated community and not a comparison
with the non-Ruoridated community. The reductions in the prevalence of
tooth decay ascribed to RBuoridation would have been negated if there had
been comparable reductions in the non-Buoridating community over the same
period of time.

Furthermorewhenthe Grand RapidsBDMuskegon triakganin Michigan
in 1945,children from all seventy-nine schootsGrand Rapidgthe Ruori-
datedcity) wereexaminedBy 1949 howevergxaminersvere observing chil-
dren from only twenty-pPvef thoseschools. Meanwhiléen Muskegon(the
non-Ruoridated control city), children fromll the schools were stilbeing
examined.

Another example of inconsistency in sampling size is provided by the fact
that when the Grand Rapids study commenced, the number of twelve- to
sixteen-year-olds examined was 7,661, but by the Pnal year of the study, the
number being studied had dropped to 1,081.

Along with these changes in sampling methods, the Grand Rapids study
employed multiple examiners to assess the childrenOs teeth. But at the time,
studies had already shown that there is considerable variability among
dentistsO assessments of tooth d&&dyr. Philip Sutton, who authored two
monograph®n this subject 22was senior research fellow in the Department
of Oral Medicine and Surgery at the Dental School of the University of
Melbourne, Australia. His criticisms of these early trials have never been
successfully refuted by proponents, even though they have tried. Some of the
efforts to critique his work, and SuttonOs responses, were published in a book
titled The Greatest Fraud: Fluoridatstwortly before he died, in 19986.

The Newburgh-Kingston Trial

There are three very interesting exfp@cesof information about the
Newburgh versus Kingston trialhe Prstis that evenwhile the original
researchers were claiminige benebtsof Ruoridation, a reporemerged
that far more tooth defects werdeing observedn Ruoridated Newburgh
than in un3uoridated Kingstonln a letter dated October 26, 1954 (over
nine yearsnto the trial), John Forst, MD ,of the New York State Education
Department, reportedo Dr. Jame¥Kerwin, of the New Jersey Department
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of Health, that in unBuoridated Kingstod1.6 percent(2,209out of 5,303
pupils) had defectswith 29.2 percent receiving treatment, compareith
63.2 percent(3,1390ut of 4,959)that had defectswith 41.7 percent receiv-
ing treatment,in Buoridated NewburgF:

The second interesting piece of information is that in the intervening years
since 1955 the control community of Kingston has never been 3uoridated.
This has allowed researchers to continue to compare tooth decay in the two
communities over a period of pbfty years. Over this period the purported
difference in tooth decay reported in 1955 between the Ruoridated and non-
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Figure 7.4 Plots of tooth decay (measured as DMFT = decayed, missing, and blled permanent
teeth) of seven- to fourteen-year-old lifelong residents in Newburgh (Buoridated) and Kingston
(unBuoridated), New York, published in 1945, 1955, 1986, and 1995, respeSalgePlots
derived from bgure 1 in Kumar and Green, 1998.
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Ruoridated communities has disappeared. The latest study, giving rise to
two separate papers (published in 1998), indicates that the teeth of the chil-
dren in unfBuoridated Kingston are slightly better than those in Ruoridated
Newburgh?:27In bgure 7.4ve have plotted the reported tooth decay for chil-
dren ages seven to fourteen, comparing children in Buoridated Newburgh and
unf3uoridated Kingston, in the comparisons conducted in 1945, 1955, 1986,
and 1995as graphically summarized by Kumar and Gi@&en.

The third interesting piece of information is that the Newburgh-Kingston
trial was closely monitored by Dr. Harold Hodge, chief toxicologist for the
Manhattan Project Apparently, the team that was developing the atomic
bomb was very interested in monitoring RuorideOs low-level toxic effects
children.We discuss some of the health effects observed in this trial, including
the earlier onset of menstruation in young girls in Buoridated Newburgh, in
chapter 10, and we say more about Harold HodgeOs long history of involve-
ment in the promotion of Buoridation in chapters 9 and 10.

The Hastings-Napier Trial

The Hastings-Napier trial was begun in 1954 and was used to promote
Buoridation successfully throughout New Zealand. However, this trial has
since been shown to be fraudul&f’t2The control community (Napier) was
dropped two years after the trial began, and the huge drop in tooth decay
found in Hastings was found to be due to a change in the methodology used
to determine what constituted tooth decay between when the study started
and when it ended. The change in methodology was not acknowledged by the
authors when they published their repcfts®

Summary

There are several reasons to doubt the validity of the Dean et al.astudy

the relationship between caries incidence and the Ruoride content of water.
Subsequently, Ziegelbacker found no relationship, such as claimed by Dean,
although there was a strong relationship between Ruoride concentration and
the incidence of Buorosis. Many serious Baws have been identibed in the early
trials of Ruoridationpn which the modern dogma of RuoridationOs safety and
effectiveness is built. Subsequent developments in tooth decay in the towns of
Newburgh and Kingston, New York, in the years since 1955 (the year when
the study there concluded) put into question the benebpts claimed in 1955.
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Key Modern Studies

In the history of Buoridation a major development occurred in 1980. This was

the year when Dr. John Colquhoun was sent by his superiors in New Zealand
on a four-month world tour to investigate tooth deaayseveral continents.

He expected to bring back with him evidence that would prove, once and for
all, that Buoridation worked. He failed to do so.

ColquhounOs Fluoridation Activities

In the 1960s and 1970s John Colquhoun was the principal dental ofpcer for
Auckland, New ZealandOs largest city. Both as a dental ofbcer and as a city
councilor, he enthusiastically and successfully promoted Ruoridation through-
out the country. He poured scoom one particular councilor who opposed the
measureNfor which Colquhoun later apologized.

On his 1980 world tour, which took him to Australia, Asia, North America,
and Europe, pro-Buoridation dental researchers told Colquhoun in private
that they were not bnding the difference in tooth decay between Ruoridated
and non-RBuoridated communities that they had expected; in fact, they were
Pnding very little difference at all.

When Colquhoun returned to New Zealand, he looked at the complete
record of tooth decay in the countAt that time, under the New Zealand
National Health Service, all bve-year-olds and twelve-year-olds had their
teeth examined. He found no difference in tooth decay between the Ruori-
dated and non-Ruoridated cities. If anything, the teeth were slightly better in
the non-Ruoridated communities.

After ColquhounOs assistants reported to him the extensive amount of dental
Ruorosis occurring in Buoridated Auckland, he made RBuoridationOs ineffective-
ness publiclo his enormous credit he spent the rest of his life trying to undo
the damage he had done promoting Buoridation, by reversing his position and
opposing the practice in any scientibc way he could. Author Paul Connett
interviewed Colquhouron videotape in Auckland in 1997, shortly before
Colguhoun died, and found that interviewing this soft-spoken but courageous
man was a humbling experierid@olquhoun wrote up his bndings in several
published paper®’ After he retired he obtained a PhD, and his research
thesis examined the history of Ruoridation in New ZeafaHe. argued that
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New ZealandOs dental education program to reduce tooth decay was superior
to the use of water RBuoridation for the same purpose. He offered Thomas
KuhnOs famous analySise Structure of Scientipc Revoldtiorsxplain the
reluctance of the New Zealand dental community to change its outinok
RuoridationOs safety and effectiveness. In his thesis, Colquhoun also exposed
the rigged nature of the Hastings-Napier Buoridation trial (discussed in chap-
ter 7).

Colquhoun summarized his evolutian this issue in a journal article
published in 1997 titted OWhy | Changed My Mind about Fluoridati®n.O
Two Ruoridation proponents responded to ColquhounOs arguments in a later
issue of the same journal, with an article tited OWhyHave Not Changed
Our Minds about the Safety and Efpcacy of Water Fluoridation: A Response
to John Colquhoun.O They wrote, OColquhoun, like many opponents of Ruo-
ridation, subscribes to the conspiracy theory, according to which the govern-
ment, health authorities, and the dental profession are trying to foist water
Ruoridationon an unsuspecting publie:O

Leverett 1982

In the 1980s, articles began to appear in major publicationSé&lencand
Natureconbrming what Colquhoun had found out privately. These articles
pointed out that the prevalence of tooth decay was falling as fast in non-
Ruoridated communities as in Ruoridated ones. Dennis Leverett reviewed
many of these studies 8tiencie 1982. He noted,

Within the past 2 or 3 years there has been increasing evidence
from several developed nations of a drop in the prevalence of
dental caries which cannot be attributed directly to intentional
Buoride use. The data are becoming available as epidemiologists
and clinical researchers review the patterns of dental caries preva-
lence in communities that do not have Ruoridated water. The data
cover children from the ages of 5 to 17 for various periods of up
to 30 years; caries reductions as high as 60 per cent have been
observed?

Leverett cited at least nine studies that showed a decline in caries prevalence
in communities without Ruoridated water and speculated that the reductions
were due to@n increase in Ruoride in the food chain, especially from the
use of Buoridated water in food processing, increased use of infant formulas

I"HS%68/ () B* (+,-. & 1I$$S:; 123204$$$0564$%8



key modern studies 57

with measurable Buoride content, and even unintentional ingestion of Buoride
dentifrices.®

Diesendorf 1986
Mark Diesendorf published OThe Mystery of Declining Tooth DecayO in
Naturein 1986 As did Leverett, Diesendorf reported little difference in
tooth decay between Ruoridated and non-Buoridated communities. He
rejected LeverettOs hypothesis that the drop in tooth decay in non-Ruoridated
areas was due to the ingestion of Buoride from other sources, because, he said,
Othe food processing pathway is unlikely to be signiPcant in Western Europe
where there is hardly any Ruoridatidh.Be suggested, OThe main causes
of the observed reductions in caries are changes in dietary patterns, possible
changes in the immune status of populations and, under some circumstances,
the use of topical Ruoride¥.0

Diesendorf concluded his article with this comment: OPerhaps the real
mystery of declining tooth decay is why so much effort has gone into poor
quality researchn Buoridation, instead adn more fundamental questions of
diet and immunity.®

It is worth noting that DiesendorfOs background was not in dentistry but
in theoretical physics. Indeed, he had previously publishdinreon that
subject. Today he is better known in Australia for his wamnkalternative
energy sources.

Gray 1987

Anotherdentalprofessionakho questioned RuoridationOs effectivemasa. S.
Gray,whoreviewedhe tooth-decay bgureas British Columbiaandotherparts
of CanadaAccordingto Gray,thosebgures indicateithe following:

DMF rates in children are falling drastically in non-Buoridated
areas as well as RBuoridated areas. The current statements of our
profession in support of Buoridation do not appear to take these
changes into account. It is timely for the profession to take the
lead in deciding what is scientipcally appropriate to tell communi-
ties that may consider installing Buoridation equipment and hold-
ing Ruoridation referendums in the late 1980s.

Gray cited the following bgures to support his conclusion: OSurvey results in
British Columbia, with only 11 per cent of the population using Ruoridated
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water, show lower average DMFT rates than provinces with 40D70 per cent
of the population drinking Buoridated water. How does one explain this? . ..
School districts recently reporting the highest caries-free rates were totally
unRuoridated ®

NIDR 1986D1987

In 1986, the National Institute of Dental Research (NIDR) stepped in and
organizedNat great expense to the U.S. taxpayerNthe largest survey of tooth
decay ever undertaken in the United States. It examined the teeth of nearly
forty thousand children in eighty-four communities. Findings were published
in two papers, one by Yiamouyiarthasnd the other by Brunelle and Carf8s.

Yiamouyiannis 1990

When Dr. John Yiamouyiannis (a well-known opponent of Ruoridation
and author of the bookKluoride: The Aging Faétpobtained the raw data
from this NIDR study, he found that there was no statistical difference in
the DMFTs among children who had lived all their lives in a Ruoridated
community (F), children who had lived their whole lives in a non-Buoridated
community (NF), and children who had lived their lives part of the time in a
Buoridated community and part of the time in a non-Buoridated community
(PF). In bPgure 8.1, the three curves for DMFT across the age range from pve
to seventeen years are plotted for Bh&lF, and PF children; the lines are
essentially superimposed.

Brunelle and Carlos 1990
Subsequently, Brunellend Carlos,who workedfor the NIDR, published
their own analysisf the data?* However, they increasdabe sensitivityof
the study by analyzingtooth decayusing DMFS (decayed, missingnd
blled permanensurfacgéssa measuref decay. Alteethexcepthe cutting
teethhave bve surfacpsrtooth, sothis increasedhe sensitivityby afactor
of nearly pve over a measaf®©MMFT (decayed, missinggndPlled perma-
nentteeth. Even so, theyound verylittle differencein tooth decayin the
permanentteeth of childrenwho had lived alltheir livesin a Ruoridated
community comparedo thosewho had always livedn a non-RBuoridated
community.

In the abstract of their article, the authors reported the average difference
in tooth decay for bve- to seventeen-year-olds as 18 percent. However, table
6 in their paper shows that this reported saving amounts to an average of
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Figure 8.1.YiamouyiannisOs ptdtDMF T for children living all their lives in a RBuoridated commu-
nity (F), children living all their lives in a non-Ruoridated community (NF), and children living part
of their lives in both (PF3®

just six-tenths of a single tooth surface, and that is out of approximately one
hundred tooth surfaces in a child®s mouth. Nor did the authors subject this to
any analysis to see if the result was statistically signibPcant. What we may be
looking at here are the arithmetical vagaries of comparing two small numbers.
Reporting that small difference as a percentage can be very misleading. For an
unsuspecting citizen or ofpcial, an 18 percent difference in tooth decay sounds
a lot better than the saving of 0.6 of one tooth surface. Even so, 18 percent
is a lot less than the bgure of 60 percent that was being used by promoters of
Ruoridation at that time.

Even if we take the best bgure in table 6 of their paper, an absolute saving
of 1.58 surfaces for seventeen-year-olds (8.59 DMFS in non-Ruoridated
and -7.01 DMFS in Buoridated), this represents only an absolute saving of
approximately 1.2 percent of the 128 tooth surfaces in the seventeen-year-
oldOs mouth (1.58 / 1281.00).

Despite that very unimpressive saving in tooth decay, this is what the
authors stated in their abstract: OThe results suggest that water Ruoridation
has played a dominant role in the decline in caries and must continue to be a
major prevention methodolog$O

For mostpeopleanaveragsavingaveragetbr bve-to seventeen-year-olds)
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of just 0.6 of one tootlsurfaceor even 1.58 tooth surfaces for seventeen-
year-olds, would hardly seem to justify the time, money, and angst involved in
imposing this practicen reluctant individuals and communities. Nor would

it justify taking any of the health risks outlined in chapters 11919.

It is not unusual for dental researchers who report either meager or no
savings to claim in the abstract of their paper that the results support water
Ruoridation (e.g., Spencer, Slade, and D&jie€ynics might suggest that
this is the price that has to be paid to ensure future funding for their dental
research from pro-Buoridation sources. Whatever the truth of that, the claim
has often proved effective for those decision makers who read only the abstract
and not the details in the results section.

Spencer, Slade, and Davies 1996

Subsequently, a large survey conducted in two states in Australia found an
even smaller difference in tooth decay in the permanent teeth than did the
NIDR authors. Spencer et &.found anaveragalifference in tooth decay

in the permanent teethNagain measured as DMFSNbetween children who
had lived all their lives in Buoridated versus non-Ruoridated communities of
between 0.12 and 0.3 tooth surfaces per child. This is one-pfth to one-half
of the meager bnding of 0.6 DMFS found by Brunelle and Caflésien

if these differences are real, they represent a very small fraction of the tooth
surfaces in a child®s mouth. The Pgure of 0.3 of one tooth surface out of 128
tooth surfaces represents an absolute saving of just 0.23 percent.

de Liefde 1998

In 1998, Dr. Betty de_iefde, in a survey of tooth decay in New Zealand,
conbrmed what John Colguhoun had been saying for nearly twenty years.
She found very little difference in permanent-tooth decay between Ruoridated
and non-RBuoridated communities. She described the difference as Oclinically
meaningless’O

Locker 1999
In a report prepared for the Ontario Ministry of Health and Long-Term Care,
Dr. David Locker of the University of Toronto reported, OThe magnitude of
[RuoridationOs] effect is not large in absolute terms, is often not statistically
signibcant, and may not be of clinical signibcatice.O

Two years later Locker coauthored an artmfethe science and ethics of
Ruoridation with Howard Cohen, in which they state the following:
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Overthe past 25 years there has been a marked reduction in
rates of dental caries among children, such that the benebts of
waterf3uoridation are no longer so clear. Although current studies
indicate that watefRuoridation continues to be benebcial, recent
reviews have shown that the quality of the evidence provided by
these studies is poor . . . In addition, studies that are more method-
ologically sound indicate that differences in rates of dental decay
between optimallyuoridated and nonfRuoridated child popula-
tions are small in absolute terms . . . Canadian studiasooidated

and nonRuoridated communities provide little systematic evidence
regarding the benebts to children of water Ruoridation.

Cohen and Locker concluded,

Ethically, it cannot be argued that past benebts, by themselves,
justify continuing the practice ofluoridation. This position
presumes the constancy of the environment in which policy deci-
sions are made. Questions of public health policy are relative, not
absolute, and different stages of human progress not only will have,
but ought to have, different needs and different means of meeting
those needs. Standards regarding the optimal levdiafde in

the water supply were developadthe basis of epidemiological
data collected more than 50 years ago. There is a need for new
guidelines for wateuoridation that are baseah sound, up-to-

date science and sound ethics. In this context, we would argue that
sound ethics presupposes sound sci&nce.

Armbeld and Spencer 2004

In 2004, Armbeld and Spencer published a study of tooth decay in ten thou-
sand children in South AustralfaWhile they found a small difference in the
primary teeth, they found no statistically signibcant difference in tooth decay
in the permanent teeth between those children who had drunk tank water
(rainwater) or bottled water all their lives and those who drank Ruoridated
water.

Despite the fact that these authors clearly stated in their abstract, OThe
effect of consumption of nonpublic waten permanent caries experience
was not signibcant,O Spencer has responded angrily when opponents of Ruo-
ridation, including Mark Diesendorf, have reported their bnding, claiming
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thattheir work is being misrepresent&d® Armbeld and Spencer have also
publicly advocated the RBuoridation of bottled water in Australia.

Komirek et al. 2005
In a study published in the January 2005 issue of the joBinatatistice
European research team of scientists from Belgium and Finland sought to
answer the question of whether RBuoride intake at a young age has a protec-
tive effecton caries in permanent teethFor their response, they utilized
data from the Signal Tandmobiel tri&which, according to Komirek et al.,
Ois possibly the largest longitudinal study executed with such greabmletail
dental aspects?O

In their analysis (a OBayesian survival analysisO), the authors used dental
Ruorosis as the measure of the childrenOs Ruoride ingestion. The authors
explained why they did that as follows: OUnfortunately, Buoride-intake in chil-
dren cannot be measured accurately. Indeed, Buoride-intake can come from:
(1) Ruoride supplements (systemic), (2) accidental ingestion of toothpaste or
(3) tap water. Further, the intake from these sources can be recorded only
crudely. Therefore, it was decided to measure RBuoride-intake by the degree of
Ruorosioon some reference teetl.O

The authors also took into account something that most dental studies
ignore: a possible Buoride-induced delay in tooth eruption. Again, the authors
explained their reasoning: OSince the emergence of permanent teeth might be
delayed by Ruoride-intake, evaluating the impact of Ruoride-intake should
take into account the time at risk for caries. Hence, in our analysis, the response
will be the time between emergence and the onset of caries develofiment.O

Whereas in an earlier analysis (Vanobbergen ‘X tde authors found a
positive effect of Buoriden primary teeth, in this analysis by Komirek et
al. the authors failed to Pnd a signibcant eftecthree of the four group-
ings of permanent teeth they analyzed. They reported, OOur analysis shows no
convincing effect of Buoride-intaka caries development . . . This agrees with
current guidelines for the use of Ruoride in caries prevention, where only the
topical application (e.g. Buoride in toothpaste) is considered to be esséntial.O

Pizzo et al. 2007

In 2007, a team of ltalian researchers from the University of Palermo
concluded the following from their review of the literature: Olt is now accepted
that systemic RBuoride plays a limited role in caries prevention. Several epide-
miological studies conducted in Buoridated and non-Buoridated communities
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clearly indicate that CWF [community water Buoridation] may be unneces-
sary for caries prevention, particularly in the industrialized countries where
the caries level has become I6w.O

Waren et al. 2009.

The study by Warren et al., otherwise referred to as the Olowa Study,O is the
only study that has examined tooth decay in children as a functioiliof

vidual exposure to RBuoride. All the other studies discussed above have been
populatiostudies, with only the Komirek study giving any indication of indi-
vidual exposure to Buoride. The authors of the lowa study found no relation-
ship between caries experience and individual Buoride intakes at various ages
during childhood. Caries rates at ages Pve and nine were similar for all levels
of Ruoride intake. The authors state that Othe benebts of Buoride are mostly
topicalO and that their Obndings suggest that achieving a caries-free status may
have relatively little to do with Ruoridetaked [emphasis in the original]. The
authors® main conclusion: OGiven the overlap among caries/Buorosis groups
in mean Ruoride intake and extreme variability in individual Buoride intakes,
prmly recommending an OoptimalO Ruoride intake is problématic.O

Dental Crises
There have been numerous press reports over the last few years of dental crises
in U.S. cities that have been Ruoridated for over twenty years. The fact that
these crises are occurring in low-income areas again demonstrates that there
is a far greater (inverse) relationship between tooth decay and family income
levels than between tooth decay and water Buoride levels (see chapter 6). It
also demonstrates that the tooth decay associated with low family income
levels is not being eliminated by Ruoridation programs.

The following excerpt from th€incinnati Enquirers fairly typical of many
other press reports. Cincinnati has been Ruoridated since 1979.

City and regional medical ofbcials say tooth decay is the cityOs No.
1 unmet health-care need. OWe cannot meet the demand,O says
Dr. Larry Hill, Cincinnati Health Department dental director.
OltOs absolutely heartbreaking and a traldeshave kids in this
community with severe untreated dental infectidiis.have kids

with self-esteem problems, and we have kids in severe pain and
we have no place to send them in Cincinnati. People would be
shocked to learn how bad the problem has becéme.O
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Similar reports have appeared in the papers of other Ruoridated cities, includ-
ing the Boston Gloldé New Haven Regisi#rPittsburgh Tribune-Reviett
Washington Pg$t Lexington Herald-Lead®r and Fosters Daily Democrat
(Connecticut)??

In addition to these newspaper reports, formal studies have also found high
levels of tooth decay in communities that have been Ruoridated for several
decades. For example, Burt et al. reported in a 2006 study of tooth decay in
Detroit that O83 percent of low income African-American adults, 14-years-
old and over, had severe tooth decay and . . . almost all of Pve-year-olds have
cavities and most of thego unblled.®

In his bookSavage Inequalities: Children in AmericaOs BctatbésiKozol
writes, OAs in New York CityOs poorest neighborhoods, dental problems also
plague the children here [in East St. Louis] . . . Bleeding gums, impacted teeth
and rotting teeth are routine matters for the children | have interviewed in the
South Bronx . . . | have seen children in New York with teeth that look like
brownish, broken sticks. | have also seen teen-agers who were missing half
their teeth.® The book was published in 1991; New York CityOs water has
been Ruoridated since 1965, and East St. Louis has received Ruoridated water
since 1968.

Almost all U.S. states produce regular oral health reports. The majority of
these indicate high levels of tooth decay in low-income families, even in states
with a high percentage of the water Buoridatadlearly, Buoridation is not
addressing the impacts of income disparities as far as tooth decay is concerned.

Summary

Several studies and reviews published since the 1980s have conbrmed that any
protective effect of Ruoridation is extremely small, amourdgimgverage to

only a fraction of a tooth surface for the permanent teeth and not much more
for the baby teeth. Several modern studies have shown that if Ruoridation is
stopped, decay rates do not increase. The dental crises reported in cities across
the United States and elsewhere that have long been Ruoridated show that
Ruoridation is insufbcient to combat dental caries, especially in children from
low-income families.
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PART THREE

The Great
Fluoridation Gamble

In chapter 9, we examine the events that led up to the U.S. Public Health
Service (PHS) endorsement of RBuoridation in 1950 from a dental perspec-
tive, a health perspective, and an industrial perspettweaddress two key

guestions:

1. How much of RuorideOs dangers were known to the PHS in 19507
2. What other pressures were actorgthe PHS in the years leading up
to this crucial event?

In chapter 10, we continue with the history of what we call the Great
Fluoridation Gamble from 1950 to the present.
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The Great Fluoridation Gamble, 193001950

Coauthored by Peter Meiers

In this chapter we look at the historical events leading up to the decision
by the U.S. Public Health Service (PHS) to endorse RRuoridation in 1950.
Several texts have been most helpful in writing this chaptdhétight for
Fluoridation Donald McNeil gives an intriguing view of the history of the
period from the dental and pro-Buoridation perspectifRuth Roy Harris

gives a slightly less slanted view of that history in her lmokal Science

in a New Age: A History of the National Institute of Dental Rekeénelr.
bookThe American Fluoridation Experimauiblished in 1957, the same year

as McNeilOs book, Exner and Waldbott give us the view of scientists who
were opposed to Ruoridation and were highly critical of the evidence offered
for both its safety and effectivenégsinally, Chris Bryson(ge Fluoride
Deceptiorpublished in 2004, with a revised paperback edition published in
2006, discusses the industrial interests that either were directly involved in the
early promotion of Buoridation or were benebciariesof it.

The Great Fluoridation Gamble Debned

As far back as the 1930s, two facts were well established. First, adding 3uo-
ride to the water would increase the number of children with dental Buorosis
(see chapter 11), and, second, Buoride caused this condition bgysieraic
(internal) mechanism. What was not known was whether other developing
tissues in the child®s body would be affected by a mechanism similar to that
which was damaging the growing tooth cells. Dental Buorosis is obvious. It is
visible to the naked eye, and, as such, it cannot be denied. On the other hand,
systemic effectsn other tissues would not be so obvious or easy to detect
without careful study.

OThe Great Fluoridation GambleO was founaledhe blind trust that
drinking water containing 1 ppm Ruoride could damage growing tooth cells
without harming any other tissues in a childOs developing body and without
causing any injury to adults after a lifetime of exposure.

A key question overhangirtgis discussioris the following: Did the U.S.

Public Health Servicein 1950 haveenoughinformation aboutthe safety
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of ingestingRuorideat levelsof 1 ppmin the waterto conbdently recom-
mendthat communities acroshe United States RBuoridatéheir water?in
this chapterwe examinethe evidenceof harm that wasavailableto dect
sionmakersprior to the approvabf Buoridation, includinghe research they
ignored.

This period essentially begins in 1931 with the discovery that Ruoride
causes mottling of tooth enamel (dental Buor&¥iand ends with the U.S.
PHS endorsement in 1950. The PHS endorsement was crucial: Not only did
it trigger further endorsements from most American dental, medical, and
public health associations, but it was also the starting point for the massive
support that the governments of the United States and a few other countries
have given to Buoridation ever since.

Enthusiasm vs. Caution
Onceit had beenassumedwith only amodicumof scientiPcevidencesee
chapter7) that RBuoridemight reducetooth decayye seeabattle developing
betweerthosewho wereenthusiasti¢o getwater3uoridation launched, such
asGerald Coxandthosewho were cautiouabout(1) the acceptabilityof
increasinghe incidenceof dental3uorosisand(2) the possibilitythat other
conditionsmight betriggeredbyingestinglRuoride We examindahe evidence
for the latterand how eventuallyloubtsaboutsafety wersubmerged.

In the history of the rhetorical support given to Buoridation we see several
transitions:

¥ Fluoride is bad for teeth becomes Ruoride is good for teeth (at low
levels).

¥ Fluoride is bad for bones becomes Ruoride is good for bones (at low
levels).

¥ Fluoride is a toxic substance becomes Ruoride is a nutrient.

These transitions, all made in the interest of promoting Ruoridation, presage
similar transitions we examine in later chapters.

A Short Chronology

The chronology of events leading up to the crucial year of 1950 can take
on very different complexions depending oneOs perspective, whether it
be dental, medical, or industride have tried to distinguish these various
perspectives by providing a chronology using three different typefdees.
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show the dental events in normal tyfiee medical in boldandthe industrial
in italics

1800sD19566rom the late nineteenth century on, there arelansoyts
pertaining to emissions near phosphate fertiliiceapthaluminum and other
metal smelters. From about 1930, the cause o$imspetied to be Buoride.

1902D1931NMottling of tooth enamel is observed and studied.

1916NClassic studpn dental mottling is conducted by Black and McK&y.

1920sD1950sNDoctors are using sodium Ruoride to lower thyroid activ-
ity in patients with hyperthyroidism.

1928NMcKay observes that tooth decay appears to be less prevalent in
communities with dental mottlingt

1930NWhile studying industrial Ruoride pollution in Europe, Cristiani
suggests that Ruoride makes bones more brittle and reports marked
lesions in the thyroids of guingaigs dying from chronic Ruorine intoxi-
cation.2 13

1931NThree separate research teams identify Ruoride in drinking water as
the cause of dental mottling, which is renamed dental RBudf8is.

1931NAlcoa scientists privately conbrm dental Ruorosis cases near AlcoaOs alumi-
num smelter in Massena, New York, where the Buoride levels in drinking water
are very low.

1932NH. Trendley Dean of the U.S. PHS begins his studisthe inci-
dence of dental Buorosis in the United States and also classibes its vari-
ous levels of severity. Dean publishes his prst papdental Ruorosis in
193318

1932NMoeller and Gudjonsson report damage to bone caused by Buo-
ride in Denmark®

1933NDeEds (U.S. Department of Agriculture) reviews RuorideOs
toxicity.?°

1933NFrank McClure publishes OA Review of Fluorine and lIts
Physiological Effects.®

1937NRoholm publishes his famous treatisEluorine IntoxicationHe
bases his massive work on studies of animals and workers from the cryo-
lite industry.??

1937NShortt et al. publish the brst study on skeletal Buorosis in Indfa.

1938NDean reviews RoholmOs stuidy.

1939NSteyn brst reports an association between high Ruoride levels and
goiter in South Africa?®
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1939NGerald Cox, an industry-bPnanced researcher, brst recommends Ruorida-
tion of the watéf.

1940NGreenwood publishes a review, OFluoride Intoxicatiof.O

1940NPandit et al. discover skeletal Buorosis cases at levels as low as 1D3
ppm F in drinking water and bnd that poor nutrition exacerbates the
problem 28

1942NDean et al. publish their famous two-part, twenty-one-city study
claiming to demonstrate an inverse relationship between levels of Buoride
in the water and tooth decay. DeanOs hypothesis: 1 ppm RBuoride lowers
tooth decay without causing dental Ruorosis in its mildest form in more
than 10 percent of childrefy.*

1944NMcClure claims that boys and young adult men exposed to Ruo-
ride up to 5.2 ppm in water show no increased bone fractures, no differ-
ence in height or weight, and no indication of renal injufy32

1945NMcClure claims that all Ruoride ingested up to 4D5 npgr day
is excreted in the urine, that none is retained in the benand that
only higher levels of Buoride ingestion would lead tocaenulation in
bones3?

1945NTen- to Pfteen-year trials of artibcial Ruoridation begin.

1948NIn Donora, Pennsylvania, during a three-day air inversion, pollution
from local factories in a valley kills over twenty people and makes many others
sick. Scientibc evidence points to RBuoride as the culprit, but the U.S. Public
Health Service denies this.

1949NThe Sugar Research Foundation (representing 130 sugar interests)
declares that it needs to Pnd a way to reduce dental caries without reducing sugar
consumptiofi.lt funds researchers at universities, most notably Dr. Frederick
Stare at Harvard, to investigate Ruoridation, as well as sugarOs role in nutrition
(see chapter 26).

1950NCox and Hodge publish an article stating, OThere is no other
known toxic effect of drinking water containing 1 ppm RBuorine than the
Overy mild® mottling of the teeth.O

1950NThe U.S. PublicHealth Serviceendorse8uoridationThe American
Dental Associatiorandotherprofessional organizations quickly follswit.

The Events in More Detail

We now review this history with the object of examining how much the
promoters knew or suspected about RuorideOs other health effects in addition
to dental Ruorosis (see chapter 11 for more about dental Ruorosis).
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1931: Dental Research Begins at PHS
The history of dental research within the U.S. Public Health Service started
in 1931, when one dental ofpcer, Henry Trendley Dean, DDS, was detailed
to the Division of Pathology and Bacteriology with the (preliminary) assign-
ment of investigating the occurrence of dental Ruorosis throughout the United
States” The condition had just been ascribed to Ruoride by several groups of
researchergb4

It was to be expected that mottling and staining of the teeth would not
be the only toxic effect of Ruoride, though this was apparently the only one
within the scope of dentistry. After the examination, in February 1932, of a
group of children in Minonk, lllinois (where naturally occurring Buoride in
the public water system was 2.8 ppm), Dean wrote in his report to the surgeon
general:

Following the Minonk examination, a new phase of this ques-
tion seems ripe for further study. Is mottled enamel merely an oral
manifestation of a general toxicity, or something similar? The hair

of some of these mottled enamel cases is unusually coarse, almost
like horse hair. Finger nails are apparently not normal. Two of
the three local physicians state that there is apparently an unusu-
ally large amount of skin disorders among those using the city
water supply. Future surveys will attempt to obtain this additional
dermatological data in order to determine whether it correlates
with the mottled enamet

There was no follow-up, however.

Texas Observations Begin
According to Deanin 1934 a pediatrician (Lemmon) from Amarillo, Texas,
reported Odefective development of the long bones in babies whose diet
includes water with Buorides in toxic amount . . . Some of these babies have
more tendency to bowing of the legs, even in the face of constant anti-rachitic
therapy, thus supporting the theory that the toxic Buorides interfere with bone
and dental metabolisni?0

In 1936, Dean made two references to the possibility that Buoride might
damage the skeleton. In one paper, after discussing the period when children
were vulnerable to Buoride®s damage to the enamel, he cited Boissevain and
Drea (1933 and stated, OThere is some indication that the skeletal system
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might likewise be affected; if this is true, it would be necessary to extend the
time range [of the study] to include adulté.Dean also acknowledged that
Ruoride might make bones more fragile. He gave the following citation to
CristianiOs worCristiani working with guinea pigs found that the fragility
of the bones was increased about 20 per cent in the Buorized arifrifals.O

In 1936, even though the PHS felt a need to conduct a Ochronic disease
surveyOQ in several Texas cities, no mention of bone was made in a memo Dean
sent to the assistant surgeon gen€ral.

FluorideOs Toxic Effects
A number of studies and reviews of RuorideOs toxic effects were published
between 1930 and 1940. These included reviews by Floyd DeEds (1933,
1936)78 4° Frank McClure (1933¥° andD. A. Greenwood (1940% DeEds
worked for the U.S. Department of Agriculture, which appeared to be far
more concerned about the ramibcations of Ruoride pollution than the U.S.
Public Health Service. In addition to DeEdsOs work, reports appeared
RuorideOs impamh non-dental tissues, including stud@sthe bone®?%In
1939, George Abbott published a short communication describing BuorideOs
impacton blood structuré? Several animal studies were published in Europe,
as well as by Phillips et al. in the United StatesRuorideOs possible inter-
action with the thyroid and parathyroid gland®:’There were also numer-
ous reports from around the world that doctors were using Ruorides to lower
thyroid function in patients with hyperthyroidisff™

In 1939, Steyn published the Prst in a series of studies from South Africa in
which he reported the incidence of goiter, an enlargement of the thyroid gland
that leads to a gross swelling of the neck and is normally associated with a
debciency of iodine. However, Steyn found goiter occurring in areas that were
not debcient in iodine but had high levels of RBuoride in the Wé&&m 1940,
Wilson and DeEds reported dental Buorosis in rats as a result of a synergistic
action of Buoride and thyroid hormongs.

DeanOs Review of Roholm

In a very short review of RoholmOs treatise in 1938, Dean was highly respect-
ful but drew no major conclusions about any risks that might be anticipated
from people drinking RBuoridated water, basad either the osteosclerosis
(bone hardening) observed in cryolite workers or the osteomalacia-like disease
(bone-softening disease) observed in animals grazing near certain factories in
Europe. In his bnal remarks he merely indicated that the doses that caused
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skeletal Buorosis appeared to be higher than those that caused dental Ruoro-
sis’Soit is clear that Dean, as early as 1938, was well aware of serious side
effects of Buoride, even though he may have contented himself with the idea
that they were occurring at higher doses than those causing dental Ruorosis in
the communities he was studying.

Hodges et al. 1941
Inspired by reports by Roholm and others, and considering that Ruoride
contamination of food was increasing in this period, Paul C. Hodges and
colleagues at the University of Chicago examined people in Kempton, lllinois,
where the water contained 1.2D3 ppm Buoride, and Bureau, lllinois, where the
water contained 2.5 ppm Ruoridéney found noradiologically demonstrable
sclerosis of the skeleton but suggested that they continue the search for skel-
etal sclerosis in American communities where the Buoride content of drinking
water exceeded 3 ppfhHodges should not be confused with Harold Hodge,
who was to play a very important role in the promotion and defense of the
safety of Ruoridation (see OCox and Hodge 19500 below).

In April 1944, during a meeting of the Technical Advisory Committee for
the Newburgh (New York) Fluoridation Study, Dean questioned the validity
of the results of the lllinois study because there was no statement as to how
long the corresponding water supplies had been in use. There could have been
several changes in the water supplies for the study areas, he said, and, further,
Owe really do not know what the exposure was previous to 20 years ago.O Dean
was of the opinion Othat it was necessary to begin with a water supply of a
specibPed number of years of continuous use, such as 30, 40 or 50 years, with-
out any physical changes in the communal water supply involving the install-
ment of new wells or the abandonment of old orfés.O

Editorial in JAMA (1943)
On September 18, 1943, an editorial, OChronic Fluorine Intoxication,O
appeared in thdournal of the American Medical Assadiatiated, OF luorides
are general protoplasmic poisons, probably because of their capacity to modify
the metabolism of cells by changing the permeability of the cell membrane
and by inhibiting certain enzyme systems.O

Most important, the editorial reviewed or referenced some of the key stud-
ieson RuorideOs effemh bone and drew special attention to the bnding of
Pandit et al® who showed that RuorideOs impantBone are made worse by
a poor diet, particularly when it is low in vitamin C. Among the symptoms of
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chronic intoxication by Ruoride listed BAMAwere Oloss of weight, impair-
ment of growth in young persons, loss of appetite, anemia and cachexia [wast-
ing and weaknessf?O

Texas Communities

At the April 1944 meeting of the Technical Advisory Committee for the
Newburgh Fluoridation Study, Dean gave details of still unpublished recent
Pndings from examinations made by the PHS in 1943 at Bartlett and
Cameron, Texas, and Britton, South Dakota. Bartlett had 8 ppm RBuoride in its
water supply; Cameron, 0.4 ppm; and Britton, about 7 ppm. Dean explained
to the committee the following:

At 8.0 ppm F some bony changes were found although they did
not result in functional impairment. These changes start in the
lumbar region and the pelvis. Increased density was found in 13 of
the 111 persons with over 20 yearsO exposure that were found by
house to house enumeration in a population of 1700 to 1860.
changes were found in the controls who were using a water supply
with 0.4 ppmF. In those persons who had osteosclerosis hemo-
globin values averaged 2 grams less per person than in those with
no evidence of osteosclerosis. It appeared that if Buorine affects
the hemoglobin it does so indirectly by producing accretional bony
changes which encroaoh the bone marrow cavity rather than by
direct toxic effect of the hemoglobin producing system.

No evidence of impaired hearing was reported.

There were indications of increased incidence of cataract among
those 50 years of age or older in the Buoride areas . . .

Another change was noted in the nails. From 10920 percent
of the younger individuals examined had a rather unusual type
of nail structure, the most characteristic aspect being transverse
white blotches often completely across the nail, usually symmetri-
cal, andon all the nails, there very frequently being from three to
Pve of these per nail. The incidence of these Pnally decreased with
age, the oldest patient being 57. In the control area with 139 high
school students examined, none showed transverse strftions.

The 1943 U.S. PHS Pbndings referred to above hatbeen published. Parts
appeared in the famous Bartlett-Cameron study reports that came out in
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1954,1955, and 1957%but none of those bndings were published before
the PHS endorsed Ruoridation in 1950.

DeanOs repoof theseearly Bartlett-Camerotpndingsat the April 1944
meetingnearlyendedthe Newburgh Ruoridation OdemonstrationO even before
it wasbegun,asDean Ocouldhot agreethat the proposed prograroould be
considered a perfectly safe procedure fropulaic health point of view.&
Thereis ahint, howeverthat hewasraisingtheseconcernso delaythe begin
ning of the Newburgh-Kingstonstudy so that Ohis&udyin Grand Rapids
wouldbetheprst3uoridation trial This ideawasarticulated many yedederby
David BernardAst, dentaldirectorof the New York StatéHealth Department,
who alludedto DeanOsehaviorat that 1944 meetingasfollows: OTerritorial
prerogativehasalwaysexistedand continuesto existnot only in the animal
kingdom,but in the areaf scientiPaesearclaswell. |t is the kind of hide-
and-seelplay which frequently goes among researgbeoplewho havean
overridingurgeto beon recordasthe brstto discoveor the brstto publish.&

Despite DeanOs apparent opposition, members of the Newburgh Fluoridation
Study group argued in support of the Newburgh-Kingston experiment.
Minutes of this meeting indicate that Edward Rogers, assistant commissioner
of the Medical Administration, said,

The proposed demonstration has had much publicity. The cities
of Newburgh and Kingston are ready to give enthusiastic coop-
eration. The setup and authorizations are complete but to date
no RBuorine has been added. The project can be dropped with
no more serious result than embarrassment to the Department.
However, committees are getting ready to do this sort of thing
and it is much better that it be done under controlled conditions.
Cumulative effects, if any, will not appear for a number of years.
If Dr. DeanOs studies produce evidence that the cumulative effects
may be serious the demonstration can be discontinued. In the past
the efbcacy of new public health procedures has been difbcult to
measure because control periods were not set up clearly enough.
With the exception of cataract the untoward effects presented here
by Dr. Dean can be offset against the advantages which it is hoped
will be obtained?

Dr. Rogers also pointed out that further studies might not supply the data
necessary to show whether or not there might be any untoward é&ffects.
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Others at the meeting concurred that the trial shogtdaheadNo one
mentioned the fact that this ten-year trial would not be giving any informa-
tion on lifelong exposure to Buorid&éThe meeting was chaired by Harold
Hodge, the chief toxicologist of the Manhattan Project.

Editorial in JADA (1944)

Clearly, some of the information about BuorideOs side effects was reaching the
editors of theJournal of the American Dental Association (JWWDAL944
editorial describing the history of reseaorhdental Ruorosis and indicating

that Buoride might lower dental caries rates, the editors stated,

UHE%&' () $*(+,- &11$$$<;

While thesedata[studieson the Ruoridebcaries relationship] are
certainly speculatively attractageadingo possiblenasgreatment

of cariespur knowledgef the subjectertainlydoesnot warrantthe
introductionof Buorinein communitywatersuppliegenerally.

Sodium Ruoride is a highly toxic substance, and while its appli-
cation in safe concentrations, and under strict control by compe-
tent personnel, may prove to be useful therapeutically, under other
circumstances it may be debnitely harmful.

To be effective, Buoride must be ingested into the system during
the years of tooth development, and we do not yet know enough
about the chemistry involved to anticipate what other conditions
may be produced in the structure of the bone and other tissues of
the body generally.

We do know that the use of drinking water containing as little as
1.2 to 3.0 parts per million Buorine will cause such developmental
disturbances in bones as osteosclerosis, spondylosis and osteopo-
rosis, as well as goiter, and we cannot afford to run the risk of
producing such serious disturbances in applying what is at present
a doubtful procedure intended to prevent development of dental
disbPgurements among children.

With regard to the safety margin in the Buoride content of drink-
ing water, the reported amount of Buorine in the water cannot be
taken as the criterion for the amount taken in the system, as in
an intensely hot climate much larger quantities of water would
be imbibed and hence a much larger quantity of uorine would
be taken into the body. Another feature of the complex problem
that demands consideration, in attempting to take advantage of
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the therapeutic value of Buorine, is the quantity absorbed by the
system at various age periods of life . ..

Because of our anxiety to Pnd some therapeutic procedure that
will promote mass prevention of caries, the seeming potentialities
of Buoride appear speculatively attractive, but, in the light of our
present knowledge of the chemistry of the subject, the potentiali-
ties for harm outweigh those for go#d.

These comments were made just a few months before the prst trials of Buori-
dation were to begin.

A few weeks after th@ADA editorial,on October30, 1944, David Ast
acknowledgednh a papehe gaveat the meetingof the New York Institute
of Clinical Oral Pathology that there were unresolved heglitastions about
the additionof Buorideto the public water system whee asked, OAre there
any cumulative effectsNbenebcalotherwisepn tissues and organs other
than the teethNof long continued ingestiasf such small concentratioas
1.0 part per millionof Buorinein water? Again, theris much presumptive
evidence that there ar® such effects: but, until thas demonstrated, the
procedure outlineth this paper musbe regardedisaninvestigation®

Reassuring the New York Health Commissioner

A letter from DeanOs boss, RdlaDyer, directorof the National Institutes

of Health, reached the destf New York StateOs health commissioner,
Edward S. Godfrey,in November 1944 In an attemptto downplay the
unpublished Bartlett-Cameron bndings, this letter refetoessbme Oselective
serviceO data acquiiedhe meantime by biochemist Frank James McClure
(see the following section), who claimad equilibrium between the uo-
ride contentof water and Ruoride excretion the urine. Furthermorein
Colorado Springs, where the water supply contains ab&uppm Ruoride
naturally, threeof bve physicians interviewed by Dean wafréhe opin-

ion that there was nothing unusual respecto the prevalencef cataracts.
Evidently, DyerOs letter did not wholly clarify sofitbe issues raised earlier.

McClureOs 1944 and 1945 Papers

In 1944, Frank McClure published a paper the relationof Buoride levels
in waterto the height, weight, and bone-fracture experieaté,458 high
school boys and 2,529 young men taking a physical exaonidaring army
recruitment.He concluded that Othere wasrelationof fracture experience
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to RBuoride exposure. The average height and body weigall the boys
compared favorably with other height-weight data and aedegtandards.
The height-weight data were not relatemRuoride exposurééo

In 1955, Dr. Fred Exner, in a report prepared for the City of New York,
pointed out several problems with the McClure and Kinser study:

The data for about one-fourth of the subjects were copied from
army records which had nothing to do with either bone fragil-
ity or Buorides. The other subjects were asked by McClure where
they lived and how many broken bones they had Mhdt was

the examination . . . In some cases he measured the height and
weight himself. In other cases, they measured each other . . . He
took urine samples which he pooled . . . Two of Rueriddocali-

ties had only 0.2 ppm of Buoride in the water; while one of the
non-Ruoridelaces had 1.8 ppm . .. McClure, in his introduction,
observes that sometimes RBuorine makes bones fragile, and some-
times it makes them stronger. This would invalidate his statistical
study in advanc¥.[emphasis added]

In 1945,0n the basis of a study of bve young men aged nineteen to twenty-
four, Frank McClure published an article stating that all the Ruoride ingested,
up to 4b5 mg per day, was excreted in the urine; none was retained in the
bones. Only higher levels of Buoride ingestion, he claimed, would lead to
accumulation in bones.

A subsequent study by Patricia Wallace-Durbin in 1@8#hg radioactively
labeled Ruoride showed that this was not correct (at least not irf°rats],
today most scientists accept that approximately 50 percent of ingested 3uoride
is excreted in the urine and most of the rest is stored in the'Badewever,
at the time, McClureOs erroneous bnding was very inBuential in diminishing
concerns about BuorideOs impadione.

Exner explained why he spent so much time critiquing McClureOs work:
OThere are quite reliable reports, over a period of more than 40 years and from
all over the world, of serious cumulative, chronic Ruoride poisoning, especially
of the teeth and skeletal structures. All these are lightly brushedaaside
basis of McClureOs work, as having no applicability where there is only one
part per million of Buoride in the watefO
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The AAAS Conference 1944
The American Association for the Advancement of Science (AAAS) held its
Prst conferencen Ruoride in Dallas in December 1941. Its second confer-
ence, at which McClure presented a summary of his 1944 article, was held
in Cleveland in September 1944. The proceedings, tiledtal Caries and
Fluoringe were published in 1946 which allowed McClure to update his
paper to include his 1945 bndinysMost of the other papers concerned only
dental effects, but several statements indicated that some of the other authors
were aware that not everything was known about the long-term health effects
of Buoridation. Thus the timing of the conference (1944) and the publication
(1946) is interesting because one came before the Ruoridation trials began and
the other came after.

In the foreword, for example, Kitchin and Moult@pined that the belief
that Ruoride might reduce tooth decay Odoes not imply that the cities and
villages in this country should precipitately begin to introduce Buoride into
water supplies. Science is too cautious and thorough-going for such actions.
But the evidence is now sufPcient to raise high hopes for the féttire.O

H. Trendley Dean, while noting that Othe question of low Ruoridation of
the domestic water supply for the control of caries appears sound,O provided a
note of caution when he said, OMuch investigative work, however, is necessary
before a recommendation can be given for its general application . . . specip-
cally planned, epidemiological studies should clearly demonstrate the safety of
low Ruoridation as it might relate to other aspects of the communityOs general
health. &5

Robert Weaver, in discussing studies conducted in the British Isles and
India, stated, Oln Somerset, Dagmar Wilson (1@&&mined a number of
children in two areas where the incidence of goiter was high, and found that
about 15 percent of the children had some degree of dental Buorosis. She
considers that Buorine may be one factor, though possibly only of subsid-
iary importance, in the causation of endemic goiter.O This should have been
another warning signal to look for changes in thyroid function in the upcom-
ing RBuoridation trialg%: 107

Weaver also discussed Marshall DayOs studies of Ruorosis #€ limdia.
Kasur, a village in the Punjab with nine water supplies, of which one had
a Buoride level of less than 1 ppm, bve had levels between 1 and 2 ppm,
and three contained 2.2, 4.2, and 6.2 ppm, respectively, Day reported that 96
percent of 203 children had dental Buorosis, according to Weagenmming
up DayOs work, Weaver says he found that Othe children of Kasur showed no
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signs of Buorosis other than the characteristic dental condition and, though
rheumatoid and other arthritic conditions have been observed in old people
in the endemic area, there was no convincing evidence that these conditions
had anything to do with Ruorosi&CThis not only should have been a warn-

ing signal to look for early signs of arthritic symptoms in naturally Ruoridated
areas, but also should have drawn further attention to the problems of looking
only at children, not at adults, in the upcoming Ruoridation trials.

Preliminary Report from Newburgh-Kingston Study

The Newburgh-Kingston Ruoridation experiment started in 1945 and was
closelytracked, as mentioned previously, by Harold Hodge of the Manhattan
Project!!* A preliminary report, presentegn October 25, 1949, before the
Dental Health Section of the American Public Health Association, Ofailed to
disclose any signibcant deviation in any of the factors stuéfiddo@ever,

only childrenNno adultsNwere examined in Newburgh and Kingston. The
preliminary report was not published until June 1950Nthat is, after the
Public Health Service had endorsed Ruoridatiorthe meantime, according

to McNeil, certain Buoridation Ozealots,O especially in Wisconsin, where the
state dental director, Frank Bull, was leading the charge, were making huge
efforts to install Ruoridation in as many cities in that state as po%sible.

Cox and Hodge 1950
Before we examine the important research paper published by Cox and Hodge
in 195014 et us remind ourselves who Cox and Hodge were. Gerald Judy
Coxwas a researcher at the Mellon Institute whose research in the 1930s
was funded by the Aluminum Company of America (Alcoa). According to
Bryson, it was AlcoaOs director of research who suggested to Cox that Ruoride
might make strong teeti® Cox soon reported that Ruoride gave rats cavity-
resistant teeth and in 1939 made the brst public proposal to add Ruoride to
public water supplies. Shortly after there were rumblings at the American
Water Works Association that the safe level of Ruoride in water should be
lowered to 0.1 ppm to protect against dental Ruorosis, Cox wrote, OThe pres-
ent trend toward complete removal of Buorine from water and food may need
some reversal’®

Harold Carpenter Hodge, from the University of Rochester, was the
chief toxicologist for the U.S. ArmyOs Manhattan Project. In her Bbek
Plutonium FilesEileen Welsome documentisat during that project Hodge
supervised experiments in which unsuspecting hospital patients were injected
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with uranium and plutonium!” After the war Hodge chaired the National
Research CouncilOs CommitteeToxicology and became the leading scien-
tibc promoter of water RBuoridation in the United StatésWNVe return to
HodgeOs important role in promoting Ruoridation in chapter 10.

In an article titled OThe Toxicitgf Fluoridesin Relation to Their Use
in Dentistry,0 which appear@dthe April 1950 issu@f The Journal of the
American Dental Associatidox and Hodgeeviewed somef the literature
on RuorideOs health effects amtheir eight-point summary concluded the
following: O3. Chronic, crippling Buorosis will never appea resultof
dental usesf Buorides . . 6. Thereis no other known toxic effedf drink-
ing water containing 1 ppm Buorine than the Overy mild@ingatt the
teeth.&°

In order to dismiss concerns about BuorideOs effamtse, Cox and Hodge
relied entirelyon the studies of McClure discussed previot#Iyo dismiss
the possibility that Buoride might interfere with thyroid function, they cited
only one study, by Evans and PhilligsCox and Hodge wrote, OEvans and
Phillips reviewed the evidence of Buorides as infBuencing the course of hyper-
thyroidism. They analyzed thyroids of forty thyroidectomy cases for Buorine
and iodine and compared the Pndings with the basal metabolic rates. They
concluded: OThe data obtained gave no debnite evidence that Ruorine in any
way played a part in human hyperthyroidism by its actiorthe thyroid
gland.&®

There are several problems with Cox and Hodge using this single citation
to dismiss concerns about this important issue:

1. The articleby Evans and Phillips they referenced was actuaily
article by Evans, Phillips, and Hart that appearéd the Journal
of Dairy Scienesd was titled OFluoride StorageCattle Bones,O
which seems a long way from the subject matter quogetiox and
Hodge. In addition, the quote citedby Cox and Hodge does not
appeatin that article. Cox and Hodge probably meant to reference
another articleoy Evans and Phillips titled OThe Fluorine Content
of the Thyroid Glandin Casesf Hyperthyroidism,&® which does
contain the quote.

2. While citing this single paper coauthored by Phillips, Cox and Hodge
ignored the series of experiments that this same author and his
coworkers performed with a number of animals (e.qg., rats and chicks),
in which Ruoride did show interactions with the thyréftP?”
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3. They failed to mention other animal studies indicating RuorideOs inter-
action with the thyroid and parathyroid glang®?*

4. Theyignored all the clinical evidence provided by doaigksgentina
and Germany who were using Ruoridegower thyroid functionin
patients with hyperthyroidism, cited previousliythis chaptef3+913

5. They ignored SteynOs work in South Africa, in which he reported cases
of goiter occurring in areas that were not debcient in iodine but had
high levels of Buoride in the waté.'4

6. They ignored the evidence from U.S. DepartmeiitAgriculture
scientists Wilson and DeEds, who reported dental Ruoinsiatsas
a resulof the synergistic actioof Ruoride and thyroid hormoné&.

Cox and Hodge thus used one paper from McClure to dismiss all concerns
about Buoride in bone and one paper from Evans et al. (with the wrong cita-
tion) to dismiss all concerns about Ruoride and the thyroid.

As far as the agenda of those promoting Ruoridation was concerned, this
Cox and Hodge articleame at a propitious timeNabout a month before the
PHS endorsed Ruoridation.

A Key Year in the History of Fluoridation

As far as the dental-medical perspective was concerned, 1950 was the key year
in the history of water Ruoridation in the United Statéée will step back

and summarize the forces at play.that time there was a clash between two
groups. On the one hand, now that the Ruoridation trials were under way and
the early results looked promising, dentists and dental researchers had moved
from the hope that ingesting Buoride would reduce tooth decay with minimal
side effects to a wild enthusiasm for a simple way of Pghting tooth decay with
no downside. On the other hand, a few skeptics were concerned that the rush
to Buoridate was premature and that not enough was known about its long-
term impacton other tissues.

On the side of the skeptics was a considerable amount of scientibc litera-
ture, particularly from Europe and from the U.S. Department of Agriculture,
that Ruoride posed problems to the bone and the thyroid. Some skeptics had
gone as far as to write editoriae the matter in the journals of both the
AMA %3 and the ADA#

Those who argued that Ruoridation was safeNsafe enough to warrant Ruo-
ridating any community in the United StatesNcountered the health concerns
with just bve studies:
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1. McClure®s 1944 study claiming no increased bone fractures, or changes
in weight or height, in young boys and army recruits from areas with
Buoridation levels as high as 5.2 pffm

2. McClureQs 1945 study claiming that no RBuoride below an input of 5

mg a day accumulated in the béfie

. A short review of health concerns in an article by Cox and Ht/dge

4. DeanOs reposh the unpublished 1943 bndings from the ongoing
studies in Bartlett (8 ppm) and Cameron (0.4 ppm), T&Ras

5. Preliminary unpublished Pndings from the Newburgh, New York, trial,
which had been in progress for only a few years (those preliminary
Pndings did not appear in pritit until after the PHS endorsement)

w

On that basis, without any of the trials completed, the Ruoridation enthusi-
asts won the day and the U.S. Public Health Service endorsed Ruoridation in
19502

Donald McNeilOs account of these events would lead the reader to believe
that this was merely a battle between cautious and overzealous dental research-
ers® Three other things occurred, however, that may have helped put pres-
sureon the PHS to endorse Buoridation.

The Donora Accident
In October 1948, in Donora, Pennsylvania, an air inversion in the valley
trapped the air pollution from a steel works and a zinc smelter for three days,
killing at least twenty people and making hundreds of others sick. The most
likely culprit, from a scientibc point of view, was [Buoride, but a report from
the PHS denied it. This raises a serious question: Why would the PHS rush
to aid the U.S. steel industign this matter? A full answer to this question
can be obtained by reading Chris BrysonOs thoroughly documentebhieook
Fluoride Deceptidit

Sufbcet to say herehat this incidentmust have caused great fear among
theindustries producing RBuoride emissions. Fofsll, Ruoride emissions were
producedin largequantitiesby many industriesn the United Statesgspe
ciallythe metalindustries. Secondyith postbWorld Wail expansiorthose
emissions werexpectedo rise considerably. Third, they lefuaiquetelltale
biomarkerin children(dentalB3uorosisthat wasvisibleto the nakedeye By
thistime it wasknownthat childrenliving nearaluminumsmeltersvere show-
ing signsof dentall3uorosis evewhentherewasdlittle or no naturally occurring
Buoridein their watersupply:>® Fourth,the Donoraincidentmadeit clearthat
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this pollutantcouldkill peopleTherecouldno longerbe any questiothat,in
addition to lawsuitsfrom farmers complainingf damageo their cropsand
cattle (relatively smaflettlements)there would be complaints frompeople
that their healthNand eventheir livesNhad beencompromisedy Ruoride
emissions downwindf thoseplants.That could haveled to far more costly
settlementsThen therewasthe even more costly thre#tiat workersin the
plantsthemselves (particularly workensthe aluminumsmelterpot rooms)
might suefor damageso their health.

Bryson suggests that it is these concerns about industrial liabilities that
drove the U.S. PHS to endorse Ruoridation. He carefully documents meet-
ings between industry, dental interests, and PHS representatives long before
the PHS endorsement. For example, he describes a meeting in April 1936
between Charles Kettering, vice president and director of research at General
Motors, a delegation from the American Dental Association, and Captain
C.T. Messner of the PH%* Bryson also documents the aggressive role that
Robert Kehoe, the director of the Kettering Laboratory, played in protecting
industries involved in Buoride use, and his close ties with ofpcials in the PHS,
matters we explore further in chapter10.

Big SugarOs InRuence
In 1949, in an issue dbugar Moleculthe scientibc director for the Sugar
Research Foundation (a lobby for about 130 sugar interests) was quoted as
saying that the purpose of the foundationOs research was Oto bPnd how tooth
decay may be controlled effectively without restriction of sugar irndke.O

There is no question that the sugar lobby had a huge interest in distracting
attention from sugar as a major contributing cause of tooth decay. Whether
the lobby had directinBuenceon the U.S. PHSOs decision we leave to others
to explore.

One thing we know is that the Sugar Research Foundation put a lot of
money into the work of Dr. Frederick Stare, chair of the Nutrition Department
at Harvard. From the 1940s through the early 1990s, Dr. Stare was one of
the most prominent spokespeople behalf of both sugar interesiadwater
Buoridation (see chapter 26).

Development of the Atomic Bomb

The development of the atomic bomb in the 1940s coincided with the devel-
opment of Buoridation. Production of the bomb required huge quantities of
Buoride to produce the uranium hexalBuoride used to separate the bssionable
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isotope of uranium from the nonpssionable isotope. As indicated above, the
chief toxicologist of the Manhattan Project was Harold Hodge. Not only was
Hodge involved in studies of BuorideOs toxicity for the Manhattan Project, he
was also chair of the committee set up to oversee the important Newburgh-
Kingston trial of Buoridation (1945D1955) and tracked the results of medical
examinations conducted in that trial.

Proponents of Buoridation like to make fun of those who suggest that there
might have been ulterior motives behind the rush to instigate Ruoridation
and often use the word Oconspiracy theoristO to conjure up the notion that
such people are simply exhibiting paranoia. However, BrysonOs suggestion
that industrial and government scientists conspired to put Buoride into the
drinking waterN(1) to collect low-dose data to be used to combat poten-
tial lawsuits brought by farmers and workenghe atomic bomb production
line, and (2) to change the image of RBuoride from a nasty air pollutant to
something so harmless that children could drink itNpales beside the known
fact that Hodge and his fellow Manhattan Project researchers, working for
the U.S. government, actually did conspire to expose patients to injections of
plutonium without their knowledge or permissi&.>°

The U.S. PHS Endorsement of Fluoridation
The June 1950 issue of tdeurnal of the American Dental Associe®m
special issue devoted to the progress of dentistry in Othis Prst half century.O
Under OAdvances in Research,O the epidemiological studies of Henry Trendley
Dean were singled out as work that Oepidemiologists all over the country know
and are proud of®However, those studies were still missing the crowning
Pnale.

That crowning Pnale cami@ the same montlof June, butit did not
arrive with much fanfare outside the dental community. Thegeeno press
conferences)o press releases, any media coverage. The announcenaoént
the U.S. PHS endorsemenf Buoridation was printedsa small itemin the
ADA newsletterof Junel, 1950. The following statement appeared, refer-
ring to a reportof OtodayO by Assistant Surgeon General BruEersyth:
OAs a resutif new evidence from its Grand Rapids project, where commu-
nity water has been RBuoridated since January 25, 194 uthiec Health
Service, Dr. Forsyth said, has now altered its basicyp@garding Ruorida-
tion to read: OUsing scientibc methods and procedures, comsdedigng
to Buoridate their communal water supplies shdaddtrongly encouraged
to do s0.5O
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A few days later the state and territorial dental directors also endorsed water
Ruoridation. They did this at their annual meeting in Washington, D.C., June
7D9, 1950.

On the last day ofhis meeting, the PHS released a renewed statement of
its positionon Buoridation, which was published in theurnal of the American
Dental Associatié# The American Dental Association and the American
Association of Public Health Dentists followed suit at their respective annual
meetings a few months laté.

In this grand Pnale for dentistry in public health one can bnd few, if any,
words of doubt about possible dangers of RBuoridathry. qualms were
forgotten once the U.S. Public Health Service took the ultimate gamble and
recommended Ruoridation for the whole countryNor at least any community
that wanted itWe shall see in the next chapter that there was to be no turning
back from that position. The die had been cast for the next sixty years.

Summary

As a result of studiesn dental mottling, now called dental Ruorosis, in the
early part of the twentieth century, researchers in 1931 found that the cause of
the condition was naturally occurring Buoride in the drinking water. From the
outset it was established that this was a systemic affeatebne the Great
Fluoridation Gamble as the notion that Buoride could cause that condition
without having any other systemic effectthe body.

Whatever the reasons led the U.S. PHS to endorse Ruoridation in 1950,
researchers did not have solid evidence to demonstrate either the short-term
or the long-term safety of this practice. Not only was safety not demonstrated
in anything approaching a comprehensive and scientibc study, but also a large
number of studies implicating RuorideOs impadboth the bones and the
thyroid gland were ignored or downplayed.

It remainsanopenquestiorwhetherthis wassimply a casef zealouslentists
winning out over more cautioysublic healthofpcialsasMcNeil suggestor
there weresugaior otherindustrialor nuclear interestst playasothercommen-
tatorshavesuggestedither way,the PHS decisionwasa serious blowio the
notionthat publichealthpoliciesshouldbebasedn the verybestsciencavait
ableandcontradictedhe Hippocratic admonition OFirsio no harm.O

We return to this matter in the next chapter, where we discuss the next phase
of the Great Fluoridation Gamble, exploring the investigations of RuorideOs
impact on health that took place or were publishafter the all-important
PHS endorsement.
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The Great Fluoridation Gamble, 1950D

Coauthored by Peter Meiers

As we explained in chapter 9, the Great Fluoridation Gamble was the blind
trust that drinking water containing 1 ppm Ruoride could damage growing
tooth cells without damaging any other tissue in a childOs developing body
or causing any damage to adults after a lifetime of exposure to uncontrolled
doses. The gamble began tentatively in 1945 with the Ruoridation trials and
continued with a vengeance in 1950 when the U.S. Public Health Service
(PHS) endorsed Buoridation with no trials completed and no comprehensive
health studies publishetlVe now examine how the gamble has continued
right up to the present day.

PHS Gamble Cemented into Place

The crucial PHS endorsement of the Ruoridation of public water systems
on June 1, 1950, was swiftly followed by endorsements from many other
distinguished authorities and professional bodies, including the American
Association of Public Health Dentists (October 29, 1950), the American
Dental Association (ADA; October 30BNovember 2, 1950), the American
Public Health Association (APHA; November 1950), and state and territorial
health ofpcers (November 1950).

According to Exner and Waldbott,most of those endorsements were
orchestrated by a few individuals who held leading positions in sevéral of
organizations. None of the endorsements came with a scientibc review to
justify them. They simply represented a follow-the-leader approach to public
health and dentistry. What is surprising about the activities of the key players
we examine in this chapter was their expresset@intyin the absolute safety
of this measure

Prior to 1950, at least lip service was paid to the need to investigate the side
effects and possible dangers of drinking Ruoridated water. After 1950 even
the lip service seems to have evaporated. Very quickly investigation changed
to promotion.

Thus, this chapter is more about political science than physical séiéace.
start with Dr. Frank Bull, a Buoridation zealot, and toward the end we discuss
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the role of Edward Bernays, the father of both public relations and propa-
ganda in the United States.

Frank Bull and the 1951 D.C. Conference

The transcript of the remarkably candid Conference of State Dental Directors
in Washington, D.C., in 1951 (whose participants apparently did not know
that a transcript was being made, or suspect that the document would eventu-
ally passnto public hands) clearly shows a preoccupation with the promo-
tion of the RBuoridation program rather than a discussion of dealing with any
doubts about its safety or effectiveness. The following excerpts give an idea of
just how candid the comments of Dr. Frank Bull, the Wisconsin state dental
director, were.

In response to his own question, OWhy should we do a pre-Ruoridation
survey?O Dr. Bull replied, Ols it to bnd out if Ruoridation workd®dNmave
already told the public that it works, we caygbackon that.®

Amonga few dos and donQts, Bull tells the U.S. state dental directors, ODonOt
use the word QartibcialO . . . and certainly donOt use the word Oexgerimental.00

On toxicity, Bull says, OThe question of toxicity . . . Lay off it altogether. Just
pass it over, OWe know there is absolutely no effect other than reducing tooth
decay,O you say godn.®

On liability, Bull says, O Theaterdepartment will say, OWhsibur liability
in Buoridation?d Wele say OYou are gotodook badif they starsuingyou
because you ar®t doing it.O (Laughter). You pretty nearly h&veurn the
thing aroundlf theygetyou answering questiofts them,thenthey have you
onthe defensiveandyou ardike anysalesmaryou are sorof up againsit.®

John Knutson and the PHS, 1952

On January 17, 1952, John Knutson, cloiethe Dental Health Division for
the PHS, gave a presentatitm the North Shore District Dental Society
in Salem, Massachusetts, which was later repriasgdThe Case for Water
FluoridationOin the May 8, 1952, issueof the New England Journal of
Mediciné.

The rhetoric and argumentation used by Knutson give us a preview of the
formula that was to be used again and again over the next pfty-plus years. For
example, note his use of endorsements when he said, Olt is now more than
a year since the American Dental Association put its stamp of apmoval
water Buoridation as a mass method of reducing the incidence of tooth decay
...0and:
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Similar endorsements have come from all the other national
groups concerned with promoting dental healthNthe American
Public Health Association, the American Association of Public
Health Dentists, the American Medical Association, the U.S.
Public Health Service and many others. These highly reputable
organizations did not give their blessing lightly. They approved
Buoridation only after careful study by competent members and
consultants, experts with broad scientibc knowledge in every phase
of Buoride chemistry and toxicology.

This is utter nonsense. With the possible exception of the AMA, organi-
zations rushed to endorse Ruoridation within weeks or months of the PHS
endorsement in 1950Ve are not aware of any evidence that any of these
bodies reviewed the literature for themselves after the key endorsement by
the PHS.

Knutson complained that the Ruoridation program in Massachusetts was
Omoving ahead with the speed of the proverbial snailO and asked, OWhy [are]
we . . . quibbling, delaying, pigeon holingNin the face of exhaustive research
and overwhelming proof0

In chapter 9 we illustrate how little research had been dorsafety, and
what was done hardly constituted Ooverwhelming proof.O As far as benebts
were concerned, none of the trials had been completed in 1952 at the time
Knutson gave this presentation.

Knutson presented the following OfacisGhe matter: OAn inPnitesimal
guantity of Ruoride compound added to the water supply will reduce tooth
decay by as much as two-thirds . . . this protection will . . . carry over to future
generations of adults . . . save many millions of dollars in dental bills . . . does
not change the color, taste or odor of the water . . . will not harm any living
thing or interfere with any industrial process.O He continued by asserting that
behind these facts Olies a mass of proof bageshrs of painstaking scientibc
researchNbecause Ruoridation is no magic formula concocted ovefrlight.O
chapter 9 we saw that most of these claims were simply not scientibcally based.

Referring to the Ruoridation trials still in progress, Knutson veemio say;,

OThe purpose of these studies was not to determine whether or not 1.0 ppm
of Buoride in water is a safe amoue already knew that, simply because
millions of Americans have been drinking water containing this amount of
natural Ruoride all their lives without ill effeét.O

Acknowledging that RBuoride was toxic in excessive amounts, Knutson

IHSY6& OB (+,- &1I$SS=1 123204$$$0560$%8



90 the great Buoridation gamble

introduced a calculation that he attributed to McClure: OYou would have to
drink over 400 gallons of water containing 1.0 ppm at one sitting to receive
a toxic dose. Such a large drink of water might kill you, of course, but water
alone would do the job without any help from Ruoritgle.O

What Knutson and McClure were doingNand many promoters have done
sinceNwas obfuscating the crucial difference between an acute lethal dose
and a chronic toxic dose. Knutson also cited a 1951 report from an ad hoc
committee of the National Research Council repas stating, OThe margin
between the optimal quantity of Buoride in drinking water which is required
for maximal benebt in tooth development, and the amount which produces
undesirable physiological effects is sufbciently wide to cause no céhcern.O
But in 1951 there was little scienoa which to base such a conbdent state-
ment. In the Great Fluoridation Gamble, Dr. Knutson, as chief dental ofpcer
of the PHS, perhaps qualibes as gambler-in-chief.

Nicholas Leone and Bartlett-Cameron, 1954

The brst formal U.S. health studyNthe famous Bartlett-Cameron studyNdid

not appear until two years after KnutsonOs comments above and four years
after the PHS had endorsed Ruoridation. This was perhaps the ultimate
example of Olocking the barn door after the horse escapedO and, to continue
our farmyard metaphors, represented a fairly clear case of the fox guarding the
chicken coop.

The name most associated with the Bartlett-Cameron study is that of
Nicholas Leone, MD, the director of medical research at the NIDR. However,
LeoneOs name was antthe study when it was brst cited by the Committee
on Dental Health of the National Research CouncilOs Food and Nutrition
Board!* The committee cited the study as follows:

MB Shimkin, FA Arnold, JW Hawkins,HT Dean: Medical
aspects of Buorosis: a survey of 114 individuals using water with 8
parts per million Buoride and of 131 individuals using water with
0.4 parts per million Buoride. Am. Assoc. Advancement Sci. 1953
(in press).

However, when the study appeared in the 1954 AAAS symposium réport,
as well as in ublic Health Repgftsome of the key authors had changed.
DeanOs and HawkinsOs names had been dropped, and previously unlisted
Nicholas Leone appeared as the lead ault®s.puzzling how the authorship
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of this crucially important study could have changed within the space of one
year. Moreover, Leone seems to have takethis leading position with prac-
tically no background in the matter. From 1951 to 1953 he was working at the
National Microbiological Institute. He did not become the chief of medical
investigations at the NIDR until March 1, 1953He really did not have a lot

of time to workon this study. The repomvithout his name onvtas in press in
November 1953, and the repavith his name onaippeared in October 1954.

Bartlett-Cameron Study Details

For a study that was destined to become the core of the argument for Ruorida-
tionOs safety, the Bartlett-Cameron study was remarkably small and limited.
According to Leone et al., the study began in 1943 when a team from the
PHS examined 116 residents in Bartlett (where the water contained 8 ppm
Ruoride) and 121 residents in Cameron (where the water contained 0.4 ppm
Buoride), both in Texas. The participants were all white and ranged in age
from Pfteen to sixty-eight. The basic requirement for inclusion in the study
was having bfteen years or more of continuous residence prior té#1943.

The 1953 investigationNby an entirely different teamNinvolved tracing as
many members of the group studied in 1943 as possible. According to Leone
et al., 71 percent of the 237 participants still resided in Bartlett or Cameron in
1953.Eight percent of the participants had died, and the forty-seven who had
moved were traced; thirty-seven of those were reexamined in 1953, and the
other ten were interviewed by telephone or mail and their ten-year medical
histories obtaineé’.

Each participant received a physical examinatidopd and urine tests,
and X-rays. Leoneet al. tabulatedthe abnormalitiesn various characteristics
observedh BartlettandCameronin 1943and1953,includingdental3uorosis,
arthritic changeshlood pressure, bone changes (densitgrsetrabeculation,
hypertrophy,spurs,osteoporosis), cataracis lens opacity, thyroid function,
cardiovascular system function, hearing (decreasigg) gcumorsor cysts, frac-
tures, urinary tract calcuéindgallstonesTheir overall conclusiowasthat Ono
signibcant differences betwetie Pndingsin the two towns were observed,
excepfor a slightlyhigherrateof cardiovascular abnormalitiasCamerorf0.4
ppmF] anda marked predominanoédentalRuorosisn Bartlett[8 ppmF].G°

That conclusion contradicted the conclusion from the earlier NRC report
(1953) of the same study, which stat®dgreater incidence in the high Ruo-
ride group of a certain brittleness and blotching of the Pngernails, of hyper-
trophic changes in the spine and pelvis, and of lenticular opacities of the eye
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requires further epidemiologic investigatidhXDe we seeing here the begin-
ning of the PHS spin placeon negative Pndings, which has been a hallmark
of Buoridation promotion to this day?

The Bartlett-Cameron Study Critiqued
If we forget for the moment that the Bartlett-Cameron study was carried
out by an agency that had already declared its support for the policy it was
investigating, to a casual observer in 1954 the study must have looked fairly
convincing, except for the glaringly obvious fact of having so few people in the
study group. However, the study had many other weaknesses, and one of the
prst to spot them was Dr. Frederick Exner in 1957.

Some of ExnerQOs criticisms of the report were:

¥ Both citieshad RBuoridein their water, Bartletat 8 ppmand Cameronat
0.4ppm.Both were locateth Texas, wherelat of wateris drunk because
of the veryhot weather. ThereQ.4 ppm s not a low concentratior(In
fact,it is overhalfthe levelNO.7 ppmNrecommendetly the CDC today
for communitiesin hot climates.)So it wasvery unfortunatehat the
studydid not include agenuinecontrol communitywith little Buoride
in its water. Moreovetthe 8 ppm bgurdor Bartlett maynot havebeen
accurateT he TexasHealth Departmentistedthe valueas6.6 ppm?2?

¥ Although all subjects had lived in their respective communities at least
pfteen years, only eleven (14.5 percent) of those studied in Bartlett had
been born there, or had lived there during the period of tooth and bone
development. Consequently, the statem#rdt 11 or 12 percent of
those studied in Bartlett showed evidence of osteosclerosis was mislead-
ing; actually, at least 82 percent of those exposed to Bartlett water during
the bone-forming period showed evidence of osteosclétosis.

¥ The actual data published were insufbcient to allow any independent
evaluation. For example, two enzymes important for bone development,
called acid phosphatase and alkaline phosphatase, with which Ruoride
was known to interfere, were tested for Owhen indictadith no
information about what théndicationsvere, how many people were so
tested, or what was found, the reader was told merely that Owhen the
data are reviewed critically, it is clear that the medical characteristics of
the two groups, with the exception of dental Buorosis, do not differ more
than would be expected of two comparable towns with or without an
excess of Buoride in the water supfyid@ trouble with that washat
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therewere no data to review. Instead of recording what was found, the
authors simply scored how many people were classibed as abnormal in
various respects in the two communities. Neither quantitative nor quali-
tative criteria of normality wergiven; and there was no possible basis
for correlating actual bndings with probable Buoride intake or other
pertinent factors such as duration of intake or age of expsure.

¥ Both in 1943 and in 1953, OsignibcantlyO more abnormalities of the
neutrophilicwhite cells were reported at Bartlett than at Cameron. The
Pgures given indicated that the differences were in morphology rather
than in relative number. Yet for unstateglasons the authors down-
played the observation, simply claiming that Owhen viewed in the light
of clinical experience, this Pnding does not suggest an association with
Ruoride intakeD

To ExnerQs criticisms we would add some of our own. Although the authors
looked at thyroid function, they did not give any meaningful details of how
thyroid function was assessed. As we document in chapter 9, a lot of infor-
mation about BuorideOs possible interaction with the thyroid was published
between the late 1920s and the 1950s. This included animal studies, case stud-
ies of doctors treating hyperthyroid patients with sodium Buoride, and cases of
Buoride-induced goiter in communities with an adequate iodine intd.
is mostunfortunate that the examiners were not more meticulous in recording
their bndingson the thyroid.

We alsonotethatthe examinersecorded Oarthritic chandpe@did not give
anydetails.There are different formef arthritis. It would havebeenmore
helpful if we had beentold how manypeoplecomplainedof backachend
achingjoints. This revealan attitude among promotersf Buoridationthat
hasbeenretained rightup to the presentime. Promoters havbeenforcedto
acknowledge througtine work of Kaj Roholn?® andresearcheiis India?®*
that excessive exposurel3uoride carleadto serious bone problemusilti-
matelyleadingto cripplingskeletal3uorosisin whichthe wholebackbonés
essentially frozeimto one curved blocRhe tendencyf promotersfor many
yearshasbeento takeseriously onlyhe latter stage®f this probleminstead
of the earliest manifestations, which aienilarto the symptomsof arthritis
(seechapterl?7).We now knowthat the brstindicationsof Buoride poison-
ing of the bonedo not showup on X-rays(seechaptersl3 and 17),sothe
emphasiplacedon X-raysin the Bartlett-Cameron studyyith no discussion
of any evidencef painsin the joints and boneswasmisplacedToday, it is
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well establishethat there are severdistinctstage®f skeletal3uorosis? but
evenin the 1950sresearchershouldhavebeenawareof moresubtleeffects
on the bonesandligamentsthan thosethat showedup on X-rayplates.

When exposingthe whole populationto a pharmacologically active
substancaet isthe earliest effectsneshouldbe concerne@bout.The subtle
shifts areof critical importancein whole-population exposurest a very
smallstudylike the Bartlett-Cameron study, evehe gross effects akfp-
cult to bnd, let alone moresubtlechangeslf researchers todauggested
that a populationof 180 million be exposedo a toxicsubstancdasedon
studiesdoneon approximately one hundred people, theyuld belaughed
out of court.

An important point was raised by Dr. George WaldbottTihe American
Fluoridation Experimenwhen he stated, OAnother reason why Ruorosis is
not recognized is that physicians, like other people, are inclined to accept as
normal the things seen frequently.O Referring to the Bartlett-Cameron study,
Waldbott explained, OX-rays were made of Bartlett residents, and read by a
competent radiologist at the Scott White Clinic in Texas. He called them
all normal. They were then sent to a radiologist in New England. He found
abnormal bone density in 11 percent of the people. The Pndings were normal
for Texas, where Ruoride waters are common, and quite abnormal in New
England, where they are raré.0

There are so many weaknesses in this study that one is forced to question
the objectivity of the observers. Were they really looking for all indications
of harm or were they merely producing a study to vindicate the 1950 PHS
decision togo ahead with Buoridation®/e know little about the lead author
Nicholas LeoneOs involvement with Buoridation prior to this report, but we
know more about his activities shortly after it was published.

Leone and Industry

Chris Bryson wrote, Oln Augu$955,during the Martin trial [farmer Paul
Martin wassuingthe ReynoldsMetal Companyfor damagecausedo his
farmandhis family from Ruoride emissionghe publicservant Leone spoke
with aseniorattorneyfor Reynolds, Tobin Lennonyho wasalsoamember
of the Fluorine Lawyers Association, directing Lenntma federal safety
studyon Ruoridethat Leonehadrecently concludenoh Texag[the Bartlett-
Cameronstudy].@ryson continues, Oftse Martin trial hungin the balance,
the governmentOs Dr. Leone burngrthe long distancetelephondinesto
Oregon answering questions from ReynoldsO attdfney.O
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According to Bryson, Leone was also friendly terms with AlcoaOs Ruo-
ride doctor, Dr. Dudley Irwin, and wrote to Irwin after a meeting, OWe are all
very enthused about a group presentation at some carefully selected meeting
in the near future . . . | hope that you have had the opportunity to give further
thought to the type of meeting that would best suit purpose30

Thus it is not clear whether Nicholas Leone was working in the corporate
or the public interest as far as RuoridationOs safety was concerned. For another
major player, Dr. Robert Kehoe, there is absolutely no doubt in whose interest
he was working.

Robert A. Kehoe and the Kettering Laboratory

Kehoe was a key bgurethe developmentf the Buoride story from 1930
onward.As detailed by Bryson, Kehoe cameeprominencen the 1920s by
successfully OsanitizingO the imafyee industrial chemicals developied
the laboratoryf Charles Kettering, vice president and directbresearclat
General MotorsNthe gasoline additive tetraethyl lead (TEDd the refrig-
erant gas Freon (DupontOs trade name for various chlorofuomnos that
were eventuallyo become notoriouasdepletersof the ozone layer). Both
of these raised safety conceatshe time, TEL becausef its toxicity and
Freon becausef its lethal decomposition, when heated, into the nen& ga
phosgene and the toxic and corrosive gas hydrogen RBuoridekd teagely
to KehoeOs research, both TEL and Freon enjoyed sevemddsigqarobt-
able existencen automobile fuel tanks and refrigeration units. Kehoe was
rewardedn 1930 with the directorshipf a new laboratorgt the University
of Cincinnati, named after Charles Kettering and fundediatly by the
Ethyl Corporation, DuPont, and the Frigidaire Divisiof General Motors.
The Kettering laboratory under Kehoe became a bastioninidustries
threatened by numerous lawsuits claiming dan@agejury from uoride
and other industrial pollutants. The Buoride-producimglustries included
aluminum smelting, Freon manufacture, and later the N&ttan ProjectOs
uranium enrichment plants, which exposed workerBigh concentrations
of Buorideor released large quantitiesto the atmosphere. One elemant
defRBecting such lawsuits wasestablistin the public mind that Buoride was
safe by promoting its additioto the public water supphj.In the wordsof
Herbert Needleman, referrirtg KehoeOs rakeprotecting tetraethyl leathe
Owas not burdened with a hypertrophied sehssodesty®His personal-
ity enabled hinmto deal persuasively with lawyers, captainsdustry, and
senior politicians alike.
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KehoeGsssistantEdward Largent, devoted mud histime to attempting
to disprovehe conclusionsf Kaj Roholmwhosework implicated Ruoride
the productionof skeletadeformities(seechapterd) and provided easisfor
compensation claims from workers affedigthdustrial exposurt® RBuoride’’
Whateverit may haveadmittedin private the Kettering Laboratory@siblic
stancewasto exonerate Ruoride from causing hamwhatever contexvas
underdiscussionThis wasa valuableservicdo its industrial sponsorandto
the Fluorine Lawyers Associatida groupof individualswho specializedn
defending corporatiorsgainsf3uoride-related litigation).

Although having relatively little overt involvement in the water Ruorida-
tion effort, the Kettering Laboratory did publish a PHS-funded booklet in
1963 titledThe Role of Fluoride in Public Health: The Soundness of Fluoridation
of Communal Water Supplies. A Selected BibliigFaghy is no doubt that
Kehoe supported water Buoridation or that successful Buoridation campaigns
provided a powerful boost to the Kettering LaboratoryOs agenda.

Edward Schlesinger and the Newburgh-Kingston Trial
In 1956, the reporonthe Newburgh-Kingston trial was published. David Ast
and others summarized the dental bndifigend Edward Schlesinger, MD,
a pediatrician who worked for the New York State Department of Health,
was the lead author in the summary of the health bndfigss the latter we
examine here. Three very interesting Pndings pertaining to health emerged,
but they were apparent only to those who carefully read the study. First, a
greater number of cortical bone defects were found in the Ruoridated commu-
nity compared with the non-Ruoridated one. The ratio was about 2:1, and
the bnding was statistically signibcant. Second, young girls in the Buoridated
community,on average, reached menstruation approximately bPve months
earlier than those in the non-Buoridated community (see chapters 16 and 17).
Third, some blood abnormalities were observed. None of these observations
were thought to be signiPcant at the time. Schlesinger et al. concluded, ONo
differences of medical signibPcance could be found between the two groups
of children [Newburgh versus Kingston]; thus further evidence was added to
that already availabte the safety of water Buoridatioft.O

It should also be noted that no studies adults had been attempted up
to that point in the Newburgh trial or any of the other early trials. As far
as adults were concerned, the conbdence that there would be no long-term
effects rested almost entirely the limitedBartlett-Cameron study discussed
above'?
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Edward Schlesinger: A Quick Convert

Itis fascinating to see how quickly the lead author of the Newburgh-Kingston
trial, Dr. Edward Schlesinger, cast off the mantle of Oobjective observerO to
become an unapologetic promoter of [Ruoridation. In a presentation given to
the annual meeting of the Academy of Pediatrics in October 1956, just six
months after publication of the bnal report of the Newburgh-Kingston study,
he produces many examples of the standard rhetoric that have become famil-
iar hallmarks of Ruoridation promotion ever sifte.

First, he uses the authority of endorsements. He tells his audience that Othe
leading medical, dental and related scientibc organizations have expressed a
beliefin the safety of Buoridation of waterO and that Owater Ruoridation is
universally accepted amoraputabl@rofessional groups.O The opposition,
the other hand, Ois based, with rare excepiionsmotionatjrounds.@ [all
emphasis added]

He argues that the claim Othat Ruoridation is mass medicationO is invalid,
since ORuoridation is simply a preventive measure and no different in principle
from the legal requirement in some states that all bread and RBour sold in these
states be enriched to meet established minimal nutritional lé¥éle,Oike
promoters who still use that kind of argument today (see chapter 25), fails to
note that Buoride is not an essential nutrient like the enrichments added to
3our and bread.

As far as the safety of Buoridation is concerned, he uses the typical high-
dose versus low-dose claim that Omost of the voluminous liteoatiine
toxicology of Ruorides is irrelevant to the present discussion because the
guantities of Buoride involved are usually the equivalent of drinking water
with concentrations at least 100 to 200 times higher than the levels recom-
mended for prevention of dental carié&\O citation is given to support such
a blatantly false claim. Schlesinger should have known that researchers in
India had found bone problems at levels of Buoride in water much lower than
this. For example, Pandit had observed bone problems at levels between 1 and
3 ppm#

Schlesingermdds that Othe margin of safety for non-dental effects is far
greater than any possible increase in intake of Ruid for short or long periods of
time@ but fails to reference any margin-of-safety analysis that would support
such a claim.

As far as the Newburgh-Kingston trial is concerned, he states that the study
Ofailed to show any non-dental differences that could be asevibredemotely
to the ingestion of Ruoridated waterO [emphasis ad®éd. makes no
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mention of the signibPcant difference in cortical bone defects in boys, the earlier
onset of menstruation in young girls, or the blood abnormalities mentioned
above. It is one thing to dismiss the relevance or signibpcance of those bPndings,
but to say that there were no differences that were Oeven remotelyO related Oto
the ingestion of Ruoridated waterQ is a huge stretch.

It is highly likely that Schlesinger inherited this dismissive attitude about
RuoridationOs risks from Harold Hodge. Although HodgeOs name does not
appear in the list of authors of this Pnal report, he was, according to Bryson,
heavily involved in the Newburgh-Kingston study. Reputedly, the ofpcials
involved in the Manhattan Project were keen to have low-dose data for Buo-
rideOs impaoh humans, for possible use in lawsuits that the nuclear industry
might face for Buoride damage to the workensthe production lines or to
farms in the localities of their plants.

We discuss the important role of Harold Hodge in the promotion of Buori-
dation in OThe False Claims of Harold HodgeO below.

The Push to Fluoridate New York City

The missionary zealf Buoridation proponents reached its full expression
in the effort that was deploydd introduce Buoridatiorin the cityof New
York. By 1956, thirty million U.S. citizens and ten major citiead Buori-
dated water. New York woulde the jewelin the crown and pave the way
for further successem 1957 a propaganda campaign was launched with
the publication and distributiomf a booklet titledOur ChildrenOs Teéth
The sponsor was a body called the Committeérotect Our ChildrenOs
Teeth, Inc., a groupf luminaries that included the celebrated pediatrician
and parental guidance guru Benjamin Spdtkwas funded by the W.K.
Kellog Foundation, famous for both its good works andtgoting sugar
interests2 The booklet included statements from sevefdduoridationOs big
guns whonwe have already metNDean, Ast, McClure, Schlesinger, Leone,
and KehoeNand some others, including Thomas Parrafor@er surgeon
general, and HermaR. Hilleboe, the commission&f health for New York
State. The booklet merits attention sintgrovides a blueprint for the tone,
content, and even actual wordiagmany Ruoridation promotion documents
that wereto follow.

There was a little more reason behind the contributorsO missionary zeal
than may be apparent today. For one thing, dental caries were much more
prevalent then than now. However, Hilleboe could not be accused of under-
stating the problem in his contribution, describing the Oprogressive accumula-
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tion of dental diseaseO as a Onational calamityO that was beyond the muscle of
the dental profession to contfSlin that context, it is understandable that
a measure apparently offering some degree of protection was seen by many
as a godsend. That said, the booklet is awash with errors, evasions, and half-
truths, particularly where it is attempting to sow the idea of RuoridationOs
safety. Hilleboe himself set the ball rolling by stating that Ono satisfactory
explanation has been advanced for the great prevalence of dental decay in our
population;® he avoided mentioning diet, especially sugar consumption, and
microbial activity, although a connection had long been recogPfittieboe
also adopted the tactic, repeated many times since (see chapter 23), of deni-
grating opponents, describing them as Ofood faddists, cultists, chiropractors,
and misguided and misinformed people who are ignorant of the scientibc
facts involveds®

Most of the following dubious or incorrect statements were highlighted in
the booklet as being representative of the contributorsO views.

Dean:OFluoridation is a proven effective, cheap and safe method.O
Dean goe®on to make the remarkable claim that Othe literature
about the relation of Buorine to health is now so voluminous that
the Kettering Laboratory has developed a complete bibliography
of over 8,500 reference®@ comment: The reports in this bibli-
ography deal with a whole variety of papmrfuoride stretching
back to the nineteenth century. However, very few of them deal
with either the safety or effectiveness of water Buoridation per se.
Moreover, some of the papers cited underlineddwegerposed by
Buoride, so to use this bibliography, put together by the industry-
funded Kettering Laboratory, as evidence that Ruoridation is safe
was preposterous. This 8,500 bgure is possibly the origin of the
claim sometimes made by proponents that Othousands of publica-
tions support Buoridation.O

Kehoe©OThe question of the public safety of RBuoridation is non-
existent from the viewpoint of medical scien€@ud comment:
Here is a precursor for the self-serving statement that there is Ono
valid debate®n the safety and efbcacy of Ruoride to which we
refer in the introduction and chapter 23.

LeoneOWe know without question or doubt, that one part per
million Buoride in a water supply is absolutely safe, is benepcial,
and is not productive of any undesirable systemic effect in man.O
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Parran: Discussinghe Owide@argin of safety betweeapti-
mal and deleterious levelsf Buoride,he statesOLesshan 20
poundsof sodiumBuorideaddedto one million gallon®f water
provides one pagermillion of Buoride ionln orderto produce
the brstmild symptomsof toxic Buorosis, mordan two tonsof
sodiumBuoridewould be required. @ur comment: To support
this patently ludicrou200-fold margin of safety Parrartites
a paperby A. P. Black, headof the departmentof chemistry,
Universityof Florida®” Parran did not mention that members of
BlackOs family were involved in a company that was selling Ruo-
ridation equipment to municipalities and that he might have a
conBict of interest in his pronouncementsthis subject®

Despite this veritable barragef authority, certaintyand respectability,
NYC wasnot Ruoridateduntil 1965Nsomenine years aftethis brochure
wasissuedNandeventhen not by a procesthat could well be describechs
democratic?®

One notable absentee from the roster of leading Buoridation promoters
who contributed to the booklet, displaying such unanimous conbdence in the
safety of RBuoride, was Harold C. Hodge. Yet it was Hodge who probably
played the most decisive role in assuring the public and decision makers that
Buoridation posed no harridVe return to him after a brief consideration of
the inBuence that Edward L. Bernays hathe Buoridation effort.

The Spin Doctors

If Frank Bull,whoseanticswe described earlien the chapterwasa clown
of spin,spinOs Machiaveliassurely Edward Bernaysiasterof the science
and art of what he called Oengineering conséftB@rnayswasundoubt
edly oneof the mostinRuentialpropagandistand PR menof the twentieth
century.He admittedto Chris Brysonwho interviewedhim in 1991 and
1993,that he had played a parin promoting Ruoridationexplainingthat
selling RuoridatiorwaschildOs play becawdeeopleOs inclinatioo trust
doctorsand believewhat they weretold by them. The full extentof his
inBuencds not clearput mostprobablyit waspervasiveAs Bryson relates,
he was certainlyin touch with Dr. Leona Baumgartnehealth commis-
sionerfor New York City, who wassteeringthe RBuoridation effort there,
andadvisecher how to approachthe mediato sowthe ideathat therewas
no roomfor controversy over Buori@gmdthat debateon the issuewasinap-
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propriate. BernaysOs suggestiasthat it would be like Opresenting two
sidesfor anti-Catholicismor anti-Semitismand thereforenot in the public
interest.®

The False Claims of Harold Hodge

We sawin chapter 9 that Cox and Hodge producadarticleNat a crucial
timeNexonerating Ruoridef any harm other than dental Ruoro%4g hat
article was publisheth the Journal of the American Dental Association
May 1950, just before the critical U.S. PHS endorsenmndune6, 1950.
We note above (OEdward Schlesinger and the Newburgh-Kimgsial O)
Harold HodgeOs intimate involvemémtthe Newburgh-Kingston trial and
also Chris BrysonOs revelations about Hodge&¥choed toxicologist for the
Manhattan ProjectWe should add thain the years after the PHS endorse-
ment Hodge was the most inBuential voarebehalfof the safetyf the RBuo-
ridation programin government and toxicological circleswas the Oguru®
asfarastoxicology and the safebf Buoridation were concerned.

Readers can get a glimpse of Harold Hodgeaction by watching
the opening sequence of a video (OProfessional Etrepen Water
FluoridationO) produceuy the Fluoride Action Network and accessible
its Web site®® In this archived footagere brst hear HodgeOs commanding
voice saying, OTheigeno health hazard that justiPes postponing Buorida-
tion.O When Hodge comes into viewe see a handsome man wearing a
white lab coat standinm front of a blackboard. Whehe next appearm
this PIm, he is saying and writingon the blackboard that ORuoridatin
safeat 1 ppm.O His impressive appearance and strongedelivust have
inspired both contemporary viewers and his colleaguts conbdence.

How impressive wouldhe have seemeid they had known whaive know
now, that Hodge led a team that injected plutonium irttee veins of
patients without their knowledgé®?

But his contemporaries did not know that. What they did know was that
Hodge repeated again and again that the science showed that ORuorida-
tion at 1 ppmO was perfectly safe. Between 1950 and 1980 he wrote several
inBuential articles and books or chapters of books in which he continued to
exonerate Buoridation of any risks, save that of dental RuBfisiEhese
articles, chapters, and books appear authoritative, and his pronouncements
this matter were taken as gospel by Buoridation promoters and government
ofbcials alike. Perhaps more than any other single factor, HodgeOs inRuence
allowed the Great Fluoridation Gamble to continue for so many years after
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1950. However, many of HodgeOs scientibc claims were blatantly false, and he
should have known thatVe will examine six examples of false claims from
HodgeOs publications.

1.There is no extra retention of Ruoride by persons with kidnlenthlesta66s
Hodge repeatedly assertedNbasmthis and Frank SmithOs experimamts
humans and animalsNthat people with kidney disease wooldetain more
Buoride in their body. Hodge claimed this to be true even for animals and
humans with severe kidney disease. In 1963, Hodge stated: OSerious kidney
injury or disease does not interfere with Ruoride excretion, e.g. in rabbits given
near-fatal doses of uranium (a kidney poison), in rats poisoned with Ruoride,
in elderly patients and in children suffering from kidney disease.O

It isdifbPculttoimaginehowHodgeandSmith weraunableto Pndincreased
Ruoride retentionwith kidney diseaseToday, it is generallyacceptedhat
poorkidney function increases Ruoride retentidhhe factthat Hodgeand
Smith did not bPnd the effectNin repeatedstudiesNshouldraise eyebrows
aboutthe qualityof their research. For more on RBuoridadthe kidneyssee
chapterl9.

2. Fluoridation accidents cannot cause acute paist8bB®). Hodge claimed

it was OimpossibleO for an accident with Buoridation equipment to cause acute
Buoride poisoning. He further stated that a major Buoridation malfunction
could occur every day for ten years and people would still not suffer Oserious
toxic consequences.O He said the following:

Sometimes the question is raised, What would happen if there
were a mechanical breakdown at the RBuoridation plant and all of
one dayOs supply of sodium RBuoride or sodium silicoBuoride were
suddenly dumped into the water? If this large weight of RBuo-
ride could be dissolved, mixed and distributed within an hour,
there would still be a factor of safety sufpcient to predict that the
water could be drunk for ten years or more without serious toxic
consequences . . . it is clearly impossible to produce acute Ruoride
poisoning by water Buoridatign.

It is now well known that water Buoridation accidents can, and do, result

in acute poisoningNeven death. A list of documented poisonings can be
accessed from the Fluoride Action Network Web &ite.
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3.0ne hundred ppm is the threshold needed to idamageitge k963claim
that 100ppmisthe lowest concentratioof Buoridethat candamageidneyss
similarlyBawed?® He madethe claimbasedagainpn hisownanimalresearch,
aswell asa reviewof otheranimalstudiesHow couldhe havemissedVicCay
etal.Os artigheiblishedn 19572n that studythe authorsstatecthe following:

Microscopic examinations were mada the kidneys from 6
animals which had not received Ruoride in the drinking water,

3 receiving 1 ppmon 1 receiving 5 ppm, andn 6 receiving 10
ppm. Interstitial nephritis was observed in all the animals exam-
ined histologically, and the severity increased in proportion to the
level of the sodium Ruoride in the drinking water. Renal tubule
hypertrophy and hyperplasia were found in those animals receiv-
ing sodium Ruoride in the water but not in the 6 rats which had
not been given sodium Ruoride supplementatfon.

How did he overlook the 1955 Siddiqui studg humans in India, which
found that people consuming water with RBuoride levels between 2.5 and
12 ppm had a Omarked impairment of renal function. The mean bgures for
the maximum and standard clearance were 26.24 and 39.67% of the normal
respectively}2O

Animal research published in the past ten yearsNincluding a long-term
study by Varner et &t.(see chapter 15) and a study by NIH-funded toxi-
cologists Borke and WhitfofNhas indicated that Buoride can damage the
kidneys of animals at levels as low as 1 and 10 ppm, dependhgduration
of the exposur#: # According to Borke and Whitford, their study Oprovides
the Prst evidence that one of the effects of long-term F exposure is a change in
expression of the plasma membrane and endoplasmic reticultimudaps
in the kidney.®

4. Fifty ppm Ruoride in water is the threshold needed to cause thyroid damage.
Hodge claimed that Ruoride can damage the thyroid in animals or humans
only if the level in water consumed reaches 50 §ptis purported threshold
was questionable at the time he made the claim and is even less tenable now.
As early as 1958, Galletti and Joyet published clinical evidence showing
daily doses of just 2 to 10 mg Ruoride could reduce the activity of the thyroid
in individuals with hyperthyroidisth (see chapter 18n 1985, Bachinskii
showed that thyroid function in humans could be affected at levels in water
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as low as 2.3 ppfi,and in 1991 a UNICEF-funded research team in China
found that humans with iodine debciencies may be affected by RBuoride levels
as low as 0.9 ppih(see chapters 15 and 16).

5. Fluoride-induced bone changes (osteosclerosis) are not observed at urine levels
lower than 5 pprmAccording to HodgeOs 1963 review paper, bone changes

do not occur in Buoride-exposed workers if their urine RBuoride levels are

below 5 ppn?! However, his source for that information is suspect. Hodge

and Smith in a 1954 paper tell us that the information was derived from a
Opersonal communicationO from Dudley Ifvitvhat they do not reveal is

that Dudley Irwin was the medical director for the Aluminum Company of

America (Alcoa), hardly a disinterested source of informatioan issue that

could cost his company millions of dollars in compensation cPaims.

Worse, in making his claim, Hodge mischaracterizes information from
India that had been published in an article in gtish Medical Journai
1955.To understand the mischaracterization, simply compare the following
Pndings from A. H. Siddiqui, the author of the article, with HodgeOs 1963
review of this same article:

¥ Siddiqui: OThe urinary Ruoride excretion varied betwéeand 5.8
ppn® [emphasis added].

¥ Hodge: OCrippling Ruorosis has been reported from India and China in
patients who apparently had ingested little Buoridé&ragmentary data
on the urinary Buoride excretiof3D41 ppmndicate that the Ruoride
intake may well have been within the limits known to produce osteo-
sclerosis or crippling Ruorosis in Western indugey@hasis addedt.

6. Prolonged consumption of 20D80 mg/day is nesmthdeocpppling skeletal
Buorosig:or many yearnslodge wascitedfor the claimthat peoplewould have
to consume0b80mng of Ruorideperdayto develop cripplingkeletal3duorosis
(the terminalstagef®°” Eventhough Hodge himselfquietly changedhis to
10D20mg perdayin 197998 otherscontinuedto cite his higherbgureln 1993
the NRC usedthe lower bguré® andin 1997the Institute of Medicine also
useda lower bgur&® However,aslate as1986the U.S. EPA wasrelyingon
HodgeOsighernumbersin its determinatiorof the safe drinkingvaterstan
dardfor Buorideof 4 ppnt® (seechapte20).The EPA hascontinuedo usethis
standardor over twenty years, evlroughthe basidor it hadbeenchangedy
the veryauthormostfrequentlycitedasits sourceThe NRC reviewof March
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22,2006,called uporthe EPA to determine a new standard after concluding
that 4 ppmwasnot protectiveof health!?? But, aswe havepointedout, the EPA
hasyetto do that. SoHodgeOs faulbut conbdent assertions live on.

To his credit, in his 1963 paper, Hodge does acknowledge the cortical bone
defects observed in the Newburgh-Kingston study but conveniently ignored
by lead author Schlesinger in 1956 and 1957 (see the section OEdward
Schlesinger and the Newburgh-Kingston TrialO above). Hodge stated, OThe
higher incidence of cortical defects in the Newburgh childrenOs long bones,
although these changes are considered by the specialist in childrenOs roentgen-
ology to be Onormal® variants (Coffey [the correct spelling is Caffey], 1955),
deserves additional stud§fO

Those cortical bone defects certainly did deserve additional study, especially
in relation to a possible increase in bone fractures in children in Buoridated
areas, but that extra study has not taken ptaaay Ruoridated country in the
forty-seven years since Hodge made the suggestion.

The Absence of Study
At the end of the day, this issue is not about studies but about the absence of
study. HodgeOs last paragraph in his 1963 paper says it all:

What can be said of the general health of those who drink Buo-
ridated water? A persuasive guarantee of the safety of water Buo-
ridation lies in the fact that over 3 million people in the U.S.A.
alone have for their lifetime drunk from naturally Ruoridated
water supplies containing 1 p.p.m. F or more, and over 7 million
from supplies containing 0.7 p.p.m. F or more. Although a large
scale epidemiological study is lacking, physicians and public health
experts who live in these areas have not become aware of disorders
peculiar to these localities or diseases more frequent, more severe,
or different than elsewher&lo ill effect of drinking Ruoridated
water at 1 p.p.m. is knowi{®

Hodge wrote the hymnbook from which all Buoridating public health ofp-
cials have sung ever sintfethere was any problem, we would have seen it by
now.However, unless you look, you will not Pnd. There wasnOt much looking
before the PHS endorsement in 1950, and there has not been much more
since in those countries that Buoridate their water. What studies there are
have come largely from countries that do not Buoridate their water but have
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moderate to high levels of naturally occurring Buoride in their water and, as a
result, have areas endemic for Ruorosis.

The Gamble Continues

In the United States and other RBuoridated countries, the Great Fluoridation
Gamble has continued, virtually unaffected by genuine scientibc investiga-
tion, since the 1950s. While the U.S. and other governments pour millions of
dollars into endless studies teeth, little effort has gone into tracking poten-

tial harm from RBuoridation in other tissues. In fact, governments spend more
time and effort trying to discredit studies done in non-Ruoridated countries
that have found harm from Ruoride than in investigating the matter in their
own countries (see chapter 22). Moreover, Waldbo#ind Brysoif® have
documented what happens to unsuspecting researchers in the United States
when they unwittingly stumblen one of BuorideOs adverse effects. Whole
careers have been ruined for researchers who found health problems with
Buoride and dared publish their Pndings (see chapter 15).

Summary

The early caution about the possible side effects of Buoridation, shown by
dental researchers such as Dean and Ast (see chapter 9), rapidly disappeared
once the PHS had endorsed the practice in 1950. After 1950, the empha-
sis switched from somewhat halfhearted attempts to examine health issues
to out-and-out promotion of RBuoridation, which has involved downplaying
and ignoringhealth effects. The main players set aside any doubts they may
have had and embarkea what they saw as a mission, though in reality it
remained a gamble. Doubts and caution were replaced with absolute certainty.
The science of investigation was replaced by the politics of promdtien
situation has continued to the present day. As a result, Buoride has become a
protected pollutant and Ruoridation a protected practexamine further
examples of the poor science that has protected 3uoridation in chapter 22.
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PART FOUR

The Evidence of Harm

As we have seen in the previous chapters, there are many arguments against
the practice of water Buoridation that, in and of themselves, should persuade
a conscientious decision maker not to endorse it. For some people, establish-
ing that RBuoridation is an unethical and poor medical practice is sufbcient
to support an end to the practice (chapters 1D2). Some are appalled that the
chemicals used in Ruoridation of the water are not pharmaceutical grade but a
hazardous industrial waste (chapter 3). Many are further shocked that no U.S.
federal agency accepts responsibility for the practice or the chemicals used
(chapter 4). For others, a deciding factor is that the evidence that swallowing
Buoride reduces tooth decay is weak (chapters 6D8).

In addition to all these reasons for rejecting Ruoridation, perhaps the ulti-
mate one for most opponents is that the practice may cause harm. If evidence
can be found that Ruoridation involves health risks, the case against it becomes
overwhelming. In this respect, we would do well to remember the Hippocratic
admonition, OFirst, do no harm.O

In the following pages, we look at BuorideOs potential to damage the teeth
(dental Buorosis, chapter 11); the brain (chapter 15); the endocrine system,
including the thyroid and pineal glands (chapter 16); bone (including frac-
tures, arthritis, and osteosarcoma, chapters 17 and 18); and the kidney and
other tissues (chapter 19). Chapter 12 summarizes the kind of information
that a toxicologist would want to have before making a weight-of-evidence
judgment about the safety of a chemical before exposing an individual or
population. In chapter 13, we examine the evidence that a small percentage of
the population may be particularly sensitive to RuorideOs toxic effects, exhibit-
ing a number of reversible symptoms that clear up when the source of Buoride
is removed. Chapter 14 describes a major recent event in the science of this
matter: publication of the report of the U.S. National Research Council of the
National Academiessluoride in Drinking Water: A Review of EPAOs Standards.

Before reviewing the evidence of health effects, however, we must stress the
important difference between the possible health effects causédobyge
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108 the evidence of harm

and those caused ByioridationThere is no doubt at all about the former; the
debate rages over the latter.

The one area of harm even the most ardent promoter of Buoridation cannot
deny is dental Buorosis, and that is where our review of RuorideOs adverse
health effects begins.
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Dental Fluorosis

Coauthored with Peter Meiers

Dental Buorosis is a mottling and discoloration of the tooth enamel. Fluoride

in drinking water was identibed as the cause of this condition in three inde-
pendently published studies in 1983Also in 1931, soon after these reports
were published, Alcoa scientists were bnding cases of dental Buorosis near
the companyOs aluminum smelters where there was little or no Ruoride in the
water (e.g. Massena, New Yorfkin 1932, Dr. H. Trendley Dean, from the
Dental Section of the U.S. Public Health Service, began his survey of the
whole United States for this condition. In a 1934 article, he classiPed dental
Buorosis according to the following categories: questionable, very mild, mild,
moderate, moderate to severe, and severe. The article included an artistOs
rendition of the categoriédn a later article he provided black-and-white
photographs.

Although there have been other attempts to debne the various stages of this
condition, DeanQs classiPcation is still used widely, although the categories
OquestionableO and Omoderate to severeO have tended to drop out of common
use. Dean described the four main categories very precisely by the percentage
of the enamel impacted:

¥Very milddental Buorosis involves opaque white patches or streaks rang-
ing from small areasn the cusps of the teeth up to 25 percent of the
tooth surface.

¥Mild dental Buorosis involves an impaction of up to 50 percent of the
tooth surface.

¥Moderatelental Buorosis involves 100 percent of the tooth surface being
affected, with some pitting.

¥ Severdental Buorosis affects 100 percent of the tooth surface with more
pitting and brittleness.

In time, especially with the moderate and severe categories, the white

patches become progressively discolored, going from yellow to orange to
brown, making the condition even more unsightly. The percentage of children
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affected by this condition steadily increases with the level of Ruoride in the
water in a very close to linear fashion (see bgure 7.3).

By 1936, Dean was reporting that two hundred area@& the United
StatesNmany clustereith Arizona, Colorado, lllinois, lowa, New Mexico,
South Dakota, and TexasNhadendemicmottled enameland in another
one hundred areas had beenreportedbut not yet conbPrmedy survey.
Thesethree hundred areas were distributed among twéimtge states’.

By 1938,he wasreportingthat a Ohigher percentagecaries-free children

is foundin citieswhosewatersuppliescontain relatively toxiamountsof
Ruoridethanin thosecommunitieswith watersuppliesiot soaffected,But
hewarnedthat Othepossibilityof partially controllingdentalcaries through
the domesticwater supply warrants thorough epidemiological-chemical
study.OHis famoustwenty-one-citystudywould not appearfor another
four years:10

Percentage of Children Affected

Dean believed that with Buoride at 1 ppm in the drinking water, dental 3uo-

rosis would affect only about 10 percent of children, and then only\eriys

mild form. When it came to artibcial water RBuoridation, he felt that any level

of Buorosis above theery mildlevel was unacceptable. In 1952, this is what

Dean had to say in his testimony before the Delaney Committee of the U.S.

Congress: OWe donOt want any OmildO [Ruorosis] when we are talking about

Ruoridation We donOt want tgo that high and we donOt havegtothat high

... 1 donOt want to recommend any Ruoridation where you get any®mild.00
DeanOs commerun the unacceptabilityf mild (and thus moderateand

severejlentalBuorosisisa trade-offor Oangdvantagéhat might accrue from

the partial controlof dentalcaries®arein sharp contragb what Ruoridation

promoters say todahhe latteraccepboth mild andmoderatalental3uorosis,

andbecome concerned onshenthe condition reachethe severstage.

Modern Surveys of Dental Fluorosis

In 1997, Heller, Eklund, and Burt reportean the Pndings of a 1986©1987
survey conducted by the National Institute of Dental Research (NIDR) in
the United State$: They revealed that 29.6 percent of children in artibcially
Buoridated areas (0.7D1.2 ppm) had dental Buavosisleast two teeth (see
table 11.1)In those communities, 22.5 percent of the children had very mild,
5.8 percent had mild, and 1.3 percent had moderate dental RuYrohkis.
breakdown by severity level is shown in table 11.2. The bgure for all levels
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combined (29.6 percent) is three times the rate anticipated by Dean, and, of
course, not all of the Buorosis was in the very mild category.

Heller et al. also found that about 21.6 percent of children in non-Ruoridated
areas (0.3D0.7 ppm) had dental Buorosis, as did about 13.6 percent of children
in communities with less than 0.3 ppfnTables 11.1 and 11.2 summarize
HellerOs bndings.

The York Review panel estimated that up to 48 percent of children in Oopti-
mallyO Ruoridated areas worldwide have dental Ruorosis in all forms, with 12.5
percent showing abnormalities of aesthetic con®ern.

In 2005,the Centersfor DiseaseControl (CDC) releasedhe bPndingsof
Beltrin-Aguilaret al. of a new national surveyf oral healthin the United
States conducted durirtge yearsl999D2002aspart of the NationalHealth
and Nutrition Examination Survey (NHANES)The surveyfound anoverall
dentalBuorosis ratef 32 percent among U.S. schoolchild@gedsixto nine-
teenyears. Incrediblgb4percentof American children haveentalRuorosis
in the combined moderat@ndsevere categoridhiesebgures include children

Table 11.1  Percentage of children with dental Buorosis (DF) onat least two

teeth, as a function of the level of Ruoride (F) inthe communityOs drinking water.

F (ppm) % children with DF on at least two teeth
<0.3 135
0.3Db<0.7 21.7
0.7D<1.2 29.9
>1.2 41.4
Sourcédieller et al.t”using data from the NIDR survey of U.S. children in 1986©1987.

Table 11.2 Percentage of children with different levels of se\erity of dental

Ruorosis (based on DeanOs classibPcation) as a fuioet of the level of Buoride (F)
in the communityOs drinking water.

Severity of dental Buorosis (%)
F (ppm) very mild mild moderate severe
<0.3 10.7 2.4 0.4 0.1
0.3Bb<0.7 17.3 3.1 1.2 0.0
0.7b<1.2 22.5 5.8 13 0.0
>1.2 27.2 7.0 5.3 2.0
Sourceteller et al.} using data from the NIDR survey of U.S. children in 198601987.
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112 the evidence of harm

living in both RBuoridatecand non-Ruoridated communities. According the
CDC, the 32 percentotal representednincreasef 9 percent ovethe previ-
ousnational surveyn 198601987

Black American Children Are More Vulnerable to Dental Fluorosis

The CDC survey also found that Ruorosis affects more black American
children than white American children. According to the CDC, ONo clear
explanation exists why Buorosis was more severe among non-Hispanic black
children than among non-Hispanic white or Mexican-American children.
This observation has been reported elsewhere, and different hypotheses have
been proposed, including biologic susceptibility or greater Buoride itake.O

Children Are Being Overexposed to Fluoride

These surveys of dental Buorosis indicate that today, even without Buorida-
tion, a large number of children are overexposed to Buoride from an increasing
number of sources. Opponents and proponents of Buoridation offer diametri-
cally opposed responses to this problem.

The simplest and most direct way of improving this unacceptable situa-
tion, opponents say, is to end water Ruoridation. Not only would that remove
a major and direct source of Buoride, but it would also eliminate an indirect
sourceNthe cumulative amounts of Ruoride ending up in beverages and foods
processed in Ruoridated communities.

Proponents argue instead that we shayddafter thediscretionargources
of RBuoride (sources of Buoride over which the individual has some control)
by limiting or eliminating the use of Buoride supplements and putting more
effort into educating parents to stop their children from swallowing Ruori-
dated toothpaste. While laudable, the latter recommendation is somewhat
ironic, because one of the reasons for introducing Ruoridation in the Prst place
was to reduce parental responsibility in these matters.

A Cosmetic Problem?

Proponents insist that dental Ruorosis is merely a cosmetic problem, not a
health problem. Until the condition becomes severe, they argue, Ruorosis does
not interfere with the functioning of the tooth or increase susceptibility to
dental decay. What this position ignores are the psychological impacts chil-
dren who suffer from mild, moderate, or severe dental duorosis undoubtedly
experience. In an article published in tRew York State Dental Jourimal

2008, Elvir Dincer, DDS, concluded that childrenOs self-esteem is harmed by
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even mild Buorosi8.As well, to claim that dental Buorosis is merely cosmetic
is to ignore an indication ofgystemiffect that has caused some alteration of
the biochemistry of the growing tooth.

Opponents of RBuoridation are concerned that dental Buorosis in a child may
signal that damage to other tissues has also occurred. That damage may be less
visible and less obvious but possibly far more serious.

Possible Mechanisms of Damage
While the exact mechanism by which Buoride damages the enamel is not yet
known, three possibilities have been suggested:

1. Inhibition of enzymes (proteases that remove the last traces of protein
between the crystals that make up enamel) in the growing?¥#&&th

2. Interference with G protein-signaling mechanigms

3. Interference with thyroid functiéh

There is no law that says interference in biochemistry will not occur in
other tissues as it does in teeth. For Ruoridation promoters, it has always been
an article of faith that the presence of dental Buorosis does not signal any
other damage to the human body. This we have called the Great Fluoridation
Gamble, the subject we address in chapters 9 and 10.

PromotersO Spin

Not surprisingly, promoters of Ruoridation have always worried about how
they could convince the public of the OsafetyO of Buoridation, while acknowl-
edging the increase in dental Ruorosis it cadsea. meeting of state dental
directors held in Washington, D.C., in 1951, Dr. Frank Bull, then dental direc-

tor for the state of Wisconsin and an avid and very prominent early promoter
of Buoridation, gave this advioa how to handle the dilemma:

What are some of the objections that are broughtompthis
Ruoridation program? | think thérst one that is brought up is:
Olsn@uoride the thing that causes mottled enameRoorosis?
Are you trying to sell uen the idea of putting that sort of thing
in the water?0

What is youranswer¥ou have goto haveananswerandit had
betterbe good. You knowin all public healthwork it seemdo be
guite easyto takethe negative. They have yam the defensive all
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thetime,andyou havéo bereadywith answeraNow, wetell them
this, that at one partper million dentalfBuorosis bringgboutthe
most beautifullooking teeth that anyone evehad and we show
them some picturesf suchteeth.We dont tryo saythat thereis
no suchthing asfRuorosis eveat 1.2 partsper million which we
are recommendin@ut you have gab haveananswer. Maybe you
have aetterone?®

Over pbfty years after Dr. Bull offered his advice to Buoridation promoters, Dr.
Peter Cooney, chief dental ofbcer of Canada, had this to say about mild dental
Buorosis in a public hearing held in Thunder Bay, OntayioJuly 20, 2009:

Mild RBuorosis shows teeth as being a very nice white color. It is
called mild Buorosis because kids love it and adults love it. People
will goto dentists to get bleaching so that they will ook like this.
What it does of course is to make the enamel of the teeth much
harder so not only are kids happy with the color and the whiteness
but it is also much more resistant to detay.

We suspect very few children or adults share Dr. CooneyOs enthusiasm for the
appearance of mild dental Buorosis, which can affect up to 50 percent of the
tooth surface (see photos at the Web site of the Fluoride Action Network,
www.Buoridealert.org), especially when, with aging, the white patches slowly
turn orange and brown.

Summary

The OoptimalO Ruoride concentration was originally dePned asdh pipen

basis that that reduced caries but caused RBuorosis in only about 10 percent of
children and then only of theery mildtype. Dean considered that eveiid
Buorosis was unacceptable aesthetically and indicative of systemic toxicity.
More recent studies show that, by that criterion, many children in industrial-
ized countries are receiving too much Ruoride, even where the water is not
artibpcially Buoridated. In Buoridated areas a substantial minority of children
may have RBuorosis of aesthetic concerifd( moderater sevejeProponents

of RBuoridation admit only that this is a cosmetic problem that may call for
expensive treatment. They are less ready to concede that it is in fact a manifes-
tation of systemic RBuoride poisoning.
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FluorideOs Chemistry,
Biochemistry, and Physiology

The standard approach used by toxicologists when assessing the potential
toxicity of a substance is to investigate its properties in this sequence: its
chemistry, biochemistry, and physiology; its impactanimals; and Pnally

its impacton humans. Because of the limitm human experimentation,
however, seldom do toxicologists enjoy the luxury of having numerous human
studies at their Pngertips. Fluoride is unusual in this respect, because millions
of people worldwide have been exposed to high natural levels, with serious
health consequences; these are discussed in chapters 13D19.

Chemistry
This is not the place to write a textbook chemistry, but perhaps a brief
lesson will be helpful.

Elements
Fluorine is one of approximately one hundred elements that make up our
universe. Most of these elements are classibed as metals (iron, copper, silver,
sodium, etc.), with only a dozen or so classibed as nonmetals (carbon, nitro-
gen, oxygen, hydrogen, Buorine, chlorine, bromine, iodine, sulfur, phosphorus,
silicon, arsenic, and the noble gasesNhelium, neon, argon, etc.).

Fluorine forms chemical compounds with almost every other element.
With sodium, for example, it forms sodium RBuoride (NaF), and with calcium,
calcium Ruoride (Cal.

Compounds
When elements combine chemically, the properties of the resulting compound
are completely different from those of the parent elements. For example, when
sodium (a very reactive metal that has an almost explosive reaction with water)
combines with chlorine (a poisonous gas used in World War | and used today
to kill bacteria in water), the compound formed is sodium chloride, or the
common table salt we are happy to sprimdeur food!

Thereis a worldof difference between the element Ruorine and the Ruo
ride compound# forms wherit combines with metals (e.g., sodium Ruoride,
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calcium RBuoride), whicim turn are different from the organof3uorine compounds
it forms with carbon (e.g., perBuoroethylene), but cemtators frequently
confuse the elemefiuorinevith the metallidduorideand sometimes therga-
nofRuorine compouridse key difference between the latter sftsompounds

is that the former contaimonsand the latter contaimoleculdsnolecules are
groupsof atoms held together with strong linkages calledleovaonds).

Note 1:When a nonmetal element combines with another element, we
change the ending of the nonmetal frone to ide for example, sodium and
Buoline combine to form sodium Ruidie.

Note 2While there are only about one hundred elements, there are literally
millions of compounds.

Fluorine

FluorineNthe elementNis a pale yellow gas, and becauiseso extremely
reactive,it is never foundasthe free elemenin nature. Whatwe Pndin
nature are its compounds with other elements, sashalcium Ruoride,
whichis found asthe mineral Ruorspar (CgF Another important mineral
containing Ruorinds cryolite (NaAlF,). This latter mineralis of critical
importancein the electrolytic process ustxdextract the metal aluminum
from bauxite.

Fluorine is the most reactive element, but the Ruorides it forms with metals
(such as sodium, calcium, magnesium, aluminum) are notkenyicallyeac-
tive. On the other hand, soluble metal Buorides are very dmtiagicallygs
we shall see ithe sectioron biochemistry below.

The Free Fluoride lon (F)
When metal Ruorides dissolve in water, their constituents separate as ions.
For all intents and purposes, a solution of sodium Buoride can be treated as
two separate substancesNsodium ions*jNed Ruoride ions (F You will
notice that when concentrations are repomedottled water in Canada and
Europe, the concentrations of the positive ions (&g:, Mg#, etc.) and the
negative ions (e.g., CF, carbonate, etc.) are reported separately.

Thus, most of the discussiam toxicology focusesn the free Buoride ion
(F). OrganoRRuorine compounds (certain plastics, pesticides, and pharma-
ceuticals) enter our Buoridation picture only if, in the human body, they are
metabolized to release free Ruoride ions.

This is about as much chemistry as most of us need to know to explore the
issue of BuoridationOs dangers.

I"H$968/()$*(+,-. & //$$$00; 123204$$$0560$%8



Ruoride®s chemistry, biochemistry, and physiology 117

Biochemistry

Enzymes are very large protein molecules (thousands of times larger than
the simple water molecule, ,B) that catalyze (facilitate) most of the ten
thousand or so chemical reactions that occur in our bodies and other living
things. Fluoride is a well-known inhibitor of enzymes in vitro (in test tube
experiments). In this respect, it is interesting to note that some of the earliest
opponents of Buoridation in the 1950s were biochemists who used Buoride
to poison enzymes in their experiments. One of these was Dr. James Sumner,
who was the director of enzyme chemistry in the department of biochemis-
try and nutrition at Cornell University. Sumner won the Nobel Prize for his
work in enzyme chemistry. He is quoted as saying, OWe ougbtsiowly.
Everybody knows Ruorine and RBuorides are very poisonous substances and
we use them in enzyme chemistry to poison enzymes, those vital agents in
the body. That is the reason things are poisoned, because the enzymes are
poisoned and that is why animals and plants Hie.O

Even though enzyme molecules are very large, the chemical reaction they
help steer is usually facilitated by a small seaiothe enzyme molecule
called the Oactive center.O Frequently, metal ions |&keZMg, and Cd* are
located at these active sites.

Fluoride can interfere with enzyme function in two ways: either by attaching
itself to a metal ion located at an enzymeQs active site or by forming a compet-
ing hydrogen bond (see the next section) at this same active site. Either way,
these interactions can block or interfere with the enzymeOs function.

Hydrogen Bonds

The Ruoride ion interferes with hydrogen bondiglydrogen bonding
occurs when a hydrogen atom in a molecule bPnds itself located between two
atoms of either oxygen or nitrogen or one of each. These bonds (or attrac-
tions) can form within the same molecule if it is very large (e.g., a protein) or
between different molecules (e.g., between water molecules). Hydrogen bonds
are weaker than theovalenthemical bonds that link atoms together, and
they can be more easily disrupted. Hydrogen bonds are of critical importance
to both the structure and function of some of the most important molecules
in the body. In the big polymer molecules (particularly proteins and nucleic
acids), there are literally hundreds, even thousands, of these hydrogen bonds
giving a stable shape to the molecules. In small molecules the shape is rigidly
determined by the covalent bonds. In the larger molecules in living things the
shape is much more Rexible, and it is largely the hydrogen bonds that provide
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the Pnal and operative shape. In biochemistry shape and function are inti-
mately connected. Some of these hydrogen bonds can easily be pulled apart
without a full chemical reaction (i.e., without breaking the covalent bonds);
they are the Velcro strips of biology.

Formation of Complex lons

Becausehe Ruoride ionis negatively}chargedit is attractedto positivaons
(usuallymetal ions) and forms clustersvith them of a bxed formuland
shapecalledcomplex iong-or our purposesthe only thing we needto know
aboutthe charges on ionis that oppositesattractand like charges repel.)
Fluoride formghesecomplexesvith everymetalion excepthe alkalimetals
(lithium, sodium,and potassium)Two complex ionsve are goingto meet
in thesepagesare silicon hexal3uoride ($Hf and aluminum tetral3uoride
(AIF ).

The Ruoride ion forms complexes with metal ions that are needed in the
body (e.qg., calcium and magnesium) as well as with metals that are toxic to the
body (e.qg., lead and beryllium). This can cause a variety of problems, including
the following examples:

1. Fluoride interferes with enzymes where metal ions are located at the
active sites or where, as with magnesium ions, they act as an important
co-factor. (A co-factor is not actually part of an enzymeOs structure but
expedites its action by aligning the molecules in the right position.)

2. Fluoride can form complexes with metal ions liké& &hd PB* and
may facilitate their uptake into tissues where those metals might not
otherwise gg®

Aluminum Fluoride Complexes

With the aluminum ion (AF) the Buoride ion can form the ion Ajf-an ion

that has about the same size and shape as the phosphate i, @Oon

of huge biological signiPpcance. Both RNA and DNA (polymers of nucleic
acids) are synthesized using the triphosphates of their corresponding bases:
adenosine, cytosine, guanosine, and thymine (or uracil for RNA). Phosphate
is also involved in the storage and use of energy in the body; energy is stored
by converting adenosine diphosphate (two phosphaigke molecule) to
adenosine triphosphate (three phosphaieghe molecule), and energy is
released by reversing the process and converting adenosine triphosphate back
to adenosine diphosphate. Some biological switching devices (e.g., see the
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discussion of G proteins in the next section) are controlled by substituting
guanosine triphosphate for guanosine diphosphatg. basic textboolon
biochemistry goes into these processes in great detail. It is not unreasonable
to think that AlF,” might do damage to biological systems, and much more
attention needs to be paid to this possibility.

Interference with G Proteins

One of the things that the Alfion can do, which we know most about, is to
switchon G proteins in vitro and thereby disrupt the transmission of impor-
tant messages across cell membrapes.

The G protein system is located in the outer membranes of the cells in every
tissue that requires external regulation. The system is needed to enable water-
soluble messengers like hormones and growth factors, which cannot cross the
cell membranes (membranes are made largely of fat and repel water-soluble
compounds), to get their message inside the cells of the tissues they are meant
to excite. The G protein system performs this function.

This is how the G protein switch works: In the off position guanosine
diphosphate (two phosphates the molecule) sits in a pocket in the G
protein, but in theon position guanosine triphosphate (three phosphates
the molecule) occupies the pocket. The switch from OonO to Ooff O is normally
triggered by a hormone or other water-soluble messenger arriving at a recep-
tor on the cellOs surface.

However, AIF; has the ability to OtrickO the G protein to act as if it has
been switchedn when it hasnOt (i.e., no normal messenger has arrived). This
is how that works: The AlFion can enter the G protein in the off position
and form a combination with guanosine diphosphate, which makes it look
like guanosine triphosphate, thus switching the G protein to the OonO position.
The result is that Al is able to mimic the transmission of critical messages
across cell membranes when no actual messenger has arrived at the receptor
on the membrane surface.

Given a sufpcientlhigh concentration20D200ppm F), which certainly
occursn bonesandteethandpossiblattheinterface between calcibéeposits
andthe solublepartof the cellin boneandother calcifyingtissuessuchinter-
actions give aluminum-Ruoride compleiespotentialto interferewith many
hormonal, some growth-factand some neurochemicsignals:i° There are
approximately threéhousandreportsin the scientibditeratureof scientists
usingaluminumfuorideto switchon G proteins. Researchers hauggested
mechanisms involving G proteis explainBuorideOs ability damagethe
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growing tooth enamel(seechapterll), aswell asstimulating bone turnover.
The boneJike everyothertissuan the bodyiis continuallybeingbroken down
(resorbedpandrebuilt (ossiPedjrom its constituent materialseechapterl?.
TSH, the thyroid-stimulating hormones oneof the hormonesvhosesignals
aluminumuoride cammimic, at leastin testtubes(seechapterl6).

An excellent summary of the biochemistry of Buoride can be found in the
book by Kenneth L. Kirk titledBiochemistry of the Elemental Halogens and
Inorganic Halidés.

Calcium-Fluoride Interactions

There wasan old adagéan the long historyof lead toxicity: Lead follows
calcium. The same adage also appbesuoride: Fluoride follows calcium.

In the sixty yearsf water Ruoridation mogif the attention has been focused
on RuorideOs interaction with the calcitnthe hard tissues (the teeth and
bone); howeveit may well turn out that BuorideOs more worrying impacts
on the body will turnon its interaction with calcium ionig the soft tissues.

It is well established that Ruoride interacts with the key structural material
of both the tooth enamel and the bone: calcium hydroxyapatite. In this process
the RBuoride ion replaces a hydroxyl ion, making the enamel harder and more
resistant to acid attack (which is the brst step in dental decay) and also making
the bone harder but possibly more brittle (see chapter 17). A great deal of
research has been dooe these interactions between Ruoride and calcium.
However, surprisingly, much less work has been done investigating RuorideOs
possible interaction with calciumOs other functions.

Two important functions of calcium are (1) the transmission of messages
across the junction between two nerve cells (the synaptic cleft) and (2) the
communication between the nerve cell and muscles at the neuromuscular
junction. Both of these calcium actions hinge the remarkable fact that
in our tissues the concentration of calcium ions outside the cell is about ten
thousand times greater than the concentration inside. This huge difference
has been exploited by nature to allow the inf3ux of calcium ions into the cell
to become a very important messenger and regulator. Equally important is to
get the calcium ions out of the cell once its regulatory job has been done. This
involves proteins that straddle the cellular membrane and use chemical energy
to pump the calcium out of the cell (or at least away from the key action area).

Sothe key question to ask is whether Buoride ions can cause some kind of
interference with these calcium ion movements and thereby disrupt their deli-
cate regulatory role. The simple answer is that we donOt really know because few
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researchers in the West have pursued the matter very closely. However, there
has been a great deal of reseamciRuorideOs impamn the brain in China,

and gradually more people are hearing about these studies. For example, there
are now over eighty experiments that show that Ruoride interferes with animal
brain, twenty-three studies that have found an association between moderate
to high Buoride exposure and lowered IQ in children, three studies that have
found Ruoride damage to fetal brain, and one study showing altered behavior
in children in areas endemic for natural Buoride exposure. All of these studies
are identiped, and some discussed, in chapter 15. However, there are many
different ways that a toxic substance can interfere with the brain in addition
to calcium-regulating mechanisms.

A very recent study (Zhang et al. 20%@gs found a relationship between
Ruoride and calcium that may explain BuorideOs role in causing brain damage.
However, it is not a direct interaction between Ruoride and calcium ions per
se; rather it appears that Buoride might be interfering with the process respon-
sible for the production of the proteins that comprise the channels through
which calcium RBows or the pumps that clear it from the scene of action.

It can only be hoped that researchers will pursue this matter further and pnd
out just what Buoride may be doing to the developing brain and determine the
mechanisms involved. Hopefully, solid answers will be achieved in this before
too many more children are unnecessarily exposed to excessive 3uoride.

Oxidative Stress

Meanwhile, as this book goes to press, a review article by E. Gazzano et al.,
OFluoride Effects: The Two Faces of Janus,O has been published and summa-
rizes much of what is known about BuorideOs mechanisms of toxicity. Of
particular interest is the ability of Buoride to cause oxidative stress by inter-
fering with the bodyOs defense mechanisms against reactive oxidative species
(ROS), which can otherwise attack membranes (lipid peroxidation) and pres-
age inBammation and a whole range of degenerative disEsases.

Physiology

An important starting point for a discussion of RuorideOs physiology is the
level of Buoride naturally present in motherOs milk. This has been measured in
several studies. Reported concentrations generally lie in the range of 0.004D
0.04 ppmi*®2°These concentrations are very much lower than the average
level used in Buoridation programs (0.6D1.2 ppm). As discussed in chapter 1,
there is little or no evidence that Buoride is an essential nutrient.
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Possibly the low levels in mother®Os milk may tell us that there were reasons
for keeping the Ruoride ion away from the infantOs developing tissues. Having
had a glimpse of BuorideOs biochemistry above, that would seem to be a fortu-
nate result.

While there is no evidence that any mechanism has evolved for concentrat-
ing Ruoride in the milkNwhich would be necessary if a baby were to receive
anything approaching the amount of RBuoride he gets from formula made
with Ruoridated waterNthere is some evidence that Ruoride may be partially
excluded from humamilk.

Increasing daily Buoride intake does not necessarily increase the concentra-
tion of Buoride in human milk. Some studies suggest that the concentration
of Buoride in milk is inBuenced by the amount ingestedpthers bnd no
signibcant correlatioff: 2*Overall, any correlation appears weak. One prob-
lem in interpreting these results is that they usually do not take into account
the total Buoride intake from all sources. Such an accounting was, however,
attempted by G. N. Opinya and colleagues, who calculated total Buoride
ingestion by individual mothers living in an area with a naturally high Buoride
concentration in water (9 ppm). Total daily intakes ranged between 9.5 mg
and 37.2 mg, yet, despite the wide variation, there was no signibPcant correla-
tion with human milk Ruoride, which averaged only 0.033 gpiVhen a
single large dose of Buoride is ingested, the concentration rises sharply in the
blood plasma. However, Ekstrand et%@t’ found that despite the rise, the
concentration in milk showed little or no change.

We can conclude from the above only that human babies are adapted to
develop with very little or no Buoride in their diet. It seems reckless to imagine
that we know better what is good for them. In particular, infancy is not the
time when one would want exposure to a substance that can affect the brain
(see chapter 15), especially at levels that are 250250 times the concentration
found naturally in motherOs milk.

One of the reasons that Dr. Arvid Carlsson, a neuropharmacologist, gave in
1978 for opposing Buoridation in Sweden was the far greater exposure bottle-
fed babies would get to Buoride than breast-fed babies. He wondered what
this Omay mean for the development of the brain and the other otgans.O
Thirty-two years later we may be beginning to Pnd out (see chapter 15).

Circulation of Fluoride

Fluoride enters the bloodstream via the gums, the stomach, the intestinal
lining, the lung (in the case of airborne Buoride), and possibly the skin during
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baths or showers (there seems to have been little formal study of this route of
exposure). Once in the bloodstream, it circulates throughout the body and can
then enter every other tissue. However, only in the calcifying tissues (which
include the pineal gland; see chapter 16) will the concentration rise substan-
tially higher than the concentration in the blood.

On average, only 50 percent of the Ruoride we ingest each day is excreted
through the kidneys, the remainder largely accumulating in our bones, teeth,
pineal gland, and other calcifying tissues. People with poor kidney function
excrete less Buoride. This affects the elderly, as kidney function decreases
with age. Because the total mass of our bones is so large, 99 percent of the
total Buoride accumulates there, although that does not mean concentrations
reached in other tissues are not signibcant. This may be particularly true of the
pineal gland (see chapter 16).

Inkielewicz and Krechniak showed that RBuoride accumulated in rat testis
in a dose- andimedependent mannef. Others have shown that Ruoride
can cross the blood-brain barrier and accumulate in rat brain (see chapter
15). However, when considering the extent of accumulation in the brain, it
is important to distinguish between accumulation in the brain itself and the
demonstrated accumulation in the pineal gfarid (see chapter 16). The
pineal gland is outside the blood-brain barrier but may have been included in
some of the analyses of the whole brain.

If the kidney is damaged, more RBuoride will accumulate, especially in the
bone.To a certain extent, the accumulation of RBuoride in the bone could
be viewed as having a protective effect by keeping Ruoride away from more
sensitive tissues. However, it may produce two problems: First, as the Buoride
accumulates in the bone over time, it may reach levels where it affects the
bone itself (and connective tissue; see chapter 17), including the bone marrow,
which is responsible for generating key cells and molecules involved in the
immune system. Second, Ruoride accumulated in the bone may cause prob-
lems for other tissues by passing into the circulation during bone turnover.
Bone turnoverNthe dynamic process of resorption and ossiPcationNmay
accelerate during fasting, ill health, and pregnancy, either by slowing down
desorption or accelerating resorption, or a combination of both.

FluorideOs Slow Turnover in Bone

The time it takes a substancedo from a given concentration to half that
concentration in the absence of continued input is called the substanceOs half-
life. The half-life of Buoride in bone is thought to be about twenty y&ars,
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with complete turnover occurring three or four times in a lifetime. Thus, turn-
over under normal circumstances is slow; however, in times of stress, disease,
or prolonged reduced diet, the turnover can increase. According to the 2006
NRC panel, twenty years may not be the true half-life. The report s@fes,
study of Swiss aluminum workers found that Buoride bone concentrations
decreased by 50 percent after 20 years . . . Twenty years might not represent
a true half-life. Recent pharmacokinetic models . . . are nonlinear, suggesting
that elimination rates might be concentration depend&nt.O

Animal Studies

There are many animal studies of BuorideOs iropatte bone and brain,

as well asn the endocrine and reproductive systems. These are discussed in
subsequent chapters along with some important human studies.

Farm and Domestic Animal Studies

Normally, when we talk about animal studies, we are thinking about animals

used in lab studies, like rats, mice, and guinea pigs. However, in the history of
Buoride pollution (see chapter 9) the Ruoride poisoning of farmyard animals

has been of great concern. Grazing cows have literally been brought to their
knees by Buoride emissions from aluminum smelters.

One of the pioneers in researching the impacts of RBuaidérmyard
animals was Dr. Lennart Krook, a veterinary pathologist at Cornell University.
Dr. Krook passed away in April 2010. One of his last studies involved investi-
gating the mysterious illnesses affecting a number of quarter borSashy
and Wayne JustusOs farm in Pagosa Springs, CotbBatoe of the horses
died. It was only when Cathy and Wayne Justus changed the horsesO water
supply that the symptoms of the remaining animals began to clear up. Dr.
Krook was able to show that the likely cause of the horsesO ailments was Ruo-
ride. This event led to the halting of Buoridation in Pagosa Springs. A very
disturbing videotape of these horses can be viewed éhlihe. Justus and
Krook study was published in the jouridlioriden 20063

The problem for both cows and horses is that they drink very large quanti-
ties of water, so should they be exposed to Ruoridated water, their Buoride
exposure can be very high indeed.

Another animal that might be very sensitive to Ruoride is the dog. The
dog is one of the few animals that succumbs to osteosarcoma, and larger
dogs commonly lose strength in their rear legs. Fluoride is known to cause
arthritic-like symptoms and is suspected of causing osteosarcoma in both rats
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and humans (see chapter 18). With the possibility that dogs are getting high
levels of Buoride in pet foddespecially pet food that contains bonemeal,
there is a very real chance that Buoride may be the causative agent for these
conditions. These speculations need to be investigated.

Summary

The chemistry and biochemistry of Buoride, and its kinetics in the body, are
such that RBuoride can function as a cumulative poison when small amounts
are ingested over a long period by drinking Buoridated water. Fluoride circu-
lates in the blood and accumulates in calcifying tissues, which include the
bone, the teeth, and the pineal gland. It can inhibit the function of a variety of
enzymes in vitro (Oin vitroO literally means Oin glassO and is used to indicate an
experiment performed outside the whole body ). Also in vitro, in combination
with traces of aluminum, Buoride can interfere with G proteins, used by many
water-soluble messengers, such as hormones and growth factors, to deliver
their messages to the inside of the cells of tissues they help regulate. Although
more difbcult to prove, it is reasonable to assume that many of the effects seen
in vitro can occur in the whole body.
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Fluoride Poisoning of Humans:
Early Reversible Effects

Reports began to emerge soon after Buoridation of public water supplies began
that some people appear to be very sensitive to Buoride, even at the supposedly
low level of 1 ppm in water. Unfortunately, governments that support 3uori-
dation have never bothered to investigate this issue in a scientibc manner. In
2008, Dr. Bruce Spittle published a bodKuoride Fatigyéthat goes into

the issue of individual sensitivity to Ruoride and covers many of the Pndings
discussed in this chapter.

Dr. George Waldbott and Sensitivity to Fluoride
Dr. George Waldbott earnedhis medical degreet the University of
Heidelbergin 1921andemigratedo the United States shortly afterwarés
a physiciann clinical practicehe specializedn the treatmentand studyof
allergicandrespiratorydiseasedde wasthe brstdoctorto demonstratehat
somepeopleare sensitiveo penicillinandthat tobaccocausetung damage.
Beginningin the 1950s he increasingly turnedtiis attentionto the adverse
healtheffectsof environmental pollutants, especially Buofidte continued
that work until his death,in 1982.

H. T. Petraborg, a medical doctor practicing in the town of Aitkin,
Minnesota, gave an example of WaldbottOs amdensitivity to Buoridé:

In 1955 Waldbott described a case of progressive illness in a woman
aged 35, characterized by weakness, severe headaches, pains in the
epigastric area, diarrhea alternating with constipation, and hemor-
rhages of the uterus. A cardinal feature of the disease was a grad-
ual loss of strength and increasing fatigue which led to complete
disability. Waldbott attributed this disease to intolerance to Buori-
dated water. The patient improved promptly following elimination

of Buoridated water. When the subject was given, unbeknown to
herself, a test dose of Ruoride the disease recurred. Subsequently,
Waldbott (1956) reported a series of 52 similar cases.

Later, other doctors, including Petraborg, repeated WaldbottOs Phéings.
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Spittle provides a long list of the symptoms that Waldbott identiPed and
called chronic Buoride toxicity syndrom&he symptoms involve various
skin rashes, gastrointestinal symptoms, urinary problems, bone and joint pain,
neurological symptoms (headaches, depression, etc.), and excessive tiredness
not relieved by sleep.

Many of the symptomghat Waldbott reported are very common complaints
andhave many different causes. Some Baggestethat WaldbottOgatients
wereimaginingthesesymptomsThat might explainsome casdsut certainly
not all, because sonpatientshad no prior knowledgeof the issueof Buo
ride or waterf3uoridation. Allthat manypeopleknew before they reported
Waldbott (and other doctors)wasthat they were experiencing problerasd
neithertheynor their doctorscouldexplainthe causeNo conventional treat-
mentworked.

Some have pointed out that several of the symptoms described by Waldbott
correspond to symptoms that appear or disappear when people are given
placebos but think they are getting a particular drugNthe so-called placebo
effect. InContinuing Evaluation of the Use of FlugiiteBonald Taves cites
D. M. Greer? to explain the issue, as follows:

A patient having gone from doctor to doctor and probably being
labeled a Ocrock,0 who Pnds a sympathetic doctor who OknowsO
that Buoride is the source of his problems is going to try very hard

to support his explanation. Expectation plays a very large role in
what subjects experience when given placebos (such as capsules of
sugar). Green reported a wide variety of symptoms (gastrointes-
tinal, heartburn, drowsiness, blurred vision, dizziness, dry mouth,
palpitation, urinary frequency and vomiting) among half of 50
professional people given placebos. The professionals, expect-
ing that they might be getting an active drug, naturally worried
about the side effects. Patients tendmdthe other hand, to have

a decrease in symptoms when given placebos.

However, the most important and consistent Pnding by Waldbott and others
is that these symptoms clear up within a few weeks if the source of Buoride is
removed, and return when exposure recurs (often without the patientOs knowl-
edge). Where possible, Waldbott and others (e.g., Grimbéfgeonducted
double-blind trials to demonstrate the phenomenon.

Some commentators have wondered how one substance could cause so
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many problems. However, since Ruoride interferes with many biochemical
processes (see chapter 12), we should not be surprised to see a wide range of
symptomsWe should also remember that there is some indication that 3uo-
ride interferes with thyroid function, and we know that those suffering from
hypothyroidism also have many symptoms that overlap with the symptoms in
WaldbottOs list (see chapter 16).

Moreover, many of these symptoms have also been observed in situations
where people have received high doses of Buddeeliscuss some of these
below. Thus, this looks like a sensitive response to a toxic substance rather
than an allergic reaction mediated by the immune system (although skin
reactions are somewhat reminiscent of contact allergy to nickel and other
substances). Waldbott himself said, OBy far the majority of my cases had no
bearingon allergy (hives, asthma, allergic nasal and sinus disease and so on).
They pertained to intolerance to Ruoride that is true poisorfing.O

Extreme sensitivity to any toxic substance should be expected in a small
fraction of people. In any human population there is a very wide response to
a toxic substanc®#/e can expect that a small percentage will be very resistant
to a particular substance, a small percentage will be very sensitive, and most of
the population will be somewhere in the middle.

In 1997, Shulman and Wells analyzed reports obtained from the American
Association of Poison Control Centers of suspected over-ingestion of Buoride
by young children (less than six years of age). This poisoning arose from the
consumption of home-use dental products, like RBuoridated toothpaste. The
authors made the following comment:

Parents or caregivers may not notice the symptoms associated with
mild Buoride toxicity or may attribute them to colic or gastroen-
teritis, particularly if they did not see the child ingest Ruoride.
Similarly, because of the nonspecibc nature of mild to moderate
symptoms, a physicianOs differential diagnosis is unlikely to include
Ruoride toxicity without a history of Buoride ingestién.

These comments were made in the context of poisoning by relatively large
amounts of Ruoride (e.g., 50 mg in one case). If it is difbcult for parents
and doctors to recognize the cause of these problems at such high doses, it
underlines how much more difPcult it is for doctors to recognize the cause of
poisoning that may accrue from very much smaller doses of Ruoride among
people who are particularly sensitive to Buoride.
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Feltman 1956, Feltman and Kosel 1961
In the late 1940s Dr. Reuben Feltman, a researahéfte Passaic Hospital
in New Jersey, started a studynis own expendge investigate the effectsm
pregnant women and young childrefiingesting sodium Ruoride tabléts.
In 1950 he received funding from the U.S. Public Health Servie&l$)
to continue the studyin the study the dose administered wasd, which
correspond$o 1 liter of Ruoridated wateat 1 ppm. The study was designed
to last ten years, but when early results showed that patventsexperienc-
ing side effects, the PHS stopped funding the study. WJlemes Rorty, the
editor of Exner and WaldbottOs bobke American Fluoridation Experiment
asked about this terminatian 1956, Dr. John Knutson, dental director for
the PHS, stated that FeltmanOs Ooriginal researdbatippl proposed Oto
determine the efbcacy (in preventing carigs)he additionof measured
doseof Buoride saltto pregnant women and childrenp to and through the
ageof eight years,00 and Knutson claimed thaofi@reFeltmanOs progress
reports mentioned Oany ill-effetdsthe persons taking the Ruoride pills.O
Knutson added, Oln poiaf fact, there arao data basedn careful scientibc
researchio indicate that waterborne Ruoride ingestmithe levels used for
dental decay control has any ill effeéts.O

In 1961, Feltman, joined by a second researcher from Passaic General
Hospital, George Kosel, published a Pnal remorthis work, in which they
stated the following:

One percendfour cases reacted adversetiie Ruoridé1l mg/day
tablets).By the useof placebosit was debPnitely established that
the RBuoride and not the binder was the causative agdmsa
reactions, occurringn gravid women an¢h childrenof all ages
in the study group affected the dermatologic, gastro-intaktin
and neurological systems. Eczema, atopic dermatitis;auidi
epigastric distress, emesis and headache have all ooasitired
theuseof Buoride and disappeared upon tiseof placebo tablets,
only to recur when the RBuoride tablet was, unknowirtglythe
patient, given again. When adverse reactions occurhérapy
canbe readily discontinued and the patiemt parent advisedf
the fact that sensitivity exists and the elenmistd be avoidedas
muchaspossiblé®
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WaldbottOs Struggle to Be Heard

Waldbott summarized his work iRluoridation: The Great Dilemnaabook
coauthored by Albert Burgstahler and Lewis McKintfeldnlike his other
work, which brought him considerable fame among allergists around the
world, WaldbottOs wodh Buoride was largely ridiculed by those who resented
his opposition to RBuoridation. He documented the struggle he had with the
promoters of Buoridation i Struggle with Titaris.

Moderate- to High-Dose Responses to Fluoride

Evidence that the symptoms described by Waldbott and others are real for
highly sensitive persons is that they mimic the symptoms that occur at much
higher doses for people who are not extremely sensitive.

In the next sections we discuss some of the skin problems, gastrointestinal
symptoms, bone and joint pain, and neurological symptoms that have been
described in the studies of people with moderate to high exposure to Buoride,
which mirror the symptoms found by Waldbott at much lower levels.

Skin Problems

There have been many reports of skin problems (rashes, ulcers, pimples, etc.,
in the area of the mouth) associated with the use of Buoridated toothfpaste.

As early as 1957, Thomas Douglas, MD, of Seattle, Washington, described
the lesions caused by Ruoridated toothpaste in 133 patients he had treated. He
described the lesions as follows: Oshallow superbcially ulcerated areas which
tend to have a whitish exudate the surface and surrounding areas. The
worst lesions and, indeed, the earliest lesions, commemnced those areas
which come into contact with the teeth. The tongue, hard palate, soft palate,
Boor of the mouth, gingival regions and oral pharynx also produced similar
ulcerations.O Of the 133 patients who had the lesions, 94 had gums that bled
easily and 99 complained of soreriéss.

Muscle, Joint, and Bone Pain

Sodium Ruoride (as a source for Buoride) has been used in the treatment of
patients with osteoporosis in an effort to increase bone mineral density and
reduce fractures (see chapter 17). However, a number of side effects, including
rheumatic pain, have been reported. Riggs et al. reported the following:

Twenty-three of the Buoride-treated patients (dose = 18D27mg/day)
had adverse reactions (38 per cent), which caused bve of them to
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discontinue therapy; 13 had rheumatic symptoms (joint pain and
swelling or painful plantar fascial syndrome), nine had gastroin-
testinal symptoms (severe nausea and vomiting, peptic ulcer, or
blood-loss anemia), and one had both rheumatic and gastrointes-
tinal symptomsg?®

It is also well established that the earliest symptoms of skeletal Ruorosis are
almost identical to the symptoms of arthritis. Here are just a few of the many
reports:

The onset was insidious, and stiffness of the back and legs was a
universal complaint. Almost all the patients complained of vague
Reeting pains all over the body, particularly in the spine and in the
knee-joints?®

The onset of chronic Ruorosis is insidious and may be confused
with chronic debilitating diseases such as osteoarthritis, trace-
element toxicosis, and trace-element debciefCies.

In the initial stages, the complaints of the patients are not remark-
able At brst they experience vague rheumatic pains, then the pains
become localized in the spiffe.

Neurological and Behavioral Problems
Headaches have also been reported as one of the early symptoms of skeletal
Buorosis. For example, in a 1994 artioteskeletal Ruorosis in thidmerican
Journal of Roentgenoldljging et al. reported, O The initial symptoms usually
were headache and weaknéss.O

Waldbott wrote that as early as 1974 Russian physicians (Popot)et al.
had reported neurological symptoms among patients suffering from occupa-
tional Buorosis. He also noted that Polish researchers (Czechowicz, Osada,
and Slesa®) had observed effeats brain tissue in high-dose experiments
with guinea pigs. These observations prompted Waldbott to suggest, OIf such
a direct action of Ruoride upon nerve tissue should be conbrmed by further
studies, it would explain some of the diverse neurological complaints in arms
and legs, such as numbness, muscle spasms and pains, and the frequent head-
aches . . . that | and others have encountered in the early stage of Ruoride
poisoning before bone changes oc&ur.O
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To date over eighty animal and biochemical studies have indicated that
Buoride damages the brain and changes behavior; twenty-three studies have
indicated that Buoride at moderate doses is associated with lowered 1Q; and
two studies have shown behavioral changes that were associated with RBuoride
exposure in both children and adults (see chapter 15).

Gastrointestinal Symptoms

The excerptin thefollowing paragraphs illustrate numerexamplesf gastro-
intestinalproblems reporteth cases whergeoplehavehad moderateo high
exposureo Ruoride We beginwith a statemenfrom the U.S. Environmental
Protection Agency (EPA) pertainintp poisoningby RBuoridesin pesticides:
Olngested Ruorids transformedn the stomachto hydroRuoricacid, which
hasa corrosive effeon the epitheliallining of the gastrointestinal tracthirst,
abdominapain,vomiting,anddiarrhea aresuasymptoms. Hemorrhage the
gastric mucosa, ulceration, erosi@msjedemaare commorsigns.®

Swallowing RBuoridated toothpaste.
Shulman and Wells, mentioned above, discuss parentsO confusion of the symp-
toms associated with mild Buoride toxicity with those of Ocolic or gastroen-
teritisO when Ruoridated toothpaste and other Ruoridated dental products are
swallowed by young childréh.

Swallowing RBuoride gels.

C.-J. Spak and his Swedish coworkers, in an investigation of the impacts of
swallowing RBuoride gels, demonstrated that Buoride could damage the stom-
ach lining. They described their bndings as follows: OThe histopathological
evaluation revealed changes in nine of ten patients, with the surface epithe-
lium as the most affected component of the mucosa. The present study clearly
shows that a treatment with a F gel of rather low F concentration may result
in injuries to the gastric mucos.0

Treatment of osteoporosis.
As mentioned, sodium RBuoride has been used in the treatment of patients
suffering with osteoporosis; this is in an effort to increase their bone mineral
density and thereby reduce fractures (see chapter 17). The side effects described
by those running the clinical trials studying the use of sodium Ruoride to treat
patients with osteoporosis included gastrointestinal damage. There are many
reports; here are two:
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Results from several large trials indicate that signibcant side effects
attributable to treatment occur in about one-third to one-half of
patients. Symptoms have been of two typesNperiarticular and
gastrointestinal . . . Gastrointestinal symptoms consist of epigas-
tric pain, nausea, vomiting, and occasionally, blood-loss anemia;
these presumably result from the irritant effect of Ruorideoion
gastric mucosa . . . Diarrhea occurs occasictially.

Of 48 patients who began sodium RBuoride therapy (dose = 9.0D27
mg/day F), 25 developed signibcant side-effects (10 with nausea
and dyspepsia, 1 with gastrointestinal hemorrh&ge).

Skeletal Buorosis cases in India.
Gastric problems have also been reported in studies of citizens suffering from
skeletal Ruorosis in areas of India with high natural levels of RBuoride in the
water. The following symptoms have been reported among the inhabitants
consuming water with high Buoride content: Oloss of appetite, nausea, abdom-
inal pain, Ratulence, constipation and intermittent diarrhoea . . . When water
with negligible amounts of Ruoride (safe water) is provided, the complaints
disappear within a fortnigh®

Dr. A. K. Susheela, executive director of the Fluorosis Research and Rural
Development Foundation in Delhi, India, has moved from a general descrip-
tion of these gastric problems to more detailed microscopic observations. In
1996, she and her colleagues reported abnormalities of the gastric mucosa in
patients with outright skeletal Ruorosis (osteoRuorosis). They described their
study as follows:

A prospective case-controlled study was performed to evaluate the
gastrointestinal symptoms and mucosal abnormalities occurring in
patients with osteoRuorosis. Ten patients with documented osteo-
Buorosis and ten age- and sex-matched healthy volunteers were
included in the study . . . Electron microscopic abnormalities were
observed in all 10 patients with osteof3uorosis. These included
loss of microvilli [small hairlike structures that protrude from the
lining of the Gl tract and facilitate the uptake of minerals and other
nutrients into the blood], cracked-clay appearance, and the pres-
ence of surface abrasi@rsthe mucosal cells. None of the control
subjects had any clinical symptoms or mucosal abnormalities. It
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was concluded that gastrointestinal symptoms as well as mucosal
abnormalities are common in patients with osteoRuopdsis.

Dismissing Fluoride Sensitivity
In 1971, the PHS, presumably fearing that WaldbottOs reparsensitiv-
ity were threatening the Buoridation program, asked the American Academy
of Allergy (AAA) to investigate the matter. Without interviewing Waldbott
or any of his patients, the AAAOs eleven-member executive board declared
Ounequivocally and unanimouslyO that Othere is no evidence of allergy or
intolerance to Ruorides as used in the Buoridation of the community water
supplies®

However, Waldbott pointed out the following:

1. None of the board members had carried out any research into Ruoride
for themselves.

2. In the references, they cited Waldbo&@sruggle with Titarféwhich
was intended for a lay audience, and thus these board members ignored
most of his published case studies.

3. The request for this statement came from the PHS, which clearly had
a vested interest in the outcome.

4. At about the time the statement was released the PHS announced
research grants to four of the eleven board members amounting to
nearly $800,000, a huge amount of money in 1971.

5. Most of the other members of the board had previously received fund-
ing from the PHS for their worlon allergies?

Despitethe apparent ignoranandbiasin the AAA disclosedyWaldbottOs
criticisms,andthe evidencef WaldbottOs own worthis 1971 statemenby
the AAA hasbeencitedagainandagainby Ruoridation governmergagencies
and reviewpanelsto dismissthe issue, sometimegith little further analysis.
The AAA statemenhasbeenusedn this waybythe British Royal Collegef
Physician€? the Inquiry into the Fluoridationof Victorian Water Supplie¥,
the Australian NationaHealth and Medical Researc@ouncil4¢ the World
Health Organizationt’the U.S. Departmenbf HealthandHuman Service$
the New Zealand Publielealth Commissiorf? andthe U.S. National Research
Council®® Usingthis statemento negatebonabderesearch publicationgth-
out carefulscientib@nalysiss an evasiorof responsibility.
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Any criticisms of WaldbottOs methodologies could have been easily resolved
scientibcally if the governments promoting Ruoridation had been prepared
to put some resources into the matter. However, they chose to resolve the
issue politically, by using the authority of an expert body in the same way that
they had used endorsements in the promotion of the program. The result is
that health agencies in Buoridated countries have never attempted to perform
systematic studies, even when it has been recommended that they do so by
several independent observérs,

Michael Prival, PhD, writingon behalf of the Center for Science in the
Public Interest, made the following suggestion in 1972:

It isimportantto realizethat WaldbottOs work constitutes a central
medical coreof the American anti-Buoridation movement . . .
Ratherthan simply denyinghe validity of his reportsjt would be

to theadvantagef all concernetb havehemthoroughly analyzed.
This could bestbe doneif a smallnumberof unbiasedgqualibed
physicians, agreed upbpboth Osidesp@uldindependentlgxam

ine anddiagnoseseverabf the patientswho are reportedly allergic
to Buoride. Onlywhenthis is done will therebe any possibilityf
resolvinghe long-standing controversy surroundithgs issue

In 1979 Donald Taves stated, OMost of the above counter arguments [to
WaldbottOs bndings] are basedpassive observations; so while it seems
unlikely to most scientists that Suoride is causing adverse effects at 1 ppm
F, active study is desirable.O Taves werntib recommend a study design
that would take into account the criticisms leveled at Waldbott and others.

No such government-sponsored study has been attempted in the years since
TavesOs suggestions were made.

In 1991, the National Health and Medical Research Council (NHMRC),
the Australian governmentOs own research body, also recommended that the
matter be put to rest with well-designed studies. The authors wrote,

It is desirable to explore in a rigorous fashion whether the vague
constellation of symptoms which are claimed to result from inges-
tion of Buoridated water can be shown to be reproducibly devel-
oped in these OsusceptibleO individuals. These claims are being
made with sufbcient frequency to justify well-designed studies
which can properly control for subject and observerbias.
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Not one health agency in Australia, in the nineteen years (as of 2010) since
this recommendation was made, has attempted any formalatildg matter.
This, despite the fact that citizens have offered to be tested in thf§ way.

Fluoride Allergy

A very small number of people appear to be exquisitely sensitive to Ruoride and
have an apparent allergic reaction to it, which in some cases can be acute, even
life-threatening®” Although a true allergy to Buoride, in the sense of an action

of the immune system, initially postulated by Waldbott in some of his early
cases, has generally been considered improbable, there is some experimental
evidence that a response to Ruoride mighrica true allergy. In association

with calcium, RBuoride can trigger the release of histamine, a major effector
substance in many allergic reactions, from mast cells irf¥/Hidowever, the
concentrations of Buoride used in these experiments were higher than would
normally be found in human plasma.

Summary

A small minority of people, perhaps 1 percent, appear to be acutely sensitive
to exposure to Buoride at the concentrations present in Buoridated water. The
wide range of signs and symptoms resemble those seen in poisoning with
larger amounts of Ruoride. These pPndings date from the 1950s. However, far
from leading to more extensive studies, they were ridiculed when introduced
and have since been largely ignored. Also, an OauthoritativeO statement by
the board of the American Academy of Allergy has been used repeatedly for
almost forty years to dismiss the issue. It is long past time that governments
that promote RBuoridation investigated this matter in a rigorous scientibc
manner, as recommended by a number of independent observers.

I"H$968/()$*(+,-. & 1/$$$03; 123204$$$0560$%8



¥14 ¥

The 2006 National
Research Council Report

Many of the reviews of BuorideOs toxicity and the risks of water Buoridation
sponsored by pro-Ruoridation governments have amounted to little more than

self-fulblling support for water Ruoridation (see chapter 24). This support has

usually been accomplished by the selection of a panel of known Ruoridation
promoters and/or government employees. The review by the iINRRD06

was refreshingly differeft.

In 2002, the Ofbce of Drinking Water of the U.S. Environmental Protection
Agency (EPA) commissioned the NRC to review the safe drinking water
standards for Buoride. It did this for two reasons: (1) Such reviews are required
every ten years, and (2) new scientiPc evidence suggested that Buoride could
cause more damage than the single end poimtripplingskeletal Ruorosis
that the EPA had used to determine the MCLG (maximum contaminant
level goal) for Buoride in 1986.

The last NRC review had been undertaken in 1988that review, a largely
pro-Buoridation panel of authors conbrmed the safety of the 4 ppm MCLG
but recommended that new studies should be undertaken.

In 2003, the NRC appointed a panel to undertake the review requested by
the EPA. The twelve-member scientiPc panel was the most balanced ever
appointed in the United States to do any kind of reveeM3uoride. It included
some scientists opposed to Ruoridation, others who actively promoted the prac-
tice, and still others who had never taken a posiiothe matter. However,
the brief to the panel was to examine not the benebts of Buoridation, but the
toxicology of Buoride. In fact, the name of the NRC study from its inception
wasToxicologic Risk of Fluoride in Drinking Water (BEST-K-02DQ5HA)
it was published in March 2006, at which time it was changdduoride in
Drinking Water: A Scientibc Review of EPAOs Standards

The task of the NRC panel was described in its report as follows:

The committee was charged to review toxicologic, epidemio-
logic, and clinical datan RuorideNparticularly data published
since the NRCOs previous (1993) reportNand exposureodata
orally ingested Ruoride from drinking water and other sources.
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On the basis of its review, the committee was asked to evaluate
independently the scientibc basis of EPAOs MCLG of 4 mg/L and
SMCL (secondary maximum contaminant levelNa concentra-
tion intended to avoid cosmetic damage) of 2 mg/L in drinking
water, and the adequacy of those guidelines to protect children
and others from adverse health effects. The committee was asked
to consider the relative contribution of various Buoride sources
(e.g., drinking water, food, dental-hygiene products) to total expo-
sure. The committee was also asked to identify data gaps and to
make recommendations for future research relevant to setting the
MCLG and SMCL for Buoride. Addressing questions of artibcial
Buoridation, economics, risk-benebt assessment, and water-treatment
technology was not part of the committee(@sgbtzagis added].

Promoters of Buoridation have claimed that the panelists looked only at
studies involving exposure to Ruoride at 2D4 PPklowever, it is important
to stress that no restrictions were placeavhat levels of Ruoride were used in
the studies reviewed by the panel. In fact, the panel examined several studies
that found adverse effects at levels less than 2fpHm.

On August 12, 2003, Paul Connett was invited to give a forty-bve-minute
presentation to the panel. He was the only scientist known to be opposed to
Buoridation who was given this formal opportunity to present his views and
evidence in persdf.The panel heard from Dr. Connett immediately after
hearing from Dr. William Maas, who, at the time, was the director of the Oral
Health Division at the CDC.We are happy to say that most of the concerns
Dr. Connett expressed were eventually addressed in the NRCOs review.

The review, which occupied the panel intensively for more than two years,
was Pnally published in March 2006; it ran to 507 pages, including over 1,100
references.

Unlike those of the York Reviéfvand the NHMRC,'” the NRC panel
members did not restrict themselves to epidemiological studies but availed
themselves of all the science that might throw some bgHsuorideOs toxic
potential. That included biochemical studies, animal studies, modeling calcu-
lations, clinical trials, and human epidemiological studies. That allowed a
Oweight-of-evidenceO approach to assess potential harm.

The panelOs exposure analysis in chapter 2 of its report indicated that certain
subsets of the population consuming water Buoridated at 1 ppm were already
exceeding the EPAQs reference dose of 0.06 mg/kg/day (listed in the EPAOs
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Integrated Risk Information Systéfiy These population subsets included
bottle-fed infants (receiving formula reconstituted with Buoridated water);
those with borderline iodine debciency; those with impaired kidney function;
and those who drank excessive amounts of water, including outdoor laborers,
athletes, military personnel, and diabetics. The panel concluded that the 4
ppm standard for Buoride was not protective of health and recommended that
the EPAOs Ofbce of Drinking Water perform a new health risk assessment to
determine a new MCLG.

While not discounting any of the other health concerns revealed in the
eleven chapters of the report, the authors singled out three clinical conditions
that they believed triggered the need for a new health risk assessment:

1. Clinical stage Il skeletal RuorogidThe committee judges that stage
Il'is also an adverse health effect, as it is associated with chronic joint
pain, arthritic symptoms, slight calcibcation of ligaments, and osteo-
sclerosis of cancellous [porous] borigs.O

2. Bone fracture®The majority of the committee concluded that the
MCLG is not likely to be protective against bone fractuf@s.O

3. Severe dental Ruorosis: OAfter reviewing the collective evidence, includ-
ing studies conducted since the early 1990s, the committee concluded
unanimously that the present MCLG of 4 mg/L for Buoride should
be lowered. Exposure at the MCLG clearly puts children at risk of
developing severe enamel Buorddis.O

The Difference between the MCLG and MCL

The MCLG (maximum contaminant level goal) is the level of Ruoride deemed
safe by the U.S. EPA, based the best science available and the application of
appropriate safety factors, to protect all members of society, including vulner-
able subgroups, from knowand reasonably anticipateald health effects.
The MCLG is not an enforceable standard but a goal.

The MCL (maximum contaminant level) for drinking water is an enforce-
able federal standard. This is set by the EPA as close to the MCLG as
economic considerations will allow. For example, as mentioned previously, the
MCLG for arsenic is set at zero, because it is a known human carcinogen, but
the MCL for arsenic is set at 10 ppb (parts per billion) because of the costs
of removal of naturally occurring arsenic. Currently, both the MCLG and the
MCL for Buoride are set at 4 ppm.

As of July 2010, it had been four years since the NRC recommended that
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the EPA produce a new MCLG, but the EPAOs Ofbce of Drinking Water
has yet to produce a new health risk assessment, hence no new MCLG or
MCL. Meanwhile, a former risk assessment expert at the EPA has reviewed
the NRC report and concluded that if normal regulatory and toxicological
procedures were followed, a new MCLG would have to be set at (*ppm.

If that were to be the conclusion of the EPA, it would force an end to water
Ruoridation.

ADA and CDC Responses

If the EPAOs response has been tardy, the response of both the American
Dental Association (ADA) and the Oral Health Division at the CDC was
very rapid. On the day the NRC report was released, the ADA declared that it
was irrelevant to water Ruoridation, erroneously claiming that the NRC panel
concerned itself only with water containing 4 ppm, which the ADA said was
Omuch higherO than the levels used in Ruoridation programs (0.79122 ppm).

It took the CDC six days to announce the same conclusion. On March 28,
2006, the Oral Health Division of the CDC declarenh its Web page, OThe
Pndings of the NRC report are consistent with CDCOs assessment that water
is safe and healthy at the levels used for water Ruoridation (0.7D1.2 thg/L).O
As of July 2010 this statement still appeasadhe CDC Web page.

The CDC produced no comprehensive analysis to support its claim. It is
hard to believe that in six days Oral Health Division personnel could have
read and digested the report, let alone its over 1,100 references. They certainly
did not have time to perform a health risk assessment to determine a new
MCLG to see how it would compare with the level at which communities
now Ruoridate their water.

It is important to put the role of the CDC in this matter in perspective. As
we explained in chapter 4, there is only one division at the CDC involved with
Ruoridation, the Oral Health Division (OHD). This division is largely staffed
with personnel with dental qualibPcations but very few with qualibcations in
general or specialized medicine. Nor do any appear to have qualibcations in
toxicology or risk assessment. There appears to be no individual scientist (or
group of scientists), let alone a division, at the CDC with the responsibility
to oversee the safety of water Ruoridation. This is all left to the OHD, which
has a clear conf3ict of interest in this matter, because it actively promotes water
Ruoridation.

While it is clear that political factors (i.e., doing whatever is necessary to
support a long-standing policy) appear to be inRuencing both the ADAOs and
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the CDCOs positioren the relevance of the NRC report to water Buorida-
tion, it is important to stress thecientibBaws in their respective claims that
somehow RBuoride is bad at 4 ppm but okay at 1 ppm, because the same argu-
ment is being made by several other pro-Ruoridation government agencies,
spokespersons, and consult@it¥We will examine the case of Bazian Ltd.

BazianOs Critique

As part of its consultation process for the proposal to Ruoridate Southampton
and surrounding communities, the UK South Central Strategic Health
Authority (SHA) held three public meetings in October and November
2008.At those meetings Paul Connett and others drew attention to the NRC
report. In response, the SHA hired the consulting company Bazian Ltd. to
review the report.

BazianOs only substantive point was that the NRC panel was considering
higher concentrations of Buoride than those used for Buoridation: O The maxi-
mum levels of water-borne Buoride for cosmetic or health safety recommended
by the EPA, and examined in the book [the NRC report], are two to four times
higher than the level of water Buoridation proposed for Southampton and
higher than the 1.5ppm maximum level laid down by the European U&fon.O

Using this as a reason, SHA dismissed the NRC report without referring
to a single page, let alone a single one of the studies referenced. The follow-
ing statement appeared in the Pnal SHA report, authored by Professor John
Newton, endorsing Ruoridation for Southampton: OThe SHA commissioned
the ... specialist expert organization (Bazian) to undertake a critical appraisal
of the National Research Council report. Their conclusion was that the report
is not relevant to the proposed scheme because it considers much higher levels
of Buoride (4ppm) than those envisaged in Southampton (1p$m).0

BazianOs actual wording in its summary was as follows: O The question it [the
report] examines does not hadieectrelevance tthe issue of Buoridation in
SouthamptonO [emphasis add®dh other words, Bazian did not deny the
obvious fact that the NRC data were relevant but found a way to imply that
the relevance was Oindirect,O whatever difference that may make. Although
BazianOs words were quoted in the SHA paper, the word OdirectO was omitted
in Professor NewtonQOs text. For whatever reason, Newton felt free to ignore the
NRC report when recommending Ruoridation in SouthamptonNan action
that many may deem incautious or even reckless.

It is difpcult to know just what Bazianmeantto imply with the word
Odirect@nd what the brmOs representativesuld havesaid if askedto
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explainwhat OindirectO eviderite NRC reviewhad provided.Had they
beenchallenged, theymight havebeenforcedto acknowledgéhe crucial
difference betweetoncentraticanddos¢hat wediscussn chapter 1 (some-
one drinking 2liters of waterwith a concentratioof 1 ppmwould get the
samedosef Buorideassomeone drinking liter of waterat 2 ppm). They
might haveadmittedthat whatwasneedecherewasan analysighat would
establishthat therewasan adequatenargin of safetysufpcientto protect
everyonén the Southampton area frorthe adversehealth effectsdocu
mentedin the NRC review(seechapter20). Suchan exercisevould have
required consideratioof the doseat whichtheseeffects were observehd
the expectedangeof doseexperiencetly a populationvhoseconsumption
of waterand of Buorideobtainedfrom other sourcesvasuncontrolled.It
would havealsorequired choosingn adequatesafetymargin to account
for the rangeof sensitivityto any toxicsubstancexpectedacross darge
population(seechapterdl, 13,and20). Establishingsafetyunderthesevital
requirementsvould havebeendifbcultto do, especiallgincein chapter 2of
the NRC reviewthe panelestablishedhat certainsubset®f the American
population are exceeditige EPAOs IRIS referendeseof 0.06 mg/kg/day*
while drinking Buoridatedwaterat 1 ppm, includinginfants who are fed
formulamadewith tap water.

Here are just two of several other piecetdirectevidence that needed
consideration. The NRC reviewed studies that indicated an association
between a tripling of hip fractures in elderly people drinking water at 4.3 ppm,
and a possible doubling at 1.5 ppm, in a relatively small study popéfésien
chapter 17)lt is difpcult to see how Bazian or the SHA could justify expos-
ing a much larger population to Buoride at 1 ppm over a lifetime, especially
since that population would include some people with impaired kidney func-
tion. Similar considerations apply to the association between altered thyroid
function and people drinking water with Ruoride at 2.3 p38uch consider-
ations are discussed further in chapter 20.

Kathleen Thiessen, PhD, an NRC panel member, responded to the claim
that the NRC report is not relevant to public water Buoridation in the course
of two statement¥’ 35of which excerpts follow:

Scope of the NRC reiire National Research CouncilOs commit-
teeon Buoride in drinking water was asked to review the adequacy
of EPAOs Maximum Contaminant Level Goal (MCLG) of 4
mg/L RBuoride in drinking water and the corresponding Secondary
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Maximum Contaminant Level (SMCL) of 2 mg/L. The commit-
tee concluded that those regulatory limits are not protective of
public health. The committee was not asked to review the safety
of so-called OoptimalO concentrations of Ruoride in drinking water
(0.7D1.2 mg/L, as used in deliberate Buoridation of public drink-
ing water supplies), although much of the report is relevant to such
a review (discussed further below). In addition, the committee was
not asked to review the efbcacy or reported benebts of Buorida-
tion, on the basis of which community water Ruoridation was
instituted. The committee also did not review in any detail either
the history or the politics of water Buoridation.

Relevance of the NRC report to water RuoridAtibough
the NRC report did not examine the safety, efpcacy, or benebts
of water RBuoridation, or specibcally evaluate the toxic effects of
OoptimalO levels of water Ruoddéumans, the committee did
examine a number of issues that are relevant to such evaluations.
In particular, the committee did an extremely thorough review of
RBuoride intake in the U.S., by age group, considering all sources
of RBuoride intake (water, dentifrices, food, air, soil, pesticides,
pharmaceuticals), including Ruoridated drinking water. In addi-
tion, the committee looked specibcally at population subgroups of
special concern, for example, due to very high water consumption
or to impaired RBuoride excretion. A number of the toxicity studies
that the committee reviewed involved RBuoridated water or expo-
sures equivalent to those expected with Buoridated water . . .

Hazards of Buoride expodure NRC report concluded that the
existing MCLG of 4 mg/L is not protective of human health. This
conclusion was based largetyhealth effects that have long been
considered specibc to Buoride and signibPcant enough to warrant
protection, namely dental RBuorosis and skeletal Buorosis. The
NRCOs review differed from previous reviews of Buoride by saying
that severe dental Buorosis is an adverse health effect (not merely a
cosmetic effect), that stage Il as well as stage 1l skeletal Buorosis
is an adverse health effect, and that a Buoride concentration of 4
mg/L is likely not protective with respect to an increased risk of
bone fracture. The NRC report indicated that at 2 or 4 mg/L, bone
Buoride concentrations can reach the ranges historically associated
with stage Il and Il skeletal Ruorosis. The committee was not
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able to rule out a carcinogenic effect of Ruoride or of Owater Ruo-
ridationO (i.e., due to some substance added along with an impure
Buoridating agent). Nor was the committee able to rule out the
possibility that Buoridation is associated with an increased risk of
Down syndrome in children of young mothers. The committee
also reported that Buoride exposure is plausibly associated with a
number of other health effects, including neurotoxicity, gastroin-
testinal problems, and endocrine problems, and that even though
these effects are not necessarily specibc to Ruoride exposure, the
associations cannot be ruled out and need further study.

With respectto dental Buorosisskeletaluorosisand risk of
bone fracturethe NRC committee considered primaristudies
in which populations werexposedo concentrationf Ruo
ride in drinking water of around 4mg/L; from those studies
the committee concludethat 4 mg/L is not protectiveof those
effects.The committeedid not, for any endpoint, determine a
Ono-effect levelgd individual intake level(mg per dayof Ruo-
ride intake per kg body weight) below whichno adversénealth
effects occur. Howevdhe rangesof intake levelsor estimated
averagéntakelevelsassociatedith anumberof adverse effects,
arein the rangeof intakesexpectedwith Ruoridated drinking
waterin the U.S. Fluoride exposur@sthe U.S. are driven largely
by consumptionof drinking waterand beveragemadewith tap
water. Waterintake for a givenagegroup varies substantiallyN
around &actorof 100 betweerthe highestandlowest consump-
tion rates(discusseth the NRC report).The resultof this is that
for waterBuorideat 1 mg/L vs.water3uorideat 4 mg/L, there
will be ahugeoverlap betweethe respective populationgjth
apparent differences onbt the very highestwater intakes.In
otherwords, any effedeenat 4 mg/L is probably goindo occur
in somepeopleat 1 mg/L (e.g.,in the peoplewith highestwater
consumptionor in peoplewith impaired Buoride excretiorut
this might easilybe missedin the samplesizes typicallysedin
studies®®

CarcinogenicityChapter 10 of the NRC report also reviewed
human and animal studies of carcinogenicity, in addition to
genotoxicity studies, although the NRCOs review did not include
a number of the older studies . . . The committee unanimously
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concluded that OFluoride appears to have the potential to initi-
ate or promote cancers,O even though the overall evidence is
Omixed.O Referring to the animal studies, the committee also said
that Othe nature of uncertainties in the existing data could also be
viewed as supporting a greater precaution regarding the potential
risk to humans.O The committee also discussed the limitations of
epidemiologic studies, especially ecologic studies (those in which
group, rather than individual, measures of exposure and outcome
are used), in detecting small increases in riskNin other words,
the studies are not sensitive enough to identify small increases in
cancer risk; therefore a OnegativeO study does not necessarily mean
that thereisnorisk . . .

While the NRC committee did not assign Ruoride to a specibc
category of carcinogenicity (i.e., known, probable, or possible),
the committee did not consider either Oinsufbcient informa-
tionO or Oclearly not carcinogenicO to be applicable. The commit-
tee report includes a discussion of how EPA establishes drinking
water standards for known, probable, or possible carcinogens; such
a discussion would not have been relevant had the committee not
considered Ruoride to be carcinogenic. The question becomes one
of how strongly carcinogenic Buoride is, and under what circum-
stances. As mentioned, Ruoride may be a cancer promoter rather
than an initiator, although the two mechanisms are not mutually
exclusivé’

Basis for establishing Buoride concentrations in local drinking water
suppliedistorically, the local temperature (the Oannual average of
maximum daily air temperaturesO over a minimum of 5 years) has
been used as the basis for recommending a given level of Ruoride
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 players or gymnasts, for example,
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 Buoride, 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
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water Ruoridation levels are the same for the colder and hotter
parts of the same state.

Concerns about silicoRuordegmber of issues have been raised
concerning the use of silicoRuorides as the RBuoridating agent in
most public water supplies (discussed brieRy in the NRC report).
These include increased lead in childrenOs blood, increased leach-
ing of lead into water from plumbing Pxtures, and the addition of
other substances to the drinking water along with the silicoBuo-
rides. 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 difbculty
in removing it or in measuring it). However, in the addition of the
impure silicoBuorides 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
guestion is whether knowingly adding any amount, however tiny,
is appropriaté®

Summary
The 2006 National ResearcBouncil reportwasthe prstU.S. reportto look
at low-level Ruoride toxicitin abalancedvay.The reporting panel@skwas
to determinewvhetherthe maximum contaminant level gdal drinking water,
currently 4 ppmwasappropriatdor protectinghealth.The report concluded
that the MCLG wastoo high and shouldbe reducedThe reportis clearly
relevanto Buoridation sincef 4 ppmis too high (by anunspecibedmount)
to be acceptablasa contaminantit cannotbe sensiblego deliberatelyadd
1 ppm That impliesa safetymargin of lessthan four times, possibly much
lessNabsurdly smally normal toxicological standard®espitethis, the major
promotersof Buoridationhastenedo statethat the reportwasirrelevantto
Ruoridationandcouldbe completely disregardeah) the spurious groundbat
it dealtonlywith exposuréo Buorideat morethan2 ppm. Acceptancef such
a tiny margin of safety indicates a cavalier disredardpublic health.The
reportidentipedthreemain concernsNstagdl skeletalBuorosis, bone frac-
tures,and severalental RuorosisNbutalsodrew attentiorto other potential
healthhazards especiatlythe endocrine systeendthe developing brain.

In the following chapters we review the impacts of RBuorddevarious
tissues of concern and buttress our comments with citations from the NRC
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review, the most comprehensive tertBuorideOs toxicology available to date.
However, several important health studies have been published or trans-
lated into English since the NRC report was published in 2006, and they
add further weight to the NRC Pndings. These studies include many more
research papeas RuorideOs impamt the brain (chapter 15) as well as Bassin
et al.Os important pager osteosarcom¥(chapter 18).
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Fluoride and the Brain

Nowhere do the dangers of exposing a whole population to uncontrolled doses
of a toxic substance become more apparent than in the possibility that they
may damage brain function. It has been documented time and again that very
small amounts of some chemical substances can cause subtle yet signibcant
changes in a childOs mental development and behavior. Once a small chemical
change occurs over a wide and varied population, there may be unintended
and unfortunate consequences, not only for the individual but for the entire
population. Such changes might not be recognized until the damage becomes
irreversible or irreparable. This appears to have happened in the case of the
impact of airborne leadn childrenOs 1Q in the United States, when lead was
present in gasoline. It doesnOt take a very large downwind shift in IQ in the
whole population to have a dramatic effect in decreasing the number of intel-
lectually gifted children and increasing the number of mentally handicapped.

The story of BuorideOs possible interaction with the brain began indepen-
dentlyon at least three continents:

¥ The use of uranium hexalRuoride to separate uranium isotopes exposed
atomic bomb workers to large amounts of Buoride. In the 1940s, the late
Harold Hodge, working as chief toxicologist for the Manhattan Project,
asked the head of the medical section, Colonel Stafford Warren, for
funding to do an animal experiment to investigate the possible impact of
Buorideon the brain! However, the results of such an experiment would
not emerge until almost bfty years later.

¥ In the late 1980s, Dr. Phyllis Mullenix, a toxicologist, developed a novel
technique for exploring the possible changes to animal behavior that a
chemical might cause. When she was hired by Forsyth Dental Center in
Boston and asked to use that technique to analyze the neurotoxicity of
the chemicals used in dentistry, she had little idea of how much trouble
her discoveries would provoke in her life and career.

¥ When, in 1994, the New Zealand doctor Brukc8pittle, who special-
ized in psychiatric medicine, published a review speculatinthe
potential for Buoride to damage the brain, he probably had little idea
how his work would become part of the bndings that would ultimately
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challenge the practice in which his dental colleagues so bPrmly bélieved.
Spittle taught at Otago University, which housed the only dental school
in the country.

¥ In the late 1980s, Chinese researchers found that children had lower
IQs in villages in areas with high natural levels of Buoride in the water.
Those researchers also probably had little notion of how their workN
when it was eventually translated into EnglishNmight threaten the
whole edibce of artibcial water Buoridation.

Gradually, over the last twenty years or so, these strands have come together.

Hodge and Mullenix
In the late 1980s, many years after his animal experiment was turned down,
Harold Hodge joined the staff of the Forsyth Dental Center and quietly
watched Phyllis Mullenix as she found what he may have privately suspected
to be the case. Fluoride did indeed alter animal behavior, but Hodge died
before this bPnding was published and ruined MullenixOs career.

Chris Bryson, in his bookhe Fluoride Deceptfogives the sordid details of
the treatment meted out to Mullenix when her 1995 papeas accepted for
publication.At the time, she was chairperson of the brst toxicology depart-
ment established in a dental school in the United States. Nevertheless, she was
told that her work Owas no longer relevant to dent&stg@®she was Pred.
Contrary to previous assertioher paper showed that Buoride did accumu-
late in rat brains, and that the animals dosed before birth showed movement
patterns associated with hyperactivity (i.e., were overactive) and the animals
exposed after birth showed hypoactive patterns (i.e., were underactive).

Spittle
In the summer of 1994, a year before MullenixOs paper was published, SpittleOs
article OPsychopharmacology of Fluoride: A ReviewO appeared. In it, Spittle
concluded that Ochronic exposure to RBuoride may be associated with cere-
bral impairment affecting particularly concentration and memory.O While he
admitted that the evidence was suggestive rather than conclusive, he listed
several possible mechanisms whereby RBuoride could affect brain function-
ing, including OinRuencing calcium currents, altering enzyme conbgurations,
inhibiting adenyl cyclase activity and increasing phosphoinositide hydrélysis.O
When Spittle wrote his article, he was unaware of the Chinese studies
(discussed next) but he had read Waldbott and colleaguesBlumradation:
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The Great Dilemrmh@and was aware of their reports of cognitive impairment
from those who were hypersensitive to Buoride (see chapter 13).

Chinese Studies

One year after the publication of SpittleOs paper and shortly after MullenixOs
paper appeared, the prst articles from Chindowered IQ appeared in the
journal Fluoride: **There have now been twenty-three studies from four
different countries (Iran, India, Mexico, and China) demonstrating a possible
association between Ruoride exposure and lowered 1Q in children; these are
listed in appendix 1. Five of the Chinese studies have yet to be translated into
English.

After Mullenix

There have now been over eighty animal studies conbrming what Mullenix et
al. reported in the published paper that got her Btddhese studies demon-

strate that Buoride does accumulate in animal brains, causing damage in areas
of the brain involved with memory and learning, and that Buoride can alter
behavior. (All of the animal studies are listed in chronological order in appen-
dix 1, including those that are identibPed individually below.)

Prior to MullenixOs work, published in 1995, it was generally assumed
that little Ruoride entered or accumulated in the bfairlowever, several
researchers have now shown that Buoride can accumulate in the brain, some
even specifying the areas of the brain where the Ruoride is |6€ated.

In a critique of MullenixOs work that was sent to an engineer at the CDCOs
Oral Health Division but not to Mullenix herself, Dr. Gary Whitford inti-
mates that the Buoride levels in the water she gave to the rats were high and
suggested that they were sufbcient to cause behavioral problems by indirect
means?® Mullenix responded to that claim by pointing out that the levels she
used were not high because one must use about twelve times more Ruoride in
water to reach the same plasma levels in rats as one would get with humans.
Specibcally, to achieve the same range of plasma levels, rats must drink water
with 750125 ppm Ruoride, while humans require 5910 ppm Rudride
very recent publication, Sawan et al. stated that a Ruoride level of 100 ppm
in water fed to rats was necessary to reach the same plasma level as humans
drinking water at 8 ppmNthis again is a ratio of about 12 8 1.

Guan and colleagues have consistently found neurotoxic effects among rats
drinking water with 30 ppm Ruoride, which according to Mullenix and Sawan
would be equivalent to humans drinking water with Buoride at 2.5 $fin.
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Several papers have shown that Buoride is concentrated in, or has an effect
upon, the hippocampw’?3 Damage to the hippocampus usually results in
difbculties in forming new memories and recalling events that occurred prior
to the damage.

Varner et al. 1998

JulieA. VarnerGgudywasa continuatiorof the work of Robert Isaacscat the
State Universityf New Yorkat Binghamton®In the Varner study, rats were
fedfor one yeawith 1 ppm RBuoriden their water(whichwasdoubly distilled
andde-ionized)usingeithersodiumf3uorideor aluminumRuorideIn therats
treatedwith eitherBuoride compoundhe authorsdiscoverethe following:

¥ Morphological changes in the kidney and the brain

¥An increased uptake of aluminum into the brain

¥ The formation of beta-amyloid deposits usually associated with
AlzheimerOs dise&se

These bPndings prompted both the Environmental Protection Agency (EPA)
and the National Institute of Environmental Health Sciences (NIEHS) to
recommend the study of aluminum Ruoride as a possible neurotoxin.

The National Research Council

In 2006 the National Researd@iouncilbecaméhebrstgovernment-appointed
reviewbodyto examinethe literatureon RBuoride@mpacton the brainin any
depth.In chapter 70of its report,the panelreviewedoth animaland human
studies! The NRC panelhadthis to sayaboutthe studieson the brain:

On the basis of information largely derived from histological,
chemical, and molecular studies, it is apparent that Buorides have
the ability to interfere with the functions of the brain and the body
by direct and indirect means . ..

Fluorides also increase the production of free radicals in the
brain through several different biological pathways. These changes
have a bearingn the possibility that Buorides act to increase the
risk of developing AlzheimerOs diséase.

The NRC panel recommended Oadditional animal studies designed to evalu-
ate reasoningO
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The NRC panel also recommended that studies of populations Oexposed to
different concentrations of BuorideO be undertaken to Oevaluate neurochemi-
cal changes that may be associated with dementia,O adding that Oconsideration
should be given to assessing effects from chronic exposure, effects that might
be delayed or occur late-in-life, and individual susceptibffity.O

In 2006, the NRC panel had access to bve of the twenty-three 1Q studies
that have been published to date and concluded:

A few epidemiologicstudiesof Chinesepopulations have reported
IQ debcits$n childrenexposetb Ruorideat2.5to 4mg/L in drinking
water.Although the studiedackedsufbcientetailfor the commit-
teeto fully assestheir quality and relevanceo U.S. populations,
the consistencyf the resultsappearsignibcanenoughto warrant
additional researobn the effectsof Ruorideon intelligence’

The NRC panel recommended that future research Oshould include
measurements of reasoning ability, problem solving, 1Q, and short- and long-
term memory.®

More on the 1Q Studies
Contrary to Ruoride proponentsO claims that an association between Ruoride
and lowered 1Q has been demonstrated only at high Buoride levels, one of the
IQ studies, which the NRC authors considered to have the Ostrongest study
design,O indicated that IQ in children could be lowered by exposure to concen-
trations as low as 1.9 ppth?*éIn the abstract of the Prst of two artictasthat
study, Xiang indicated that, from a regulatory point of view, it was signibcant
that 1Q could be affected at any level above 1 ppm. Another Chinese study
indicated that even lower levels of Ruoride exposure (e.g., 0.9 ppm in the
water) could exacerbate the neurological effects of iodine dePg€iency.

In a tripto Chinain 2006,Paul Connettvasableto visitthe two villageshat
werethe focusof the Xiang studyHe notedthat from anepidemiologicgboint
of view, the villages appeardad presentan ideal modelfor comparisonin
both, the populationwashighly stablemostfamilieshavinglivedin the same
aredgfor many generations. Occupations, houstiegt,andeducation werghe
sameXianget al. controlledfor both leadexposur@ andiodine intake®! two
factorsthat couldalsocause lowerel@). The obvious differenceasthe level
of Buoridein the well waterusedby the two villagesThe well waterin one
village contained Ruoridat levels betweed.5 and 4.5 ppm; the Ruoridein
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the wellwaterof the othervillagewaslesshan 0.7 ppm. Acrosshe agerange
of the childrenexaminedthe studyshowedan|Q difference betweethe two
villagesof between pvéo ten IQ points. Therewasalsoa clear shifin the
IQ distribution curvewith more childrenin the mentally handicappednd
fewerin the very bright categoriyn the high-Ruoride village. Howard Pollick
hascriticized somef the methodologicabspect®f the study,in a serie®f
publishedexchangesf viewson Buoridationwith Paul Connetf?®***However,
far more disturbinghan anyweakness this study(or the othertwenty-two
IQ studies])sthe factthat no Ruoridating country (excefdr one smalstudy
in New Zealané) hasattemptedo replicatethis research.

Other Human Studies of FluorideOs Impact on the Brain

In additionto the studiesthat have shown @ossibldink between Buoride
exposurandloweredQ in children, there havieeenotherstudiesfrom China
addingto theweightof evidencef BuorideOs abilitydamagehe humanbrain.

Three different Chinese research groups have shown that Ruoride has
damaged the brains of aborted fetuses in areas endemic for 3¥8dSis.
exampleDu et al. examined the brains of pfteen aborted fetuses at bve to
eight months gestation from an area with endemic Ruorosis and compared
them with fetuses from an area where Buorosis was not endemic. Fetal brains
from the endemic area revealed a signiPcant reduction in the density of mito-
chondria (the parts of the cell that produce energy) and a reduction in the
mean volume of neurons (brain cefls).

Other human studies, using a batch of standard psychological tests, have
revealed behavioral differences in adults exposed to high industrial levels of
Ruoridé? and behavioral differences in neonates in endemic Buorosi&®areas.

Pro-Fluoridation Governments

Despite the cumulative evidence emerging in Western scientibc literature in
the mid-1990s that Buoride could damage the bf&iffthere has been prac-
tically no research into the issue in Buoridated countries. In 2002, the UK
Medical Research Council (MRC) even put a higher priooitynore studies

of dental Ruorosis thaon any investigation of RuorideOs potential to affect
neurodevelopmerit.

Almost no studies have been undertaken in any Ruoridated country to
explore a possible relationship between Ruoride exposure and lowered 1Q. In
the United States one small behavioral study found no apparent relationship
between childhood behavior and the severity of dental BudtdeidNew
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Zealand one small study compared eight- and nine-year-old children who
had lived up to seven years in a Buoridated community (1 ppm) or a non-
RBuoridated community (0.1 ppm). The authors reported no signibcant differ-
ence in IQ between the two communitiésThese studies seem to represent
the sum total of interest in this issue among countries practicing Ruoridation.

Other ScientistsO Concern

While Buoridation promoters continue to ignoreNor dismissNthe studies of
RuorideOs impamt both animal and human brains, some scientists are taking
the issue more seriously. In May 2000, Greater Boston Physicians for Social
Responsibility published a report titléa HarmOs Way: Toxic Threats to Child
Developmerit. The authors included a discussion of RuorideOs potential to
damage the brain. After brieRy reviewing two animal stédiéand two 1Q
studies’? "®they concluded:

Studies in animals and human populations suggest that Ruoride
exposure, at levels that are experienced by a signibcant propor-
tion of the population whose drinking water is Buoridated, may
have adverse impaais the developing brain. Though no Pnal
conclusions may be reached from available data, the bndings are
provocative and of signibcant public health concern. Perhaps most
surprising is the relative sparseness of data addressing the central
guestion of whether or not this chemical, which is intentionally
added to drinking water, may interfere with normal brain develop-
ment and function. Focused research should address this impor-
tant matter urgently’

In 2006, Philippe Grandjean and Philip Landrigan identiPed Ruoride as
a possible neurotoxicant in an article titted ODevelopmental Neurotoxicity
of Industrial Chemicals,O publishedLiancetIn a section titled OEmerging
Neurotoxic Substances,O they wrote, OThree obvious candidate substances
deserve particular attention, including two that have not seemed to cause
neurotoxicity in adultsEuoride was one of those candidate substafices.

As discussed in chapter 3, the use of silicoBuorides as water Ruoridat-
ing agents has been associated with a greater uptake of lead into childrenOs
blood’® & This association received some strong biological support from an
animal study by Sawan et al. published in 28Ihe authors found that
exposure of rats to a combination of Buoride and lead in their drinking water
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increased the uptake of lead into blood some threefold over exposure to lead
alone. There is no argument that lead causes serious mental developmental
problems for children; thus, should Buoride increase the uptake of lead into
the blood, as these epidemiological and animal studies suggest it may, Ruoride
could enhance the brain damage caused by lead exposure.

Dismissal of the I1Q Studies at Southampton

At the three public meetings organized by the UKOs South Central Strategic
Health Authority (SHA) in Southampton in October and November 2008,
mentioned earlier, Paul Connett drew attention to the 1Q studies from China,
India, Iran, and Mexico and provided copies of eighteen of the studies that are
available in English to the SHA. This matter, too, was referred to the consul-
tants Bazian Ltd. (see chapter 14).

By criticizing the methods used in some of the studies and claiming that the
Buoride concentrations involved were generally higher than those planned for
Southampton, Bazian felt able to conclude that Ofrom these studies alone, it
is uncertairhow far Buoride is responsible for any impairment in intellectual
development seen. The amount of naturally occurring Buoride in drinking
water and from other sources and the socioeconomic characteristics in the
areas studied is different from the UK and so these studies do nodineste
application to the local population of SouthamptBfi€mphasis added).

These conclusions are highly equivocal and fall far short of giving Ruo-
ride a clean bill of health, emphasizing uncertainty and dismissing the studiesO
OdirectO relevance to Southamptorelatively trivial pretexts. Anyone read-
ing the details of BazianOs report can see that there is indeed serious cause for
concern. Had Bazian done a margin-of-safety analysis (described in chapter
20), as is normal in toxicological evaluations, the high relevance of the IQ data
to any RBuoridation program would have been even clearer. Which brings us
once again to the issue of the crucial difference betdesand concentra-
tion. A child drinking 2 liters of water at 1.0 ppm would get a higher dose of
Buoride (dose = 2 mg) than a child drinking 1 liter of water at 1.9 ppm (dose
= 1.9 mg), a level at which damage was estimated to occur by Xiarig et al.

However, Southampton SHA either failed to notice BazianOs implied reser-
vations or chose to disregard them, stating baldly, O Their advice was that the
studies are unreliable and do not constitute convincing evidence of #arm.O
On this basis, the SHA ignored the 1Q studies entirely when recommending
Buoridation for Southampton.

Onewonders how convincirthe evidencéasto be.Herewehave a proposal
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to mass-medicat&00,0000r morepeopleOn the onehand,thereis a putative
modestbenebto the dentalhealthof young children (whiclkeouldbe achieved
by other meansseechapter$£D8).0n the otherhand,there areabouttwenty
studieqalbeitwith questionedanethodologietn some casesyiggestingoten
tial damageo the brainsof young childreratlevelguite closeto the concentra-
tion of 1 ppmto beusedn SouthamptonThat medicatiordoesnot soundlike
a very goodealijt is hardto believahat many parentaouldchoosét for their
own childrenThe SHAOsttitudeis in facta particularly glaringxampleof an
irresponsiblenind-setthat seemdo be common among RBuoridation propo-
nentsthatit is okayto Ruoridatethe publicwatersupplyuntil incontrovertible
proof is providedthat it doessome devastating harifhis attitudeis all the
more indefensiblsincel3uoridating countries show more intergsbelittling
whatevidence thers thanin carryingout any investigations themselves.

Summary

In this chapter we have summarized the animal and human studies that show
associations of Buoride with damages to the brain. Animal studies have indi-
cated that Buoride can enter the brain and that the accumulation is dose-
dependent. Animal studies have also shown biochemical changes and damage
that can be viewed microscopically. Many of these studies have been carried
out at relatively high doses, but one remarkable study by Varner et al. showed
effects at a low level of exposureN1 ppm in ratsO drinking water over one year
of exposureAt this level a greater uptake of aluminum into the brain was
observed, as well as beta-amyloid deposits such as have been associated with
AlzheimerOs disease. There have also been twenty-three studies indicating a
lowered 1Q in children associated with levels as low as 1.9 ppm of Buoride in
drinking waterWe do not claim that these 1Q studies add up to conclusive
evidence that water Buoridation impairs cognitive development. However,
when you have twenty or more reports consistently suggesting a problem,
and these have been backed up by studies indicating possible brain damage in
aborted fetuses in areas endemic for Ruorosis in China, as well as animal data
indicating brain damage and abnormal behavior, and very little to set in the
balance against them, it is wise to sit up and pay attention. The health authori-
ties and governments of Buoridating countries show little sign of doing that.
We return to this failure to pursue important health studies in chapter 22.
Meanwhile, we have to ask whether the saving of any amount of tooth decay,
which we believe is slight at best (see chapters 6D8), could possibly justify
taking the risk of interfering with the development of a childOs brain.
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Fluoride and the Endocrine System

We saw in chapter 9 that prior to the start of the Ruoridation program there
was considerable interest in the possibility that Buoride interfered with the
thyroid gland. However, the U.S. Public Health Service (PHS) paid little
attention to those concerns before endorsing Ruoridation in 1950. Most
recent government reviews have given the matter short $frift.

The Endocrine System

The endocrine system consists of a number of glands (e.g., thyroid, para-
thyroid, adrenal) that secrete hormones into the bloodstream. Hormones

are responsible for regulating the chemistry of the cells in different tissues.
The hormones (e.qg., thyroxin, adrenaline, estrogen, testosterone, insulin) are
usually secreted at precise times and circulate in the bloodstream until they
reach the tissues they regulate.

Hormones can be subdivided into fat-soluble and water-soluble groups.
Solubility in fat or water makes a huge difference to the way hormones inter-
act with the cells in the target tissues. If the hormone is fat soluble, it can cross
the cell membrane (which is made up largely of fats) and enter the cell. There
it will Pnd a receptor (usually a protein) with a siteits surface, into which
the hormone will bt into like a hand btting into a glove. When the hormone
pbts into the protein, the protein becomes Oactivated,O meaning it is ready to
start the brst step in a sequence that will ultimately change the activity of
the cells in the tissue. In this way, the tissue is regulated; processes inside the
cells of the tissue are switchewl or off, or existing processes may simply be
speeded up or slowed down.

If the hormone is water soluble, it will not be able to cross the cell
membrane, so the receptor protein has to be loaatete outsidesurface of
the membrane. In this case, once the hormone has attached to the receptor,
a process is triggered by which the hormoms@sadeot the messengds
carried across the membrane. Thessadgggers the production of a second
messenger inside the cell that changes cellular activity, and hence the activity
of the tissue involved.

A simple example may help clarify this. Most people are familiar with the
adrenaline-induced Obght or RightO response. Here is how it works: When

IHSY6& OB (+ - &TISES0:< 123204$$$0560$%8



158 the evidence of harm

something frightens us, the adrenal glands release adrenaline into our
bloodstream. This circulates in the blood until it Pnds the muscles. Being
water soluble, it cannot cross the membranes of the cells that make up the
muscles, so it Pnds the receptor molecul¢he outside of the membranes.
The message is transmitted across the membranes by the G-protein message
system (described in chapter 12), producing a second messenger (cyclic AMP)
inside the cell. This second messenger then activates a sequence of enzymes,
which act as catalysts to break down sugar molecules more quicklyNthereby
releasing a lot of energy into the muscle cells so we are better equipped to bght
or run away.

This is what the NRC report of 2006 had to say about RuorideOs interaction
with the endocrine system:

In summary, evidence of several types indicates that Ruoride affects
normal endocrine function or response; the effects of the Buoride-
induced changes vary in degree and kind in different individuals.
Fluoride is therefore an endocrine disruptor in the broad sense of
altering normal endocrine function or response, although probably
not in the sense of mimicking a normal hormone. The mecha-
nisms of action remain to be worked out and appear to include
both direct and indirect mechanisms, for example, direct stimu-
lation or inhibition of hormone secretion by interference with
second messenger function, indirect stimulation or inhibition of
hormone secretion by effeais things such as calcium balance,
and inhibition of peripheral enzymes that are necessary for activa-
tion of the normal hormoné.

Fluoride and the Thyroid Gland
The thyroid gland produces two major hormones called T3 and T4, which
contain three and four iodine atoms, respectively. Another hormone, the
thyroid-stimulating hormone (TSH), is produced in the pituitary gland, and it
regulates the production of the hormones by the thyroid gland (see the discus-
sion below). This is a simplibPed picture, but it will sufbce for our purposes.
The literature dealing with the interaction between Ruoride and the
thyroid gland has a long history stretching back to a paper written in 1854
by MaumenZ, who linked goiter in dogs with exposure to Rudribiee
group Parents of Fluoride Poisoned Children (PFPC) provides an extensive
summary of that historgn its Web site?
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There are four lines of evidence that RBuoride interferes with the thyroid
gland:

1.Fluoride-induced goit€he condition known as goiter (also spelled OgoitreO),
which involves a gross swelling of the thyroid gland, in turn producing very
marked swellings in the neck, is known to be induced by iodine debciency.
Signibcantly, the condition has also been found by some studies to occur in
areas where there are adequate supplies of iodine but an excess of Ruoride in
the water?*Other studies have failed to bnd that relationship.

2. Treatment of hyperthyroid patieBétween the 1920s and the 1950s, some
doctors in Argentina and Europe treated patients suffering from hyperthy-
roidism with sodium RBuorid&®23The treatment was successful in many but
not all cases. Doses as low as 0.9D4.2 mg Ruoride per day were enough to
reduce the basal metabolic rate (BMR) of hyperthyroid patients and allevi-
ate their conditiort* This corresponds to the range of Buoride ingested by
many people living in Buoridated areas. The U.S. Department of Health and
Human Services estimated that an adult in a Buoridated community ingests
between 1.6 and 6.6 mg of Buoride a day from all sources conibined.

This raises an obvious question: If Buoride calms an overactive thyroid,
what might it do to a normal or underactive one? Little information has been
available until recently. However, a study conducted by Bachinskiirethe.
Ukraine found that prolonged consumption of water with 2.3 ppm Buoride
produced changes in normal thyroid function. The authors described this as
Oaension of function of the pituitary-thyroid system that was expressed in
TSH [thyroid-stimulating hormone] elevated production, a decrease in the
T3 concentration and more intense absorption of radioactive iodine by the
thyroid as compared to healthy persons who consumed drinking water with
the normal Ruorine concentration® and wamto say, OThe results led to a
conclusion that excess of Buorine in drinking water was a risk factor of more
rapid development of thyroid patholog§.0

These responses were mirrored in a study by Mikhailet$dnahat case,
the authors examined the thyroid function of 165 workers in an aluminum
plant. They detected thyroid abnormalities that were Ocharacterized by a
moderate reduction of iodine-absorbing function of the thyroid, low T3 with
normal T4 level, and a slight increase of TSH concentration.O The authors
noted that these changes became more pronounced the longer the workers
were exposed to these working conditions. They concluded, OThe syndrome
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of low T3 and reduced absorption é#jiodine isotope 131] may be consid-

ered as diagnostic signs of Ruoro¥isu® examine the possible mechanisms
whereby RBuoride may exert its inBuence in OPossible Mechanisms of ActionO
below.

3. Low iodide and brain developmeétias long been known that one of the
consequences of iodine debciency in mothers is an increased risk of develop-
mental disabilities in their children. With the introduction of iodized salt, this

is now a less frequent occurrence in industrialized countries, but the problem
has not been eliminated completely. In the United Stdedines in iodine

intake have recently been recorded, and in Australia (a Buoridating country),
outright iodine debciency is still a serious probi&ef.

It is well established that the pituitary-thyroid system is important in the
early mental development of children. Thus, if Buoride interfered with the
thyroid, it could, among other things, result in lowered 1Q in children. In this
respect, the results of a UNICEF-sponsored study of Othe relationship of a
low-iodine and high-RBuoride environment to sub-clinical cretinismO in China
is particularly revealing. In the Xinjiang region of China Lin et al. found that
even a modest amount of Buoride in the water (i.e., 0.88 ppm versus 0.34
ppm) led to a greater reduction in 1Q and increased frequency of hypothy-
roidism (elevated TSH levels with normal T4 and T3 levels) than simply low
iodide by itself. IQ and TSH were negatively correlated (as TSH goes up, 1Q
goes downj?

4. The thyroid-stimulating hormoihe. conjunction with aluminum, Buo-
ride may mimic the action of thyroid-stimulating hormone. See OPossible
Mechanisms of ActionO below.

NRC Report and Fluoride-Thyroid Connection

Fluoride could impact several areas of human health through the mediation of
the thyroid. It is unjustibPable that almost no relevant research has been carried
out in Buoridating countries. In contrast to most of the other governmental
reviews of RuorideOs toxicity, the 2006 NRC panel did express concern about
RuorideOs potential to disrupt the endocrine system in general, and about a
possible Ruoride-thyroid interaction in particul&fFhe authors of the report
stated, OSeveral lines of information indicate an effect of Buoride exposure
thyroid function® In terms of specibc effects and the dosages at which they
occur, they wrote:
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Fluoride exposure in humans is associated with elevated TSH
concentrations, increased goiter prevalence, and altered T4 and
T3 concentrations; similar effeats T4 and T3 are reported in
experimental animals . . . In humans, effemighyroid function

were associated with Buoride exposures of 0.05D0.13 mg/kg/day
when iodine intake was adequate and 0.01D0.03 mg/kg/day when
iodine intake was inadequéite.

Such dosages are extremely low; a child would reach them by drinking one or
two glasses of water Ruoridated at 1 ppm.

Regarding the situation in the United States, the NRC authors showed
particular concern about the impact of RBuorime people suffering from
iodine debciency or borderline iodine debciency: OThe recent decline in iodine
intake in the United Statesould contribute to increased toxicity of Buoride
for some individuals*®*

In an article published in the January 2008 issiu&c@ntiPc Americdmn
Fagin wrote the following about the 2006 NRC panel:

The NRC committee concluded that Ruoride can subtly alter
endocrine function, especially in the thyroidNthe gland that
produces hormones regulating growth and metabolism . . . Says
John Doull, professor emeritus of pharmacology and toxicology at
the University of Kansas Medical Center, who chaired the NRC
committee: OThe thyroid changes do worry me. There are some
things there that need to be explorét.O

Possible Mechanisms of Action
There are at least two plausible mechanisms, supported by some evidence,
by which Ruoride may inBuence the activity of the thyroid and its hormones.

Inhibition of Deiodinase

Deiodinase enzymes play an important role in the functioning of the thyroid
system. The thyroid hormones thyroxin (T4) and triiodothyronine (T3)
contain four and three iodine atoms, respectively. Most of the molecules
secreted by the thyroid are T4. A deiodinase is responsible for removing one
of the iodines from T4 to form the much more active but shorter-lived T3. T3

in turn is eventually deactivated by another deiodinase. Since T3 stimulates
the bodyOs metabolic rate, its activity needs to be constantly monitored and
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regulated; otherwise, signs and symptoms of hyper- or hypothyroidism will
appear. Deiodinases perform that function, probably at two levels: (1) in the
body generally, by directly controlling the concentration of T3 in the blood

and tissues (particularly the liver); and (2) by indirectly controlling the output
of T4 from the thyroid.

This second control mechanism is more complicated. BrieRy, thyroid activ-
ity is controlled by another hormone, thyroid-stimulating hormone (TSH),
which is produced by the anterior pituitary gland in response to a signal from
a part of the brain called the hypothalamus. T3 exercises negative feedback,
down-regulating the production of TSH by the pituitary. It appears that
deiodination of T4 to T3 within the pituitary plays an important part in
that proces® Although there is no direct evidence that Buoride can inacti-
vate deiodinases, it is well known as an inhibitor of many enzymes, and the
hormonal derangements reported in Buoride-exposed people have been inter-
preted in terms of effects1 deiodinase®:** According to that interpretation,
there are at least three levels at which Buoride could plausibly upset regulation
of the thyroid system:

1. Conversion of T4 to T3 in tissues and blood,

2. Local conversion of T4 to T3 in the pituitary gland, resulting in inap-
propriate continued production of TSH, and

3. Inactivation of T3.

Interpretation of events in the thyroid is further complicated by the exis-
tence of other Ominor® hormones structurally related to T3 and T4 and by the
varied activities and functions of the three deiodinases in different tfdsues.
Interference with deiodinases also affects the availability of free iodide, which
may affect not only the brain (see chaptertiB)other tissues as wéll.

Fluoride Mimicking TSH

As suggested in the preceding section, a possible mechanism exists whereby
Ruoride could bring about an excessive production of TSH from the pituitary.
This may help explain why elevated TSH levels have been reported in cases
of hypothyroidism with lowered T3 in aluminum workers occupationally
exposed to RBuoridé But Buoride may itself mimic the action of TSH. TSH

is water soluble and sends its message across the membrane of the thyroid via
G proteins. Fluoride has a well-established ability, in the presence of a trace
amount of aluminum, to switcbn G proteins (see chapter 12).
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Thus, a mechanism of RuorideOs action here might be an activation of the
G-protein messaging system, leading to excess production of the secondary
messenger inside the cell (cyclic AMP). Excess production of this secondary
messenger may in turn lead to desensitization of the TSH receptor, thereby
reducing the stimulus by otherwise normal levels of TSH. Some evidence of
this was found in a study of Chinese hamster ovary cells by Tezelmédh et al.

We emphasize that proof that Ruoride actsthe thyroid in these ways in
vivo is still lacking. Further research is needed, but, meanwhile, the mecha-
nisms are plausible and baseckexisting science.

ProponentsO Claims

Proponents of Buoridation claim that therezOcredibleO evidence that Ruo-
ridation harms the thyroid. For example, early in 2006 the British Fluoridation
Society (BFS) placed a statement to that eféecthe front page of its Web
site:

The available medical and scientibc evidence suggests an absence
of an association between water Ruoridation and thyroid disorders.

Many major reviews of the relevant scientibc literature around
the world support this conclusion. Of particular importance are:

¥ an exhaustive review conducted in 1976 by an expert scien-
tibc committee of the Royal College of Physicians [RCP]
of England;

¥ asystematic review in 2000 by the NHS Centre for Reviews
and Dissemination at the University of York; and,

¥ a 2002 review by an international group of experts
for the International Programmen Chemical Safety
(IPCS), under the joint sponsorship of the World Health
Organisation (WHO), the United Nations Environment
Programme (UNEP), and the International Labour
Organisation (ILO).

¥ none have found any credible evidence of an associa-
tion between water Ruoridation and any disorder of the
thyroid %6

This statement remainedn the BFS site as of March 2010, though less
prominently displayed. It sounds quite impressive, the more so since it goes
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on to say that the York Review Oidentibed over three thousand references in
totalO and the IPCS review Oincluded 788 original stdti8&@ somehow

the BFS fails to mention that only a handful (none in the IPCS review) dealt
with the thyroid, and that only four short paragraphs of the thirty-year-old
RCP review were relevafitin fact, they are talking about a classic case of Ono
look, no see,O but cushioning it in verbiage designed to suggest that plenty of
work has been performed and reviewed to reassure the reader that Buorida-
tion is no threat to the thyroid system. Such tactics can be persuasive even to
supposedly informed and perceptive people. The British Thyroid Association
(BTA), no less, was moved to endorse the BFS statementNnot merely the
conclusion, but the whole misleading statement. Curiously, neither organiza-
tion has signibcantly modibed its stance since publication of the 2006 NRC
reviewwhich adduced some highly relevant evidence; however, in 2007 the
BTA added a rider to its endorsement, implicitly admitting that there might

be a signibcant risk, but merely recommended that thyroid status should be
monitored in any new Ruoridation program. This reluctance to acknowledge
risk is perhaps understandable in the case of the BFS, which exists to promote
Ruoridation, but one might expect the BTA to exercise more caotidrehalf

of its own base.

The ADA adopts a quite different approaoh its Web site but one equally
economical with the truth. ItEluoride Factstates, OThere is no scientiPc basis
that shows that Buoridated water has an adverse efiebie thyroid gland
or its function® and backs this up by describing a small and, by modern stan-
dards, simplistic study by Leone et al. (a questionable source; see chapter 10)
that used only very basic parameters and was published forty-pve y&ars ago.

Both the BFS and the ADA are careful to talk abdioridated water
perhaps believing that that absolves them from paying attention to any data
relating to naturally occurring RuorideNa somewhat legalistic approach.

Our Concerns

At present there is no direct and unassailable proof that Buoridation per se
harms anyoneOs thyroid. This may be due to the paucity of studies conducted;
the 2006 NRC panel identiPed several areas where more research is needed.
Meanwhile, although the evidence is mixed, there are clearly grounds for
caution. When one considers the millions of people affected by hypothyroid-
ism (underactive thyroid) in Buoridated countries and the millions more prob-
ably suffering from subclinical (undiagnosed) hypothyroidism, the omissions

in many government-sponsored reviews are unfathomable.
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With public water Ruoridation, we are forcing people to drink a possible
thyroid-depressing medication that could cause higher levels of both subclini-
cal and clinical hypothyroidism in the general population, with all the atten-
dant problems such as depression, fatigue, weight gain, muscle and joint pain,
increased cholesterol levels, and heart disease, as well as cognitive dysfunc-
tion and damage to the developing br&i8ignibcantly, in the United States
in 1999, the second-most prescribed drug was levothyroxine (Synthroid), a
hormone-replacement drug used to treat hypothyroidism.

The interaction between RBuoride and thyroid function warrants far more
attention from governments promoting Buoridation than it currently receives,
which is practically nil. Millions of people worldwide are affected by thyroid
dysfunction, and if the condition of only a small fraction of those people is
caused or worsened by Ruoride, it is a very serious matter indeed. With such
uncertainties in the background, continuing to p@ssith mass medication
is inappropriate.

Fluoride and the Pineal Gland

The pineal gland is located between the two hemispheres of the brain. Its
most recognized function is production of the extremely important hormone
melatonin. Situated outside the blood-brain barrier, the pineal gland has the
highest blood Row per unit volume of any tissue except the kidney. It is also a
calcifying tissue, laying down crystals of calcium hydroxyapatite, the mineral
formed in teeth and bones.

From those known facts, Dr. Jennifer Luke, a dentist in the UK, hypoth-
esized that, like teeth and bones, this little gland would concentrate Ruoride.
Her theory was conbrmed when she had the pineal glands from eleven corpses
of elderly people extracted and analyzed. The average level of Ruoride found
in the crystals in those glands was 9,000 ppm, one case reaching the extremely
high level of 21,000 ppm. Signibcantly, 9,000 ppm approaches the level of
Ruoride found in the bones of someone suffering from skeletal Ruorosis, and
21,000 ppm is even higher than the bone levels associated with the crippling
phase of skeletal Buorosis. This bnding was the subject of LukeOs 1997 PhD
thesig® and was published in an article@aries Reseain2001%>

The Hormone Melatonin

Melatoninis producedn the pinealglandin afour-stepprocess startingith
the naturalamino acid tryptophan. Melatoninactsasa biological clockn
manytimed eventsn human physiologyand development, includinggt lag,
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sleeppatterns,and aging.The onsetof pubertyis anothertimed eventthat
melatoninisthoughtto inBuencelt isatits highestlevelin young childrerand
decreasesstheygetolder.At a certairpoint, it is believedhat the low levelbf
melatonin triggershe productionof sexhormoneghat leadgo puberty.

In her PhD thesis (available at www.FluorideAlert.org), Dr. Jennifer Luke
presented evidence that animals (Mongolian gerbils) exposed to high levels of
Buoride had lowered melatonin levels and reached puberty earlier than gerbils
exposed to lower levels of Ruoritle.

Health agencies in several Buoridating countries have been given copies
of Luke®s work, yet none has Pnanced or requested a study to reproduce her
Pndings. By contrast, the 2006 NRC panel acknowledged the potential seri-
ousness of her work:

The single animal study of pineal function indicates that Ruoride
exposure results in altered melatonin production and altered timing
of sexual maturity . . . Whether RBuoride affects pineal function in
humans remains to be demonstrated. The two studies of menar-
cheal age in humans show the possibility of earlier menarche in
some individuals exposed to Ruoride, but no dePnitive statement
can be made. Recent information the role of the pineal organ

in humans suggests that any agent that affects pineal function
could affect human health in a variety of ways, including effects
on sexual maturation, calcium metabolism, parathyroid function,
postmenopausal osteoporosis, cancer, and psychiatric 8isease.

One of those Oearlier menarcheO studies was the Newburgh-Kingston study
published by Schlesinger et al. in 1956 and discussed in chagter He.
authors of that study found thabn average, girls in Ruoridated Newburgh
reached menarche bve months earlier than girls in unBuoridated Kingston.
This Pnding was ignored at the time and is still ignored by those promoting
Buoridation more than pfty years later.

Fluoride and Diabetes
The 2006 NRC review indicated that Buoride may affect diabetics in two

ways:

The conclusion from the available studies is that sufpcient Buo-
ride exposure appears to bring about increases in blood glucose
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or impaired glucose tolerance in some individuals and to increase
the severity of some types of diabetes. In general, impaired glucose
metabolism appears to be associated with serum or plasma Ruoride
concentrations of about 0.1 mg/L or greater in both animals and
humans. In addition, diabetic individuals will often have higher
than normal water intake, and consequently, will have higher than
normal Ruoride intake for a given concentration of Buoride in
drinking water.An estimated 16020 million people in the U.S.
have diabetes mellitus; therefore, any role of Ruoride exposure in
the development of impaired glucose metabolism or diabetes is
potentially signibcart

Plasma RRuoride concentrations of 0.1 mg/L are easily achieved by people
drinking water Ruoridated at 1 ppm. With so many people suffering from
diabetes today, it is again astonishing how little work has been done to see
whether Buoride exposure is worsening their condition. This underlines an
important concern: When an entire population is exposed to a toxic substance,
simply setting regulatory levels to protect the average person is not enough;
those levels must be set to protect the most vulnerable citizens, such as people
with diabetes and those susceptible to it.

Summary

The inBuence of Buoriden the human thyroid gland has a long history, going
back to before the days of artibcial Ruoridation. Until recently, however, Ruo-
ridating countries have put virtually no effort into Pnding out whether drink-
ing RBuoridated water might adversely affect the functioning of that gland or
other components of the endocrine system. The matter has been ignored or
glossed over in ofpcially sponsored reviews. This may well appear negligent,
considering the prevalence of thyroid disorders in those countries. There is
evidence that consumption of naturally occurring Buoride, even in amounts
comparable to the amounts in artibcially Buoridated water, can affect human
thyroid function, particularly when iodine intake is inadequate. Meanwhile,
in vitro experiments conbrm that there is cause for concern. Such experi-
ments suggest that Buoride may inhibit the deiodinase enzymes that Pne-
tune thyroid function; and, in combination with traces of aluminum, Buoride
can inappropriately activate intracellular sigraiswhich much hormone
function depends, including production and action of thyroid-stimulating
hormone. Does Ruoridation threaten the thyroid and through it many aspects
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of human health®Ve dont know, but it certainly looks more than possible,
and the question should be pursued urgently, not ignored.

The pineal, another endocrine gland, is located between the two hemi-
spheres of the brain and is responsible for the synthesis and secretion of mela-
tonin. Research published in 2001 showed that Buoride accumulates in the
human pineal and can reach very high concentrations in old age. Whether this
affects pineal function is unknown. However, preliminary animal experiments
indicated that Buoride reduced melatonin production and shortened the time
to menarche (Luke, 1997). Thirteen years have passed, apparently without any
attempt to replicate those potentially important Pndings.

Fluoride at doses achievable by drinking Ruoridated water may impair
glucose tolerance in some individuals. In view of the increasing prevalence of
diabetes, this is of concern, particularly since diabetics often drink more water
than non-diabetics. This requires further research and, meanwhile, underlines
the inadequacy of regulatory levels for Buoride that are set merely to protect
the majority of people, not the most vulnerable.
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Fluoride and Bone

It has been known for many years that about 50 percent of the daily intake
of Buoride is absorbed by and accumulates in the Bdnehis chapter, we
review the evidence that this accumulation damages the bones of both chil-
dren and adults.

Bone Fractures in Children

One of the earliest trials of RBuoridation (Newburgh, New York, versus
Kingston, New York, 1945D1955) found approximately twice as many cortical
bone defects in the RBuoridated city, Newburgh, compared with Kingston, the
unBuoridated city.3The fact that the defects occurred in the cortical part of
the bone is signibcant for the potential for fractures.

The bone is in two parts: the trabecular (or cancellous) and the cortical. The
trabeculabone is the inside meshwork that gives the bone its load-bearing
ability. (It gets its name from the Latimabswhich refers to the structures that
hold up the roofs of barns and churches built in medieval times.) Weakness
in the trabecular bone can lead to increased ratsnapressitracturesf the
spine in those suffering from osteoporosis.

The corticabone is the outer sheath of bone, consisting of a layered struc-
ture (the lamellae). The cortical bone is critical for protection against breakage
when the bone is exposed to a heavy blow or torsional stress.

Itis surprising that the Pnding of a higher frequency of cortical bone defects
in Buoridated Newburgh did not prompt a careful investigation of the rates of
bone fractures in young children exposed to RBuoridated water, either after the
Newburgh study or in the bfty-plus years since. This neglect may be explained
by McClureOs claims, mentioned previously, that he found no extra bone frac-
tures in boys and army recruits coming from communities with up to 4.2 ppm
of Buoride in the water (see chapter 9).

While very few childrenOs bone studies have been done in Ruoridated coun-
tries, an interesting study was done in Mexico in 2001. Dr. M. Teresa Alarc—n-
Herrera et al. investigated bone fractures in people living in a high-Buoride
area (1.5D5.5 ppm RBuoride in water) and reported that as the severity of dental
Ruorosis increased, so did the incidence of bone fractures for both children
and adults. Although the validity of the scoring methods used for fractures is
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acknowledged by the authors to be questionable, this is a potentially impor-
tant Pnding, because the severity of dental Ruorosis can be used as a biomarker
of the extent of overexposure to Buoride before the permanent teeth have
erupted. Simply put: As Buoride exposure went up, so did the incidence of
bone fractures.

Spokespersons for governmental agencies promoting RBuoridation have
contented themselves with criticizing the methodology used in this study;
not one of these Ruoridated countries has sought to repeat the study since its
publication in 2001, even though dental Ruorosis affects over 30 percent of
children in the United Statés (see chapter 11). This is further evidence of
the very poor monitoring of the safety of the Ruoridation program, an issue
that we summarize in chapter 22.

Fluoride and Arthritis

It has been known since the 1930s that ingesting too much Ruoride can cause
stiff and painful joints. Some of the early symptoms of skeletal RuorosisN
a Ruoride-induced bone and joint disease that affects millions of people in
India, China, and several other countries with high natural levels of BuorideN
mimic the symptoms of arthritis, making it easy to misdiagnose, especially by
doctors who are not trained in detecting Buordsis.

The only stage of skeletal Ruorosis recognized by the U.S. EPA in deter-
mining the safe drinking water standard for Ruoride in 1986 was stage Ill,
the crippling phase. According to a review3uoridation published in 1988
in Chemical & Engineering NeWwg senior science editor Bette Hileman,
OBecause some of the clinical symptoms mimic arthritis, the Prst two clinical
phases of skeletal Ruorosis could be easily misdiagabsed.O

Few, if any, studies have been done to determine the extent of misdiagnosis,
or whether the high prevalence of arthritis in America (one in Pve American
adults has some form of arthritisis related to lifelong and ever-growing
exposure to RBuoride.

According to American Medical Newgsearchers at the U.S. National
Arthritis Data Workgroup compiled data from various large national surveys
and found that Osome 46.4 million people, or 21 percent of the population,
have physician-diagnosed arthritis. Of this group, 27 million have clini-
cal osteoarthritis, and 1.3 million have rheumatoid arthritis.O The number
appears to be rising and is predicted to reach 67 million by*2030.

The failure to explore the plausible connection between Ruoridation and
arthritis in any Buoridating country is difbcult to understand. It is particularly
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surprising since the causes of most forms of arthritis (e.g., osteoarthritis) are
unknown but are usually associated with the aging process. For those living
in Buoridated communities the aging process will coincide with lifelong accu-
mulation of Buoride in their bones and joints.

In 2006, the NRC report discussed the four stages of skeletal Ruorosis:

Excessivéntake of Buoride will manifesttselfin a musculosk-
eletaldiseasavith a high morbidity. This pathologyhasgener
ally beentermedskeletalBuorosis. Foustagef this affiction
havebeendebPnedjncluding a preclinicastageand three clini-
calstageshat characteriz¢he severityThe preclinicalstageand
clinical stagel are composeaf two gradesf increasedskele
tal densityasjudgedby radiographyneither of which presents
with signibcant clinical symptoms. Clinicsthgell is associated
with chronicjoint pain, arthritic symptoms, calcibcatiaf liga-
ments,and osteosclerosis cancellous bones. Stalgle hasbeen
termed OcripplingskeletalBuorosis because mobility signibe
cantly affecteésa resulof excessive calcibcationgoints,liga-
ments,and vertebralbodies.This stagemay alsobe associated
with musclewastingand neurologicablebcitsdueto spinalcord
compressionThe current MCLG is basedon inductionof crip-
pling skeletal3uorosig50 Fed. Reg20164[1985]). Becaus¢he
symptomsassociateavith stagell skeletalBuorosiscould affect
mobility and are precursor® more serious mobility problems,
the committeejudgesthat stagell is more appropriately char-
acterizedasthe prst stageat which the condition is adverseo
health.Thus, this stageof the af3ictionshouldalsobe considered
in evaluating any proposed changesrinking-water standards
for Buoride?®

The panel recommended more research to Pll the gaps in knowledge in this
area. They specibcally recommended the following:

A systematic study of stage Il and stage Ill skeletal Ruorosis should
be conducted to clarify the relationship of Ruoride ingestion, Buo-
ride concentration in bone, and clinical symptoms. Such a study
might be particularly valuable in populations in which predicted
bone concentrations are high enough to suggest a risk of stage |l
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skeletal Buorosis (e.g., areas with water concentrations of Buoride
above 2 mg/L).

More research is needexh bone concentrations of [Ruoride
in people with altered renal function, as well as other potentially
sensitive populations (e.g., the elderly, postmenopausal women,
people with altered acid-balance), to better understand the risks of
musculoskeletal effects in these populatiéns.

In a 2003 review Paul Connett and Michael Connett could Pnd only sixteen
studies published between 1941 and 1994 in which bone RBuoride levels were
reported® Worldwide a grand total of 1,397 bones were measured for Buo-
ride in over pbfty years. This, again, despite the fact that since at least the
1960s scientists have known that approximately 50 percent of the RRuoride
ingested each day accumulates in bi8Nesore in the bones of people with
poor kidney function.

The problemwith this Oresearch gap®©Ruorideand arthritis wasunder
scoredn 2007bythreestudiespne fromindiaandtwo fromthe United States.

Gupta et al. 2007

A thirty-bve-year-old womanvho regularly drankvaterwith 1.9 ppm RBuo
ride developed subtleform of Ruorosighat doctorsinitially suspectetb bea
form of seronegative arthritiSeronegative arthritefersto a formof arthritis
that mimicsthe symptomsof rheumatoid arthritis (RA)ut lacksthe auto
antibodiesdiagnosticof RA. In this case studyhe woman Opresentedth
joint pain involvingthe lower backpoth heels,andthe kneefor the past3
years.d additionto the joint painsthe patientsuffered from Ogastrointestinal
disturbance,O promptitige doctorsto suspecOthepossibilityof enteropathic
arthritis.&Enteropathic arthritis a formof arthritisassociatedith inRamma
tory boweldiseases.

The doctors Pnally began to suspect the role of Ruoride after X-rays
revealed increased bone density in the pelvic area and calcibcation of some
ligaments. Follow-up tests revealed elevated levels of Buoride in the patientOs
drinking water and slightly elevated levels of Buoride in the patientOs blood
(0.05 ppm}°

Hallanger Johnson et al. 2007

A study published by doctors at the Mayo Clinic suggested that similar cases
of Buorosis may be occurring in the United States among habitual tea drinkers
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(tea leaves often contain high levels of Ruoride), especially those with weak
kidney functionln this study, the Mayo doctors detailed the cases of four
patients who developed bone pains, and in some cases gastrointestinal prob-
lems, from drinking large amounts of tea. As with the Indian study, at least
one of these patients had previously been misdiagnosed as having arthritis.
One woman, who Odeveloped chronic pain and stiffness in her lower back that
progressed to include bilateral hip and knee pain,O had been treated for seven
years with various drugs Obut with no improvement in symptoms.O

It wasnOt until the Mayo Clinic doctors identibPed Ruorosis as the cause of her
pain that the woman took steps to reduce her tea intake, which led, at last, to
a diminution of symptoms. According to the Mayo doctors, OFluoride toxicity
can present in an insidious manner, and clinicians may overlook its signs and
symptoms. Unless recognized and the source of excessive Buoride identiPed
and discontinued, Buoride toxicity can be both progressive and crippling.O

Whyte et al. 2007

In a third study, doctors reported a similar scenario. A forty-nine-year-old
woman (without kidney disease) developed skeletal Ruorosis by drinking large
volumes of instant tea made with RBuoridated water. As with the above cases,
the woman Odeveloped widespread musculoskeletal painsO and was misdiag-
nosed for years as having Pbromyalgia and osteoarthritis. The authors stated:

We surmise that habitual consumption of 3 quarts daily of some
regular-strength preparations for more than 10 years, especially
if made with Buoridated water, could cause clinically signibcant
skeletal Buorosis . . . This Buoride exposure seems possible for
many individuals who like instant or bottled teas. In fact, when

a 36-year old coworker learned of our index case, she conbded
drinking 3DB4 qts daily of what she described as a triple strength
preparation of Nestea dissolved in unbltered, municipal tap water
over the past year . . . With increasing use of DXA [bone density
scans], additional instances of skeletal Ruorosis from instant tea
will likely be reveale#.

Fluoride and Hip Fracture
Hip fractureis a very serioussuefor the elderlyAbout 300,000Americans
are hospitalizedor a hip fracture every year. Otme UK, the mortality
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following a fractured neckf femuris between20 percentand 35 percent
within one yeain patientsaged82 + 7 years?Many patientsnever regain
anindependenexistencé* Thus, if Buoridation werdo increasdhe rates
of hip fracturein the elderly,it would be seriousand certainly groundsn
itselfto eliminatewaterBuoridation.

In our view, the best way to resolve the isstiavhether Ruorida-
tion increases hip fractur@s the elderlyis to usea Oweight-of-evidenceO
approach, which avails itself all the evidence that cae brought to bear
on this matter, including clinical trials, animal studies. and epidi®gical
studies. The 2006 NRC review used this approach, and tjerity of the
panel concluded that bones are not protected at the current sakend
water standaraf 4 ppm. Lowering the MCLG (maximum contaminant
level goal) would reduce the rigkfractures, especially for those with poor
kidney function and others who are prone to accumulate Buoriteeir
bones®

Neither the York Revie® nor the 2007 review by the NHMR® used a
weight-of-evidence approach. Instead, both used a meta-analysis of the very
limited database of epidemiological studies that examined only fracture rates
with Buoride concentrationdose to 1 ppm, thereby missing the signibcance
of the trend observed by Li et al. (see OLi et al. 20010 below).

One danger of limiting an assessment of this problem to epidemiological
studies is that we are always looking at the past; by the time those studies show
a debnitive result, it is far too late to be of help to people who have already
been exposed. The use of clinical trials and animal studies, as well as epidemi-
ological studies, allows us a better opportunity to protect future generationsN
that is, before exposure has taken place. Another approach would be to apply
the precautionary principle when reasonable warning signals are presented of
a potential problem (see chapter 21). On RuorideOs iopehe, we have an
abundance of warning signals, which are largely being ignored by RBuoridating
governments.

Clinical Trials

High dosesof RBuoride (26mg per dayon average) have been usedrials
to treat patients with osteoporosisan effortto strengthen their bones and
reduce fracture rates. However, the results were disapmintinile the
Ruoride did increase bone mineral density, the treatmenadraty ledto a
highemumberof fractures, particularly hip fractures. Sources foeelérials
that foundanincreased incidena# hip fracture are giveim appendix2.
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Simple arithmetic shows that the cumulative doses used in these trials (i.e.,
a high dose over a short period) are exceeded by the lifetime cumulative doses
(i.e., alow dose over a long time) ingested by many people living in Buoridated
communities?®

Animal Studies
Many animal studies have found that Buoride decreases the strength of bone
in several specid®eferences to twenty-two studies that show weakening of
animal bone by Buoride can be found in appendix 2. The authors of some of
these studies (Turner et al.) have reported thresholds for these effects ranging
from 2,500 to 4,500 ppm in bone.

In nearly all of sixteen RBuoridated communities examined between 1941
and 1994, one or more individuals had bone Buoride levels within that¥ange.

Epidemiological Studies

At least nineteen studies (three unpublished, including one abstract) since
1990 have examined the possible relationship of Buoride in water and hip
fractures among the elderly. Eleven of these studies found an increased hip
fracture rate; eight did not. Thus, to claim, as some proponents do, that there
is no evidence that hip fractures are increased in Ruoridated communities is
inaccurate and misleading. A more accurate statement is that the evidence
is mixed.An annotated list of references to all nineteen studies is given in
appendix 2.

Li et al. 2001
Li et al. 2001 (one of the nineteen hip fracture studies) has been used by
both proponents and opponents of Buoridation to support their respective
cases. It is a particularly strong study, because it looked at hip fractures in six
villages in China that had six different levels of Buoride in their well water,
ranging from 0.25 ppm to 7.97 ppm. Other than this difference, the subject
populations were similar and highly homogeneous and stable, sharing similar
occupations, lifestyles, and diet, as well as being free of many other possible
confounding variables, such as access to other sources of Buoride and use of
hormone replacement therapy. The authors controlled for a number of other
factors that could inBuence fracture frequencies including gender, smoking,
and alcohol consumptio.

Li et al. recorded two sets of data: (1) all fractures combined and (2) hip
fractures only.
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All Fractures
When the prevalence @il fracturesvas plotted for the six villages, Li et al.
found what they described as a U-shaped pattern: The lowest prevalence was
found in village 3 (about 3 mg/day RBuoride) and the highest in villages 1
(about 0.3 mg/day) and 6 (about 14 mg/day intake), the other villages being
intermediate. The statistical conbdence limits shown for these data are wide,

the evidence of harm

Table 17.1 All fractures (since the age of 20 years) in six Chinese villages with

average Ruoride intakes varying from 0.7 to 14 mg/day

Average Intake of Fluoride (mg/day)

Water Average Number
Fluoride | Daily Intake | Number of All Prevalence
Village (ppm) (mg/day) | Surveyed| Fractures (%)
0.25P0.34 0.73 1,363 101 7.41
2 0.58D0.73 1.62 1,407 90 6.40
3 1.00D1.06 3.37 1,370 70 5.11
4 1.45D2.19 6.54 1,574 95 6.04
5 2.62Db3.56 7.85 1,051 64 6.09
6 4.32D7.97 14.13 1,501 111 7.40
Sourcd:i et al., 200132
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Figure 17.1 Prevalence dill bone fractures (since the age of twenty years) plotted against average

daily Buoride intakes in six Chinese populations; data from Li et al., summarized in tabte 17.1.
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but if the U-shaped relationship is real, it suggests that intakes of Ruoride
of about 3 mg/day may confer some protection against fracture compared to
lower and higher intakes. The water in village 3 contained 1 ppm Buoride, so
some proponents of Ruoridation have argued that this supports their case for
artibcial Buoridation at 1 ppm. That argument is fallacious, however, since it
ignores the fact that, at over 3 mg/day, fracture rates increase. This is still more
evident for hip fractures (see the discussion in the next section). Without the
ability to control water intake and Buoride from other sources, keeping intakes
at or near 3 mg/day for everyone would be impossible. There are many other
sources of Buoride besides the water in Buoridating countries but no other
signibcant sources in the rural Chinese villages studied by Li et al.

Table 17.1 summarizes LiOs dataldractures, and in Pgure 17.1 we have
plotted the prevalence of all fractures in the six villages against LiOs estimated
daily intake for each village in mg/day.

Hip Fractures Only
When the prevalence dfip fractures aloneas plotted for the six villages
against LiOs estimated daily intakes for each village (as tabulated in table 17.2),
no U-shaped pattern was apparent: The prevalence was low in villages 1D3
and much higher in villages 4D6, with a possible rising trend across the whole
range of Buoride intakes (see bgure 17.2). Thus, there was no evidence for a
protective effect of low intakes of Buoride, but daily Buoride intakes above 3
mg/day appeared harmful.

Thus, Li et al.Os results show a clear, threefold increase in hip fractures in the
village with the highest Buoride concentration (village 6) and suggest that the
tendency for fractures may rise progressively from an intake of about 3 mg/day
(1 ppm in the water) or possibly even lower.

Returning to our discussion above about a possible benebt of protection
against all fractures for villagers drinking Buoride in water at 3 mg/day, such
a benept is clearly negated by the much more pronounced and more serious
problem of hip fractures increasing above 3 mg/day (or even lower). Readers
should compare bgures 17.1 and 17.2.

With both bgures 17.1 and 17.2 in front of us, it may astonish readers to
learn that a New York State Health Department ofbcial presented this study
before the village board in Corning, New York, in 2007, to support his claim
that water Buoridation, which Corning was considering at the time, strength-
ened bones.

Two WHO reports cite Li et al. as offering evidence that intakes of Ruoride

I"H$968 () $*(+ - & 1I$$$0<< 123204$$$0560$%8



178

the evidence of harm

of 6 mg/day could damage boriés® A review by the U.S. Department of
Health and Human Services has estimated that Buoride exposure in Buori-
dated communities in the United States ranged from 1.6 to 6.6 mg/day, but it
may be higher today and will certainly be exceeded by people who drink large
amounts of watef
The Pnding of Li et al. is buttressed by a 1999 study from Kurttio et al.
in Finland that showed an increased hip fracture rate in a subset of the

Table 17.2 Hip fracture rates (since the age of 20 years) in $x Chinese villages

with average Ruoride intakes varying from 0.7 to 14 mg/day

Average Intake of Fluoride (mg/day)

Water Average Number
Fluoride | Daily Intake | Number of Hip Prevalence
Village (ppm) (mg/day) Surveyed | Fractures (%)
0.25D0.34 0.73 1,363 5 0.37
2 0.58D0.73 1.62 1,407 6 0.43
3 1.00D1.06 3.37 1,370 5 0.37
4 1.45P2.19 6.54 1,574 14 0.89
5 2.62D3.56 7.85 1,051 8 0.76
6 4.32D7.97| 14.13 1,501 18 1.20
Sourcei et al., 20027
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Figure 17.2.Prevalence of hip fractures (since the age of twenty years) plotted against average daily
RBuoride intakes in six Chinese populations; data from Li et al., summarized in tabfé 17.2.
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elderly population exposed to Buoride above 1.5 gxe.mentioned above,
Alarc—n-Herrera et al. noted an increase in bone fractures in both children
and adults associated with an increase in the severity of dental Buorosis, a
biomarker of exposure to Buoride before the permanent teeth have apgpeared.
These studies require conbrmation, but epidemiological bPndings are always
greatly strengthened when, as here, there appears to be a dose-related increase
in the effect being studied.

According to the 2006 NRC panel, OThe combined Pndings of Kurttio et
al. (1999)Alarc—n-Herrera et al. (200&jhd Li et al. (2001) lend support to
gradients of exposure and fracture risk between 1 and 4 rfigloy@ever, the
panel members found it difbcult to specify at what level increased fractures were
likely to occur. Overall, the majority of the NRC panel members concluded
that the current EPA MCLG of 4 ppm should be lowered: OLowering the
MCLG will prevent children from developing severe dental Buorosis and will
reduce the lifelong accumulation of Buoride into bone that the majority of the
committee believes is likely to put individuals at increased risk of bone fracture
and possibly skeletal Buorosis, which are particular concerns for subpopula-
tions that are prone to accumulating Buoride in their boftes.O

Summary
In the sixty-year history of water [3uoridation, the studies carriedmotégeth
in Buoridated communities vastly outnumber the studies dort®ne. This
relRects not the relative importance of these two systems but rather the fact
that the RBuoridation program has been largely driven by dental interests. It is
surprising, given that 50 percent of the Ruoride ingested each day accumulates
in the bone, that the medical profession has not taken more interest in the
matter. It does the profession little credit that bone levels of Ruoride in Buori-
dated communities are not being monitored, an issue that we discuss further
in chapter 22. Despite the paucity of stumlyBuoride and bone, those stud-
ies that have been carried out indicate that there is an inadequate margin of
safety to protect everyoneOs bones from damage over a lifetime of exposure to
Ruoride, especially those who have impaired kidney function.

Bone damage can residt symptoms almost identic& the Prst symp-
tomsof arthritis: aching bones and joints. Bearingnind that more thar6
million American adults are currently diagnosed witmedormof arthri-
tisNand the numbers are expecttairiseNthe failureto pursue a possible
connection with lifelong consumptioof Buoridated waters inexplicable.
A weight-of-evidence analystf clinical trials, animal studies, and mixed
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epidemiological Pndings highly suggestive that the accumulat@m3uo-
ride in bones from lifelong exposute Buoride from Ruoridated water and
other sources will increase the rigkhip fracturedn the elderly, especially
those who have impaired kidney function. One importgtady from China
(Li et al., 2001)indicates practicallgo marginof safety sufbciend protect

a whole population with a lifelong consumptiohwaterat 1 ppm from hip
fracture. Theras enough evidencen an increasen hip fracturego show
that water Ruoridation shoulde ended.
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Fluoride and Osteosarcoma

Osteosarcoma is a rare but frequently fatal bone cancer found particularly in
young men. With the topic of osteosarcoma and Ruoride, we are talking about
a possible relationship between Ruoridation and deaths, few in number but
nonetheless real.

The evidence that Buoride causes osteosarcoma is not clear-cut. The studies
of the relationships in both animals and humans are mixed. The issue has had
a long scientibc and political history.

Observations in 1955

While the cortical bone defects observed in the Newburgh-Kingston study
were ignored as far as bone fractures were concerned (chapter 17), they did
prompt discussioon another front. This is how Donald Taves described the
matter in a report published by the U.S. National Academy of Sciences (NAS)
in 1977:

There was an observation in the Kingston-Newburgh (Ast

al., 1956) study that was considered spurious and has never been
followed up. There was a 13.5% incidence of cortical defects in
bone in the Buoridated community but only 7.5% in the non-
Buoridated community. With 474 and 375 children in the respec-
tive groups, the t value was 2.85, which is statistically signibcant
(Schlesinger, 1956). Caffey (1955) noted that the age, sex, and
anatomical distribution of these bone defects are OstrikinglyO simi-
lar to that of osteogenic sarcoma. While progression of cortical
defects to malignancies has not been observed clinically, it would
be important to have direct evidence that osteogenic sarcoma rates
in males under 3tave not increased with Buoridation [emphasis
added]}

Osteogenic sarcoma is now called osteosarcoma.

This observation by Caffey in 19%5)nderlined by Taves in 1977, was
the beginning of a long history of concern about whether Buoridation might
increase the incidence of osteosarcoma in young men. Before we look further
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into that history, we will Prst consider the Obiological plausibilityO of a Ruoride-
osteosarcoma link.
Three key Pndings support the plausibility of such a link:

1. The bone is the principal site for Ruoride accumulation within the
body, and the rate of accumulation is increased during periods of
rapid bone development as occurs in growth spurts during childhood.
Thus, the cells in the bone are exposed to some of the highest Ruoride
concentrations in the body.

2. The preponderance of laboratory evidence indicates that Buoride, in
sufpbciently high concentrations, can cause genetic damage or genetic
interference. Specibcally, it can cause chromosomal damage and inter-
fere with the enzymes involved with DNA repair, as shown in a variety
of cell and tissue studig¥Recent studies have also found a correlation
between RRuoride exposure and chromosomal damage in hiffhans.

3. Fluoride is a mitogen, a substance that can stimulate cell division. It
has been shown that Buoride can stimulate the proliferation of bone-
forming cells (osteoblast$)!' This is important because osteosarcoma
is a cancer caused byabmormaproliferation of osteoblasts.

According to the authors of the 2006 NRC report, OPrinciples of cell biol-
ogy indicate that stimuli for rapid cell division increase the risks for some
of the dividing cells to become malignant, either by inducing random trans-
forming events or by unmasking malignant cells that previously were in non-
dividing states!®

Fluoride and Osteosarcoma, 197592010
Despite the recommendation by Taves that the rates of osteosarcoma in
males under thirtye investigated in Buoridated communities, it took another
thirteen years before that suggestion was followed. But before that, in 1975,
further demands for researon cancer were stimulated by the work of Dr.
John Yiamouyiannis, a biochemist, and Dr. Dean Burk, former head of the
Cytochemistry Section of the U.S. National Cancer Institute. These two scien-
tists stirred up a hornetOs nest when they testibed before the U.S. Congress
and claimed that there was a greater rate of cancer in ten RBuoridated U.S.
cities compared to ten non-Buoridated ofEBheir bndings were published
in Fluoridein 1977

Robert Hoover and othemat the National Cancer Institute attempted
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rebut these bPndings, claimibghave looke@tthe same data and foumad
such relationship when they adjusted for age, sexrauaef Several other
researchers, including Sir Richard Dwllthe UK, joinedin what became
anintense exchange of studies, with charges and cahateyes Ryingn
both directions. The ins and outs of this debate faretoo complexo
resolve here.

Meanwhile, Yiamouyiannis, Burland Doll havepassedawayBut two key
players remain alive today. Dr. Robert Hoowéthe NationalCancernstitute,
continuedo play a rolén the cancer storgndsincel991hasbeeninvolvedin
the osteosarcomsaga(seethe section OOther Osteosarcoma StudiesO below).
John Remington Graham, a lawyer, worked very glogii Dr. DeanBurk for
many yearandpublisheda recapitulatiomndreanalysisf his workin volume
61 of the Proceedings of the Pennsylvania Academy @i $8g8i€ésraham
wasthe trial lawyerin three celebrated court casesPennsylvania, lllinois,
andTexas froml978through1984,whereinthe mosteminentexpertsn the
world on both sidesof this disputetestiPedunderdirectand cross-examination
by seasoned trial lawyers before experiencedudgésAll three cases were
settledin favorof Burk and Yiamouyiannis. With Dr. Pierre Morin, Graham
hasa carefullyfdocumentedhe legalhistoryof this disputefor a publicatiorof
Florida State University Collegef Law!” aswell as3eshingout the storyin
the bookLa Buoration: Autopsie dOune erreur sciemtilehbasrecentlybeen
republishedn English?®

Whoevewasight aboutthe effectof Buoridatioronthe cancer ratehefuror
generatedy YiamouyiannisndBurkOs woikd a congressional committee
callfor animalstudiedo determinevhether3uoride caused canearderlabo
ratory conditionsThe U.S. National Toxicology ProgratfiNTP), a division
of the U.S. PublicHealth Service (PHS), commissioned Battelle Memorial
InstituteO|bsto do thesestudiesOral, liver,andbone cancer receivegecial
attention.The results, whiclshouldhavebeencompletedandreleaseth 1980,
werenot releasedntil 1990.When they were released, tHegto much press
attention, including a cover stoapndcommentaryn Newsweek.

It was clear that the NTP results threatened the Ruoridation progvésn.
will Prst examine the NTP study and then see how the PHS attempted to
contain the issue, with the help of the National Cancer Institute (NCI).

NTP Animal Study

The Battelle lab researchers, contracted by the NTP to do the animal study,
found a small but statistically signibcant dose-related increase in osteosarcoma
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in male (but not female) rats exposed to Buotiddter a government peer
review panel downgraded one of the osteosarcomas, this bPnding was classi-
ped as Oequivocal evidence of cancerO by Bucher et al., whose study was Pnally
published in 199%22

In the springof 1990, with the NTPO¢ondingsattractingmediaatten
tion, Procter & Gamble, a manufacturef Ruoridated toothpaste, released
the Pndingsof its own ratstudyof Buorideand cancer, whiclthe company
had conductedin 198151983and which claimednot to havefound this
relationshipin miceor rats2®* While Procter & Gamble@sudyfoundseveral
bonetumorsin the Buoride-treatecanimals(versus non@ the controls),
the resultsdo not achieve statistical signibPcamre were therebgismissed
asrandom. Accordingo Procter & GambleQsiblishedreport, OAIl bone
neoplasmswere consideredo be incidental and spontaneousand not
relatedto RBuoride treatment, becausé their low incidenceand random
distribution.&

An FDA review of this study appeared in appendix D of the Department
of Health and Human Services (DHHS) report of 1994.its analysis, the
FDA identibed two additional osteosarcomas in the Buoride-treated rats that
were not identibed in Procter & GambleOs published report. According to the
FDA, OThe adequacy of the gross examination at necropsy was questioned
based upon the rat tumors that were not identiPed by the contract [Procter &
Gamble] laboratory2®

However, even with the newly identibed osteosarcomas, the FDA noted
that the incidence of bone tumors in the Procter & Gamble study still did not
achieve statistical signipcance. The FDA thereby concurred with Procter &
Gamble that the bone tumors are inciderital.

Other Cancers in the NTP Study

As well asosteosarcoma, the original Battelle study repoateohcreasen
liver and oral cancers and thyroid follicular cell tusn However, the same
government review panel mentioned above downgraded allaidsane
cancerdo a less severe classibcation via a questionable ratioNaien,

in May 1990, Dr. William Marcus, chief toxicologist the Ofbceof Water

at the EPA, pointed this outhe was bred. (He was later reinstated, with
full pay and compensation, after Labor Secretary RoberthRaitbed a
December3, 1992, ruling by administrative law judge David Clarke that
the EPA OretaliatedO against Marcus by Pring him for saeefbrts that
recommended removing Buoride from drinking watér.)
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Dr. Marcus pointed out that onef the cancers downgraded was a rare
form of liver cancer called hepatocholangiocarcinoma. Thee miewers
examining the slides prepared for microscopic exammateimed thaitt
was not a casgf hepatocholangiocarcinoma. However, Dr. Melvin Reuber
anindependent pathologist formerly with the National Cantnstitute and
the Prstto describe this rare forof liver cancer, concurred with the patholo-
gist at Battelle Memorial that the downgraded case was indeed aotase
hepatocholangiocarcinoni@in light of the importancef this studyjn 2000
the union representing professionals workaighe EPA headquarters
Washington, D.C., requested that Congress estalaisindependent review
panelto reexamine those cancer sli@Ehat hassofar not been done. The
union had previously objectéalthe way the EPA determined the 1986 safe
drinking water standard for Buoritt€? (see chapter 2@nd also objected
the dismissabf Dr. Marcus for raising red Rags the peer review panelOs
downgradingof canceiin the NTP study®

The NTP Pndings prompted the NCto review osteosarcoma raias
Buoridated communitiegn the United States (which Taves had recom-
mended thirteen years earliéf)To do that, Hoover et al. used the
Surveillance, Epidemiology and End Results (SEE®)istries. Both the
NTP results and the NCI survey were hastily pubdidiin a reviewby
the Departmenif Health and Human Services titledeview of Fluoride:
Benebts and RiskShus, Hooveret al.Os studies were presemtethe
public before they had been publisheda peer-reviewed journéf.®”
Publicationin a peer-reviewed journa widely considerethy scientists
to be essentiato acceptancef research bPndings. Peer review would have
been especially importaint this caseasthe agency publishing this report
(DHHS) is partof the U.S. Public Health Service (msthe NCI), which
has a policyf promoting Ruoridation.

Hoover et al. Survey of the SEER Registries
In 1991 Hoover et al. examined the nine SEER cancer registries (registries
that cover about 10 percent of the U.S. population) for bone cancer and found
a greater incidence of osteosarcoma in young males (not young females) in
Ruoridated versus non-RBuoridated countfeslowever, the same authors,
using a subset of the data, claimed that the greater incidence was unrelated to
duration of exposure and discounted the original bn#ing.

Today, more credence is given to Hoover et al.Os brst bnding than their
secondThis is largely because, by the time the NCI authors had used a subset
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of the data and divided it among four different durations of exposure, there
were so few cases left in each grouping that the study lacked any statistical
pOWEI".‘OD“?’

However, HooverOs second bnding certainly helped RBuoridation promot-
ers to allay concern about this issue. Promoters included the authors of the
DHHS report, who continued to argue that Ruoridation was safe and effec-
tive.Here is what the DHHS authors had to say in their abstract about the
animal studies (including the NTP study) as well as the human swnéys
guestion of a possible connection between RBuoridation and cancer:

Taken together, the only two methodologically acceptable
animal studies [the NTP studynd the earlier study by Procter
& Gamble] availableat this time failto establishan association
between Ruoride and canckr.humans, optimal Buoridatioaf
drinking water does not pose a detectable canceaseskidenced

by extensive human epidemiological data repdaeldte, includ-

ing new epidemiological studigke reviewof the SEER data by
Hoover et al.] prepared for this repoNo trendsin cancer risk,
including the riskof osteosarcoma, were attributiedthe intro-
duction and duratiorof water RBuoridatiori?

Somehow the osteosarcoma bPnding in male rats reported in the NTP study
and the designation by peer reviewers of Oequivocal evidenceO of cancer have
been lost from public view. Nor does the DHHS mention Hoover et alOs initial
Pnding of a greater incidence in osteosarcoma in young males in Ruoridated
communities compared to non-Buoridated communities, which they later
discountedSomeone reading only the abstract of the DHHS report would
get a very different view of the issue than someone who studied the details of
both the animal and the human studies.

Soto what extent was this DHHS report rushed through in an effort to
protect the Buoridation program from this latest thre@t?indication of the
mind-set of those who set up this review is given in the last paragraph of the
February 16, 1990, letter Dr. James Mason (assistant secretary for health and
acting surgeon general) sent to the federal employees who made up the review
panel: OGiven the tangible public health benepts of Buorides in reducing tooth
decay, the rarity of the tumor type in humans that is implicated by the study,
and the preliminary nature of the NTP Pndings, our current policy supporting
Ruoridation must be maintained until your review is bnisted.O
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McGuire et al. 1991

Two months after the DHHS review was published, a small stud$. M.
McGuire et al. came out in the April 1991 issue of doeirnal of the American
Dental Associati¢ghADA).“¢ One of the coauthors of this study was Professor
Chester Douglass, chair of the department of oral health policy and epidemi-
ology at the Harvard School of Dental Medicine (see more below and under
OBassin 20010). Even though this paper was a very small, preliminary studly, it
was given the full treatment HADA. It was made the cover story, complete

with a cover picture showing mountains and a lake seen through a huge glass
of water.

It is clear that McGuire, Douglass, and the other authors of this study knew
that a Pnding that Ruoride might cause osteosarcoma would threaten the Ruo-
ridation program. Nor do they hide their concerns about such an eventuality,
as the following quotes make clear:

An incorrect inference implicating systemic Buoride carcinogenic-
ity and its removal from our water systems would be detrimental to
the oral health of most Americans, particularly those who cannot
afford to pay for increasingly expensive restorative dental cére . . .

Because of its strengthening action, Ruoride has been widely
accepted as the responsible agent for the dramatic declines in the
tooth decay rates of U.S. children and adolescents . . . A disruption
in the delivery of Buoride through municipal water systems would
increase decay rates over time . . . Linking of Buoride ingestion
and cancer initiation could result in a large-scale defRuoridation of
municipal water systems under the Delaney cl&use.

Luckily for those who believed in the Buoridation program, the authors
did not bnd that Buoridation was associated witlineneasi osteosarcoma.
In fact, they found that the very opposite might be the case, stating that
ORuoridation at recommended levay provide aprotectivesffect against
the formation of osteosarcomaO [emphasis ad¥i&H]s speculative bPnding
allowed the authors to reach the conclusion that they (andAlBRA editors
and the ADA) clearly wanted out of this study: OGiven present knowledge,
every effort should be made to continue the practice of Buoridating commu-
nity water supplies©O

Chester Douglass, coauthor of tHADA article, received a sizable grant
from the National Institute of Environmental Heath Sciences (NIEHS) to
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continue researching the RBuoride-osteosarcoma issue after the article was
published. It is surprising that the NIEHS would choose any dental researcher

to oversee researoh a life-or-death issue that might be related to the Ruo-
ridation program, let alone someone who had already expressed his under-
standing that a positive bndiran the Buoridation-osteosarcoma connection
would sabotage the practice that he favored so strongly. DouglassOs further
involvement in this issue is discussed under OBassin 20010 and subsequent
sections below.

Cohn 1992

In 1992, Perry Cohn, working for the New Jersey Health Department,
reported a signibPcant increase in osteosarcoma in young males in Buoridated
communities in three New Jersey countiesNagain, not in young fefales.
Most signibcantly, Cohn suggested that there might be a time frame when
young boys are particularly vulnerable to BuorideOs carcinogenic effect:

If rapidly growing bone in adolescent males is most susceptible to

the development of osteosarcomas (Glass and Fraumeni, 1970),

it is possible that Buoride acts as a cancer promoter during a narrow
window of susceptibilifyne interplay of hormonal inBuences and

the intensity of the growth spurts may be potent inBuences. Since
Buoride is toxic to cells and a variety of enzymes at high concen-
trations (reviewed by Kaminsky et al., 1990; and Public Health
Service, 1991), it may exert tumor-promoting effects in the osteo-

blast cell microenvironment during bone deposition. Genetic
predisposition may also play a r&fJemphasis added]

Other Osteosarcoma Studies

Other epidemiological studies of various sizes and quality have failed to bnd a
relationship between RBuoridation and osteosarcfa full review of these

and other studiesn osteosarcoma is included in submissions to the National
Research Council by the Fluoride Action Network (FANF2FANOs submis-

sions were triggered by the discovery of a PhD thesis by Elise Bassin, discussed
in the next section.

Bassin 2001

Dr. Elise Bassin investigated a possible relationship between osteosarcoma
and exposure to RBuoride as part of her doctorate in medical sciences thesis at
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the Harvard Dental Schoéf. Suspecting a possible window of vulnerability
for this problem, as Cohn had conjectured in 199Rassin examined osteo-
sarcoma rates as a function of the age at which boys were exposed to 3uoride.

In a matched case-control study, Bassin reported what she described as a
Orobust bPndingO that young boys exposed to Buoride in their sixth to eighth
years (which corresponds to the mid-childhood growth spurt) had a pvefold
to sevenfold increased risk of contracting osteosarcoma by the age oftwenty.

It is extraordinary that, after BassinOs thesis was successfully defended in
2001, it was not followed up with a swift publication of her results, or any
kind of statement made to warn the scientiPc community and the public about
her bndings. After all, if she was correct, a chemical that was given daily to
millions of Americans in their drinking water might actually be killing people.

For several years BassinOs thesis disappeared from view.

Professor Chester Douglass, coauthor of the 1991 McGuire et al. study,
was BassinOs research sponsor and sigmedheff thesis. Clearly, he knew
the very serious implications of her pPndings for the future of Buoridation,
as indicated in our discussion in OMcGuire et al. 19910%ltmeever, it
appears that even though he was given several opportunities to do so over the
next three to four years, he failed to warn his colleagues about BassinOs bnd-
ings. The brst opportunity occurred when he gave a presentation before the
British Fluoridation Society (BFS) in 2002. He told the audience that his
studies found no relationship between Ruoride and osteosarcoma, but some-
how he failed to mention his own graduate studentOs bndings. This is how the
BFS described his report in its piem@Ruoridation tited OOne in a Million,0
which is still postedn its Web site today: OProfessor Chester Douglass of
Harvard University presented preliminary results, as yet unpublished, from
that and a separate National Cancer Institute study by Hoover et al., at a
symposium held at the Royal College of Physicians, London, in November
2002. These two large case-control studies showed no association between
Ruoride exposure and osteosarcothBight years later (as of July 2010) these
promised studies have still not been published (see the discussion in the next
section) and meanwhile, in the period 2006 to 2010, the BFS has not felt the
need to mention the existence of BassinOs study.

DouglassOs second opportunity to mention BassinOs bndings came when he
was invited to send a summary of his work to the NRC panel (which published
its report in March 2006% He again asserted thatswork showed no signib-
cant association between Ruoride and osteosarcoma. In his short statement he
did include a citation to BassinOs thesis as a footnote but did not indicate to
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the NRC that her bndings contradicted what he had &akide sent a similar
statement to his funders at the NIEHS.

BassinOs Thesis Discovered

Eventually, BassinOs thesis surfaced in the Harvard Medical School Rare
Books Room, where Michael Connett accessed it in January 2005. The result-
ing public release of this material triggered a demand by the Environmental
Working Group (EWG) for an ofbcial enquiry into DouglassOs behavior by
the NIEHS, the body that had funded this work. This led to a great deal

of press attention, including a lengthy article in Wall Street Journ@l

The NIEHS passedn the request for an enquiry to Harvard. After a year,
Harvard produced a short statement declaring that Douglass did not Qinten-
tionallyO hide BassinOs bndihigarvard has refused to provide any argu-
ments or explanations supporting this Pnding, despite repeated requests from
alumni, other U.S. citizens, and even members of Congress.

BassinOs bndings were published in May iB0b@ journalCancer Causes
and Control? However, the same issue of the journal published a letter coau-
thored by Douglass downplaying the signibcance of her bndiligs.inter-
esting to contrast DouglassOs failure to warn the public of BassinOs Pndings
between 2001 and 2005 with his alacrity in claiming that her bndings might
be Opremature®the same day that her article appeared in press.

In their letter, Douglass and Kaumudi Joshipura pointed out that BassinOs
Pndings were basexh a subset of a larger cohort and claimed that the larger
cohort did not support her thesis. However, they provided no evidence that her
methodology had been applied to the larger cohort, nor is it clear that it has
ever been so applied. The letter further claimed that DouglassOs larger study
(to be coauthored by Robert Hoover, mentioned previously in connection
with his critique of the Yiamouyiannis and Burk study and the NCI review
of the SEER cancer registries) was Ocurrently being prepared for publication.O
The NRC report had cited a January 3, 2006, communication from Douglass
that their study Owas expected to be reported in the Summer’200§ ow
overfour yearsince Douglass made that promise, and the study has not yet
been published. Douglass has since retired from his position at Harvard.

DouglassOs Methodology

The methodology described by Douglass et al. could not test the central thesis
of BassinOs work, because the biometric of exposure those authors usedNbone
Ruoride levels found at the time of diagnosis or autopsyNcould not ascertain
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exposure during the years of age (six to eight) so critical to Bassin(s’thesis.
Fluoride accumulates over time, so a level at, say, age twenty gives no indica-
tion of the level of exposure at six, seven, or eight years of age.

Moreover, the controls used in thromisedouglass-Hoover study are
other bone cancers. The choice of that control makes the assumption that none
of those bone cancers are caused by RBuoride. The study would be invalidated
if Ruoride were associated with any of those cancers, like EwingOs sarcoma,
which is not impossiblé€.

Despite the non-appearance of the promised Douglass-Hoover study, and
the limitations in the methodology they have used to refute BassinOs work, the
Douglass-Joshipura letter is being used by Ruoridation proponents in several
countries as if it were the Pnal ward the issueTo use thepromisef an
unpublished study to negate BassinOs publishedusions is extraordinary.
Clearly, a double standard is operating here. The same proponents who are
now using the promise contained in the Douglass-Joshipura letter of 2006 to
negate BassinOs bndings previously used the fact that her thesis was unpub-
lished to del3ect attention from her work.

This is how the Australian National Health and Medical Research Council
(NHMRC) used the Douglass-Joshipura letter in the systematic review it
published in 2007:

The attention of the reader is drawn to a Letter to the Editor
that appeared in the same issueGaincer Causes and Controls
by co-investigatoron the larger Harvard study (Douglass &
Joshipura, 2006). The authors point out that they had not been
able to replicate the bndings of Bassin and colleagues in the
larger study that included prospective cases from the same 11
hospitals. Furthermore, the bone samples that were taken in the
broader study corroborate a lack of association between the Buo-
ride content in drinking water and osteosarcoma in the new cases.
As Bassin and colleagues acknowledged, the shortcomings of their
study mean that their results should be interpreted with caution
pending publication of the larger study restits.

A local health authority pushing for Buoridation in Southampton, UK, used
the Douglass-Joshipura letter in its public consultation brochure in 2008. The
authors do not make it clear that the reference (13) they cite is not a study or
a Ocomprehensive reviewO but a letter promising a study:
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Since 2006, Ruoridation opponents have pointed to a study in the
United States of America (12) [the Bassin study] that appears to
suggest a possible increase in osteosarcoma (bone cancer) rates
in young malesNbut not femalesNliving in Ruoridated areas.
However, this was part of a larger study (13) [the Douglass letter]
looking at many more osteosarcoma cases over a longer period of
time and including an examination of bone samples. This more
detailed and comprehensive review had found no link between
water 3uoride levels and osteosarcoma. The researchers therefore
advised caution in selectively interpreting the results of the smaller
study in isolatiorf?

This is how Dr. Peter Cooney, the chief dental ofpcer of Canada, described
the Bassin study and the Douglass-Joshipura letter in a presentation he gave
in Dryden, Ontario,on April 1, 2008: OYou are going to hear about osteo-
sarcoma . . . some of the studies that did show that there may have been a
concern in young males with osteosarcoma have beenNin the bigger stud-
iesNcompletely discounted®®

California Proposition 65

Proposition65 is the namegivento the California Safe Drinking Wateand
Toxic Enforcement Acf 1986.This actrequireghe governornf California,
at leastonce a yeatp publishalist of chemicals knowto the stateto cause
cancepr reproductive toxicitandto inform citizensaboutexposuret these
chemicalsin March 2009 the California Ofbce of EnvironmentalHealth
Hazard Assessmen{fOEHHA) solicited public commentson thirty-eight
chemicalsselectedor prioritization for evaluatiorby the stateQs Carcinogen
Identibcation Committee. OFluoridand its saltsQwvere includedand in
Octoberthe stateannouncedhat that wasoneof bve chemicalkselectedor
consideratio!

Very extensive comments were sent into the OEHHA by a number of
individuals and organizations, including Paul Connett and Chris Neurath of
the Fluoride Action Network? the Environmental Working Groug® and
Kathleen Thiessen, PhD, an NRC panel mem#fdihere is a wealth of addi-
tional material in these submissions for those who want more details than we
can provide in this chapter.

Itis interesting to not@n the Web site of the California Dental Association
(CDA) that the organization received $200,000 from the ADA to help stop
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the stateQs investigation of the carcinogenicity of Ruoride. The CDA states that
OADA granted CDA $200,000 to assist in our effort to prevent the placement
of ORuoride and its sattsthe List of Chemicals Known to the State to Cause
Cancer or Reproductive Toxicity that is produced by the State of California,
Environmental Protection Agency, Ofpce of Environmental Health Hazard
Assessment (OEHHA).®
Here we see yet another example of how the ADA seems more determined
to protect the RBuoridation program than to protect the health of the American
people, eveon an issue that is life threateninge look at more examples of
the tactics and strategies used by proponents of Buoridation in chapter 23.
On October 15, 2009, a sixty-day comment period begethe bPve chemi-
cals (including Buoride and its salts), out of thirty-eight originally nominated.
This comment period endedin December 15, 2009.To our knowledge, as
of July 2010, the carcinogenicity of Buoride is still being considered by the
California OEHHA.

Summary

The possibility that Buoridation may be associated with an increase in osteo-
sarcoma in boys and young men was raised as long ago as 1955. The matter
was raised again, in 1977, by one of the authors of an NAS panel, which
recommended that osteosarcoma rates be examingaling meikess than

thirty years of age in Buoridated areas. Nothing was done about this sugges-
tion until an NTP study in 1990 reported a dose-related association between
osteosarcoma imalerats that were fed Buoride. In 1991 the NCI reported
that there was such an associatioganng maldsit not females in the U.S.
population but discounted dn the grounds that it appeared unrelated to the
duration of exposure. From 1991 to 2001 repantsthis possible associa-

tion have been mixed. In 1992, in a study of Buoridated communities in New
Jersey, Cohn reported an association; other studies have not. In 2001, using a
different approach, Elise Bassin found tlyating boyexposed to Buoridated
water in their sixth, seventh, and eighth years had a bve- to sevenfold greater
risk of contracting osteosarcoma by the age of twenty.

BassinOs thesis research sponsor, Chester Douglass, failed to warn the public,
his peers, the NRC, or his funders about this issue for four years. BassinOs
thesis did not appear in public until 2005, and her data were not published
until 2006. When they were published, the same journal published a letter
from Douglass in the same issue claiming that his larger study would refute
BassinOs bndings. That study was promised for the summer of 2006, but after
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four years it has not appeared. This same study had been mentioned even
earlier in 2002 by Douglass at a meeting organized by the BFS in London. A
possible reason that DouglassOs paper has not appeared is that his methodol-
ogy is seriously Rawed: It cannot test the central bnding of BassinOs thesis.

Meanwhile, promoters of Buoridation are using that promise of a study as a
way of dispelling concern over the possibility that drinking RBuoridated water
may contribute to boys and young men contracting a disease that is frequently
fatal. All parties agree that it is highly plausible from a biological perspective
that Buoride could cause bone cancer. Fluoride reaches its highest concentra-
tion in bone and the pineal gland. Fluoride is known to increase bone turnover,
and it is also established that Buoride can interfere with the genetic machinery
of the cell in a variety of ways. Mutations (genetic mistakes) are most likely
to occur during rapid bone turnover. Rapid bone turnover occurs during the
mid-childhood growth spurt that corresponds to the window of vulnerability
discussed by Cohn and identibed by Bassin.
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Fluoride and the Kidneys,
and Other Health Issues

Two issues pertain to Ruoride and the kidneys. The brst is the possibility that
Buoride can damage the kidneys, especially at high levels. The second is the
fact that someone with poor kidney function has a limited ability to clear
Buoride from the body, which would make that person more vulnerable to
RuorideOs other toxic effects.

Fluoride Damage to the Kidney

With the exception of the pineal gland, the kidney accumulates more Ruoride
than all othersofttissues in the bod§?It is well known that high doses of
Ruoride can damage the kidney after short periods of exposureNfor example,
to an anesthetic that contains Buorinated hydrocarbons such as methoxyfRuor-
ane, which are metabolized to free Ruoride*f8n.

There is also evidence that low doses of Ruoride, taken over longer peri-
ods of time, can damage the kidney. For example, both Varner emndl.
McKay, Ramseyer, and Smiftfound kidney damage in rats drinking water
with just 1 ppm of Buoride. Manocha, Warner, and Olkowsfaund kidney
damage in monkeys drinking water with 5 ppm Ruoride; while Borke and
Whitford found signibcant biochemical damage to the kidney in rats drink-
ing water with 10 ppm Ruoride. In the latter study, the average blood Buoride
levels of the rats with kidney damage was 38 ppbNa concentration commonly
exceeded in people living in 1 ppm areas. Borke and Whitford state,

Our study provides the brst evidence that one of the effects of
long-term F exposure is a change in expression of the plasma
membrane and endoplasmic reticulum®Gaumps in the kidney.

In summary, we provided rats with RBuoride in their drinking
water, which produced graded, plasma Ruoride concentrations that
occur in humans. Our studies showed that chronic high RBuoride
ingestion decreases the rate of*Geansport across renal tubule
endoplasmic reticulum and plasma membranes, and reduced the
amount ofER and PM Ca* pump protein present in the kidney
membranesWe conclude that chronic high Ruoride ingestion
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may decrease the expression, increase the breakdown, or increase
the rate of turnover of plasma membrane and endoplasmic reticu-
lum Ca™* pump proteins and possibly other enzymes as well. The
observed decreases in the rate oft@ansport and associated
decreases in plasma membrane and endoplasmic reticultim Ca
pump expression could affect in vivo'Gaomeostasi¥.

Complementing this animal research, many studies have found kidney
disease to be a common feature of human skeletal RuUBP&sis.

Also, and perhaps most signibcant, a human study by Liu et al. in China has
found a dose-dependent relationship between Ruoride ingestion and kidney
damage in childref® The study found evidence of kidney damage among
children drinking water with as little as 2.6 ppm Ruoride.

Consequences of Poor Kidney Function

Of huge concern is the impact of drinking Ruoridated watepeople with
impaired kidney function. It is well known that in a healthy person approxi-
mately 50 percent of ingested Ruoride is excreted. However, when someone
has impaired kidney function, far less Buoride is excreted, leading to higher
accumulations of Buoride, especially in the béhkdias been reported that
individuals with impaired kidney function have developed skeletal [3uorosis
drinking water at levels as low as 1.7 gpm.

2006 NRC Report
The NRC report said the following about Buoride and the kidney:

Human kidneys . . . concentrate Buoride as much as 50-fold from
plasma to urine. Portions of the renal system may therefore be at

higher risk of Ruoride toxicity than most soft tissues . . . Early
water Buoridation studies did not carefully assess changes in renal
function . . %

On the basis of studies carried aut people living in regions
where there is endemic Buorosis, ingestion of Ruoride at 12 mg
per day would increase the risk for some people to develop adverse
renal effects’

The NRC made these recommendations for future resear@uoride and
the kidneys:
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Future studies should be directed toward determining whether
kidney stone formation is the most sensitive end poimtvhich
to base the MCLG . .%8

The effect of low doses of Buorida kidney and liver enzyme
functions in humans needs to be carefully documented in commu-
nities exposed to different concentrations of Ruoride in drinking
water®

Kidney and Other Stones

Little investigation has taken plaoe the possible involvement of Buoride in
the formation of kidney stones or, once stones have forometthe possible
accumulation of Buoride in @n them. Similar considerations may apply to
other tissues (gallbladder, brain) where calcibed deposits maywdeagrtee
with the NRC panel members that more research is neededhat might be

a very important concern.

Other Health Issues

The 2006NRC panelreviewed aumberof otherhealthissuedncludingpoten
tial Buoride interactionwith the gastrointestinahepatic,mmune,and repro-
ductive systent§ Effectson the gastrointestinal system atiscusseth chapter
13.Most of the concerngboutthe immune system are largely speculative; once
againthe scarcityof literatureon this reRects a ladtif interestby governments
that promote RuoridationThe samecan be said about reproductive effects;
despitean extensive literature indicatirtigat, at high levelsof exposure, effects
of Buorideon the reproductive system haleenobservedn awide rangeof
animalsandreptiles, very felwumanstudieson the subjechavebeenpublished
or even undertakeim chapte22 wereferto the unscientipevaythat the ADA
dismissea signibcargtudyon this subjecby Freni3! For a wide-ranging review
of Buoride effecten the reproductive systerseelong etal.(2009)%

Effects on the Cardiovascular System

There is little evidence of attention to the possibility of effects of Ruoride
on the cardiovascular system. The 2006 NRC report mentions cardiovascu-
lar effects only with respect to thyroid function. However, two recent studies
of sixty-three adults with Oendemic BuorosisO and forty-Pve healthy controls
found that Ruorotic individuals had decreased elasticity of the aorta and
dysfunctions of the left ventricté 3 The papers include references to other
studieson RBuoride and the cardiovascular system.
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Summary

Most of the possible impacts of Buorida tissues such as the kidneys and

the reproductive, hepatic, and immune systems suffer from a lack of serious
study in RBuoridated countries. Since the kidneys concentrate Ruoride to a
greater extent than any other soft tissue except the pineal gland, they may be
particularly at risk. Also, if the kidneys are not functioning well to begin with,
less Ruoride is excreted, and more lodges in the skeleton. Moreover, because
kidneys become less efbcient with age, the elderly are at greater risk. The issue
of a possible relationship between Ruoride and kidney stones (and stones in
other tissues) is potentially important but has not been explored.

Studieson the other systems mentioned do not leave much room for
complacency. Some people ridicule opponents of Ruoridation for the long list
of health effects sometimes claimed for the simple RBuoride ion. It is easy to
score cheap points here, but the fact is that, as we indicated in chapter 12,
Ruoride has a high biological activity that is very general in natureNfor exam-
ple, it inhibits many enzymes, it interacts with calcium ions (either directly or
indirectly), and in the presence of a trace amount of aluminum, it interferes
with hormonal messaging systems. Since enzymes and hormones are essen-
tial to all physiological processes, such activities are likely to produce a wide
variety of effects.
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PART FIVE

Margin of Safety and the
Precautionary Principle

In part 5 we address the kind of information that a thoughtful decision maker
might wish to consider before endorsing or halting Buoridation.

In chapter 20, we discuss what is meant by a margin of safety. It is not
disputed that, at moderate to high doses, Buoride can cause serious health
problems and other adverse effects. The crucial question is whether there is a
sufbcient margin of safety between the doses that cause those effects and the
doses experienced in Buoridated communitiées.explain why this margin
of safety has to be sufpciently large to proéeeryoneancluding the most
vulnerable, not just thaverag@erson. Moreover, it has to be large enough to
protect the whole population ovetietimeof exposure.

In chapter 21, we discuss the precautionary princhgbelication of this
principle allows decision makers a way of resolving public health and envi-
ronmental issues when the evidence of harm is mixed and has not reached the
level of absolute certainty.
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Margin of Safety

Proponents of Buoridation in AustrataCanadéa, the UK 4 and the U.S:©

have all dismissed the 2006 National Research Council fegsobieing irrel-

evant to water Buoridation, claiming that it applies only to OhighO exposure to
Ruoride. However, none of these promoters or agencies has explained what is
meant by the word OhighO or attempted to quantify the term in any meaning-

ful way.To do this requires a consideration of thargin of safety.

The concept of margin of safety is normally used by toxicologists, pharma-
cologists, and regulatory ofpcials when establishing so-called safe levels of a
known toxic substance to which the public may be exposed. Such a margin
of safety (or safety factor) is set to ensure protection for everyone from an
identiPed or anticipated harmful effect. This margin of safety has to take into
account the full range of sensitivities to a toxic substance that can be antici-
pated in any human populatiom{raspecies variatiofr).the case of Buoride,
an extra safety factor will be needed when setting a safe level for Buoride in
water (either natural or added) to take into account the full range of exposure
for a population drinking uncontrolled amounts of water and getting Ruoride
from other sources as well.

Typically, to take into account intraspecies variation, the lowest level or
dose at which toxicity is observed (ilewest observable adverse effect level,
or LOAEL) is divided by 10 to set the margin of safety. This factor of 10
assumes that the most sensitive person is ten times more sensitive than the
least sensitive.

Sometimes more conservative regulatory agenciesonsigbrking from
a no observable adverse effectole™MDAEL. If that is not available, they
require that a margin of safety of 100, not 10, be applied to the LOAEL.

Sometimes a margin of safety lower than 10 is used if data have been
collectecbn an adequate range of doses from studies in very large populations.
In such a case it is assumed that enough people have been observed to cover
the full range of human sensitivity. However, in the case of Buoride, many of
the studies bnding adverse effects have involved relatively small study groups.
Such studies would not cover either the full range of anticipated sensitivity or
the full range of dose when a much larger population is exposed.
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The people who need special protection in the case of exposure to Ruoride
include the very young, the very old, those with poor diet (including border-
line iodine debciency), those with poor kidney function (which reduces the
ability to excrete Ruoride), those who consume above-average quantities of
water (athletes, diabetics, etc.), and infants who are fed formula that has been
reconstituted with Buoridated water.

Basedon current level®f exposure and the levaswhich effects were
shownto occurin the 2006 NRC report|it is hardto see how a scientibcally
defensible safety factor could yield a safe level for Ruarigaterof more
than 0.1 ppm. Indeed, Dr. Robert Carton, a former riskessment specialist
at the Environmental Protection Agency (EPA), has argued, basethe
NRC Pndingsthat the maximum contaminant level goal (MCLG) for Buo-
ride shouldbesetat zero,ashas been done for both lead and arseifiuis is
whatwe believe a scientibc margin-of-safety analysis would show.

Thosewho claimthat the practiceof waterf3uoridationis safefor everyone
have a clear obligatidn demonstratehat by performing a carefuhargin-
of-safety analysifor the adverséhealth effects reviewednd summarized
in the 2006 NRC report®Such a demonstratiowould haveto includethe
rationalefor choosingthe mostappropriate(i.e., most sensitivelend point
andLOAEL for that endpoint (the endpoint beinga knownor reasonably
anticipatedhealth effect)for all thosehealth effectsdiscussedy the NRC
report.

It is reckless to continue promoting Buoridation when studies indicate that
thyroid function may be lowered at 2.3 pphiQ in children may be lowered
at levels as low as 1.9 pprtfor even at 0.9 ppm if there is borderline iodine
debcienc¥tand hip fractures in the elderly may be increased at levels as low as
1.5 ppm and tripled at levels over 4.3 pfrtf.Unless all these effects can be
dismissed because all the relevant studies have been shown to be fatally Rawed,
there is clearly no adequate margin of safety to protect the whole popula-
tion from those end points. Thus, the practice of Ruoridating the public water
system should be discontinued. Furthermore, if the relevant studies have faults
but still raise plausible doubts about safety, the program should be stopped
until research yields reliable conclusions (the precautionary principle; see
chapter 21).

Not a New |ldea

The application of a margin-of-safety analysis to water Buoridation is not
a new idea. As long ago as 1956, Benjamin Nesin, a prominent water engi-
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neer, indicated that the safety factors discussed at the time offered inadequate
protection. Focusing particulartyn the range of doses one could anticipate
across the whole population, he wrote the following:

The proponents have tried to demonstrate various factors of safety
which are patently naive . . . It has been customary to consider a
minimal factor of safety of not less than 10 for substances which
are admitted to water supplies. This would mean that ten times
the amount of the proposed substance when present in the water
supply would be dePnitely without harm to human or beast. It is
obvious from the knowledge of Ruoride toxicity that such factor of
safety cannot be established when RBuoride is added to the public
water supply at the level recommended by the proponents of Ruo-
ridation. In view of the fact that the range of water consumption
may vary over a ratio of 20 to 1 the insistence of a safety factor of
10 is exceedingly moderdte.

Inadequate Margin-of-Safety Calculations

To date, the margins of safety used by agencies in the United States (and
other RBuoridating countries) for Buoride have been woefully inade\ate.
examine a few of these.

EPA and the MCLG

The U.S. EPAOs Ofbce of Drinking WaterOs 1986 derivation of the 4 ppm
maximum contaminant level goal (MCLG) for Ruoride in drinking wéter

is scientibcally Bawed. The EPAOs Ofbce of Prevention, Pesticides and Toxic
Substances explained the derivation of the current MCLG by the EPAOs
Ofbce of Drinking Water as it was preparing to permit sulfuryl Buoride as a
new food fumigant:

For RBuoride, both the MCL and the MCLG have been set at 4.0
ppm in order to protect against crippling skeletal Ruorosis. The
MCLG was established in 1986-gderal RegistBi, no. 63] and

is basean a LOAEL of 20 mg/day, a safety factor of 2.5, and an
adult drinking water intake of 2 L/day. The use of a safety factor
of 2.5 ensures public health criteria while still allowing sufbcient
concentration of Buoride in water to realize its benebcial effects
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in protecting against dental caries. The typical 100x factor used
by the HED [the EPAQs Health Effects Division] to account for
inter- and intra-species variability have been removed due to the
large amounts of human epidemiological data surrounding Buo-
ride and skeletal Ruorosfs.

Having explained this derivatioof the MCLG of 4 ppm, the Ofpcef
Pesticides then usetdasa basito determine tolerances for Ruoride residues
left on foodstuffs treated with sulfuryl Buoridé/e discuss the way they did
this in three different health risk assessméntthe section OEPA Pesticide
DivisionO below. But Prst lesbreak down the 1986 derivatiofthe MCLG
by the EPAOs Ofbaé Drinking Water into its component parts:

The end point chosen was crippling skeletal Buorosis.

The LOAEL offered for this was 20 milligrams per day.

The safety factor offered to protect the most vulnerable was 2.5.
The amount of water drunk per day was 2 liters.

The only source of Ruoride considered was water.

aprwbdE

The EPAOs (Ofbce of Drinking Water) calculation was as follows: 20 milli-
grams per day divided by 2.5 (safety factor) equals 8 milligrams per day. If one
assumes that a person drinks 2 liters of water a day, the supposed safe level is
4 milligrams per liter, because if someone drank 2 liters of water at that level,
they would receive the supposed safe level of 8 milligrams of Buoride. Thus
the EPA arrived at an MCLG of 4 ppm.

There are six things wrong with the EPAOs derivation. It is hopelessly wrong
at all bve steps, and two mistakes are nmadene of those steps. Even at
the time, the inadequacies of the derivation were pointed out by some EPA
scientists, including Dr. Robert Carton, who claimed that it was manipulated
for political reason®.Today, with the benebt of more research bndings, the
inadequacies are even more glankgnow examine each step of the calcula-
tion and the six places where the EPA went wrong.

Mistake one: Selecting crippling skeletal Ruorosis as the end point of concern.
There are two problems with the EPAQs selectienmblingskeletal Ruorosis
as the only end point of concern. First, even if the EPA wished to f@cus
RuorideOs impaumt the bone it was both unscientibc and contrary to common
sense to focus solay the cripplingphase of skeletal Ruorosis. More sensitive
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end points were known in 1986 and these include the earlier stages of skel-
etal Buorosis as well as bone defects (see chapter 17). Second, in 1986, there
was evidence available that Buoride could have impadts/roid function

at levels far lower than those that caused crippling skeletal Réofb&Ese
chapter 16).

As far as skeletal Buorosis was concerned, a lot of observable damage occurs
to the bone and connective tissue beforedtigplingphase is reached. The
existence of arthritic symptoms in the pre-crippling stages of the disease has
been widely reported in the literature prior to the EPAQs 1986 determination
of the MCLG2%®%(see chapter 17). While not everyone with pre-crippling
clinical Buorosis will experience arthritic paie evidence is clear thevme
people will. Thus the EPA should have selegtestcripplinglinical effects as
a more sensitive end point of concern. Indeed, the 2006 NRC peswh-
mended to the EPA that stage |l of skeletal Ruorosis be considered an adverse
health effect (see chapter 14).

According to the NRC, OThe committee judges that stage Il is also an
adverse health effect, as it is associated with chronic joint pain, arthritic
symptoms, slight calcibcation of ligaments, and osteosclerosis of cancellous
bones®

In addition, as far back as 1956, researchers had found that cortical bone
defects were signibcantly higher in children in Buoridated Newburgh, New
York, compared to unBuoridated Kingsté(see chapter 17).

Mistake two: Using a LOAEL of 20 mg/day
If the EPA had used cortical bone defects as the most sensitive end point then
the LOAEL should have been selected between 1 and 2 mg/day. This assumes
that children in Buoridated Newburgh were drinking one to two liters of water
per day and that water was their main source of Buéride.

If the EPA had selected lowered thyroid function as the most sensitive end
point, then the study by Bachinskii et al. would indicate a LOAEL in the
range of 2.3 to 4.6 mg/ddyThis again assumes that those who had expe-
rienced lowered thyroid function drinking water at 2.3 ppm Ruoride were
drinking between one to two liters of water per day.

If the EPA had selected a pre-crippling stage of skeletal Buorosis it is hard
to see how they could have selected a LOAEL larger than 10 mg per day and
probably considerably le§o whichever adverse health effect the EPA had
selected, of the several options available, it is clear that 20 mg per day was far
too high to be protective.
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Mistake three: Failure to use an adequate safety factor.

Even if we ignore the inadequate LOAEL used by the EPA, the fact remains

that the agency failed to apply an adequate safety factor to even that LOAEL
to allow for the range of vulnerability to any toxic substance in a human
population.

To claim that the normal safety factor of 100 was dropped because of Othe
large amounts of human epidemiological data surrounding Buoride and skel-
etal RBuorosisO is wrongtwo fronts. First, the EPA ignored the large amount
of dataon this issue from India and China, which have areas where both
dental and skeletal Ruorosis are endemic. Bone effects have been observed
in India at levels of Ruoride in water ranging from 1 ppm to 3 ppm where
there is poor nutritiorf® Second, the agency derived the LOAEL of 20 mg/
day largely from Kaj RoholmOs work, which was lasadsmall sample of
otherwise healthy male industrial work&€ne needs a much larger safety
factor to cover the whole range of sensitivity anticipated in a large human
population.

Mistake four: Dropping the normal safety margin to protect the
Ruoridation program.

The EPA pesticidedivision,in the quoteabovemadeit very clear whyhe
standard protective safefsictor of 10 or 100 was sacribcedn the EPA
waterdivisionOs calculatisstatingthat it wasto allow Osufbcient concen-
tration of Buoridein waterto realizeits benebcialeffectsin protecting
againstentalcaries ®In otherwords the EPA admittedthat its derivation
involved protectinghe water Buoridation programThis kind of thinking
may havédeenappropriatevhenthe agency moved froamnMCLG (agoal)
to anMCL (astandard)but it wasinappropriateto usesuch reasoningm
determiningthe MCLG. For an MCLG, the taskisto determinean ideal
safe levebasedon scientibcstudiesof toxic end points and to apply an
appropriate safetfactorto protect the most vulnerdiite. EPA shouldnot
have allowedhe purportedeneptof the Buoridation progranio interfere
with what should havebeena scientibcdeterminationof the ideal goalto
protect everyone from Oknownreasonablyanticipatedhealth effects,@s
mandatedn the Safe Drinking Water Act.

It should be noted that, as requested by the Efthe 2006 NRC repoff
ignored any discussion of the benebpts of the water Ruoridation program when
the NRC panel members set out to provide the toxicological data that could
be used by the EPA to determine a new MCLG.
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There are two more problenvghenwe move fromthe supposedly safe
levelof 8 milligramsper day (20 mg/daydividedby 2.5)to an MCLG of
4 ppm.

Mistake bPve: Assuming that people drink only 2 liters of water a day.
The assumption that people drink only 2 liters of water per day is clearly
wrong. Although that may be the average consumption, the MCLG has to
protecteveryonéncluding above-average water drinkers. In fact, millions of
people drink far more than 2 liters per day. Indeed, some agencies, such as the
Food and Nutrition Board (FNB) of the Institute of Medicine, now recom-
mend that males over the age of eighteen drink 3 liters of water p&rAdsg.
according to the FNB, over 5 percent of males between the ages of nineteen
and pfty consume at least 5 liters of water a day, while 1 percent consume at
least 9 liters a day. Over 5 percent of adult females consume over 4 liters a day,
while 1 percent of females consume over 5.5 liters & day.

At most, the EPAQs use of the 2-liter consumption bgure is designed to
protect the average person, not everyoneNand certainly not the above-average
water drinker.

Mistake six: Not making allowance for Ruoride exposure from other sources.
Other source®f Buoride includdood and beverages processeith 3uori-
datedwateri®*Ruoridateddentalproducts’*** mechanically debonedeat?®
teas!®%pesticideresidueson food and wine525% An estimateof the total
ingested3uoride should have been subtracted fromthe 8 mg/day before
proceedingdo the calculatiorof the safewaterconcentration (MCLG).

People attempting to perform a risk assessment run into another daunt-
ing problem at this stage. If they estimate a more appropriate safe daily dose
(e.g., 1 or 2 mg/day), they then Pnd that a conservative estimate for the total
Buoride obtained from other sources may already exceed this safe level. How
can they then proceed to a non-zero safe level in water? The simple answer
is, they cannot. If it is concluded that some people are already getting above
the determined safe level from other sources, we cannot allow any Raoride
be addetb our water. In other words, one is forced to set the MCLG at zero
(as has been done for arsenic and lead). This would rule out the deliberate
addition of Buoride to the water and instead shift the whole focus onto the
federally enforceable maximum contaminant level (MCL) and the converse
issue of how much it would cost some communities with high natural levels of
Ruoride to reduce those to some compromise level.
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Reaction to the MCLG.
Every assumption used by the EPA water division to determine the 1986
MCLG of 4 ppm was inadequate, unscientipc, and clearly designed to
produce an MCLG that would protect the Ruoridation program rather than
human health. The manipulations outraged professional employees at the
EPA, leading their union to ble a Ofriend of the courtO brief in support of the
National Resources Defense FundQs application for an injunction against the
1986 MCLG for Buoride®*

Focusingon only one of the mistakes discussed above (the choice of end
point), the 2006 NRC panel found that the 4 ppm MCLG was not protective
of health and recommended that the EPA determine a new MCE&ter
four years, as of the time of this writing, the EPA had yet to do that.

Food and Nutrition Board

It came as a considerable shock in 1997 when the Food and Nutrition Board
(FNB) of the Institute of Medicine (IOM) announced that it was setting
Oadequate intakesO (Als) and Oupper tolerance limitsO (ULs) for Ruoride along
with magnesium, calcium, phosphate, and vitabitf It was a shock because

there is no evidence that Buoride is an essential nutrient, as are the other
substances appeariogthis list, and because its predominant action in bPght-

ing tooth decay is topical, not systerfiié®

In responsé¢o alettersentby abouta dozerscientistcomplainingabout
this treatmentof RBuorideasa nutrient,the directorsof both the IOM
and the National Academyof Sciencesnadeit very cleathat they did
not consider Ruoride a nutriernd insteaddescribedt asa Obenebcial
element(seechapter1) 5 However,the FNB proceededasif it were,
indeed,a nutrient.

In determiningthe UL for RBuoride,the FNB, like the EPA ten years
before, consideredkeletalRuorosisasthe only adversédiealth effect of
concern. Howevethe board droppedhe LOAEL to O10mg/dayfor 10
or more years.O Whitbat wasclearlyan improvement ovewhatthe EPA
did in 1986,the boardthen did somethingquite inexplicable(at leaston
scientiPogrounds)In deriving aUL from this LOAEL, it applieda safety
marginof 1.0dmeaning therewasnouncertaintyin applyingthis so-called
safe leveto a large segmentof the whole population.The terminology
the boardusedwasOuncertainty facto(OF) of 1.0 Thus it wasthat the
FNB resolvedhat, for anyoneeight yearsof ageor older,it would be safe
to consumel0 mg/dayfor a lifetime.That is a preposterous notiotest
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explainedby the needfelt by yetanotheragencyto protectthe U.S. water
Ruoridation progranat whatevercostto scientibacredibility or the publicOs
health.

The Fluoridation Forum

We discuss IrelandOs 2002 Fluoridation Forum report in some detail in chapter
24. Sufpbce it to say here that this panel simply copied the Food and Nutrition
BoardOs approach of applying a safety factor of 1.0 to an LOAEL in deriving
an upper tolerance level (UL) of 10 mg per @ay.

EPA Pesticide Division

However bad the science used by the EPAOs Ofbce of Water in its derivation of
the MCLG of 4 ppm, it pales compared to the outrageous manipulations the
EPAQOs Ofbce of Pesticides applied to the same MCLG in deriving a so-called
safaeference dose (RfD) for infants. In three successive risk asses¥pftents,
the EPA Ofpce of Pesticides derived three different RfDs for infants: 0.114
mg/kg/day, 0.57 mg/kg/day, and 1.14 mg/kg/day. The bnal one, 1.14 mg/kg/
day, isten times high#éran the RfD for adult$® That is indeed a remarkable
conclusion.

Here we examine the three different methods used by the EPA Ofbce of
Pesticides to derive these three different RfDs for infants. It is important to
note that the second and third derivations came as a consequence of interven-
tions by the Fluoride Action Network (FAN), the Environmental Working
Group (EWG), and Beyond Pesticides (BP). Ironically, even though the EPA
arrived at three different RfDs for infants the starting point for their calcula-
tions was the same in each case: the EPA Ofbce of Drinking WaterOs 1986
derivation of the MCLG (4 ppm). If readers are puzzled as to how the EPA
in good conscience could derive three different end points beginning with the
same starting point, so are we!

This is how the EPA Pesticide division says it did this.

In the Prsthealth risk assessment, it assumed that the RfD for children was
the same as adults: 0.114 mg/kg/day. The latter is obtained by dividing the
so-called Osafe doseO for adults used in the 1986 derivation of the MCLG (8
mg/day) by an adultOs bodyweight of 70 kg. 8 mg/day divided by 70 kg = 0.114
mg/kg/day.

In the secontealth risk assessment (after FAN intervened and had shown
that some children are already exceeding this dosage of 0.114 mg/kg/day) the
EPA used a different approach in order to derive a different RfD for infants.

I"H$%68/ () B*(+,-. & 1/$$$641 123204$$$0560$%8



210 margin of safety and the precautionary principle

For this the EPA used a back-calculation from the notion that if 4 ppm RBuo-
ride in water would be safe for everyone, then it would also be safe for a 7-kg
infant. Assuming such an infant consumed one liter of water per day, the EPA
estimated that it was safe for a 7-kg child to ingest dose of 4 mg/day (i.e. one
liter of water at 4 ppm contains 4 mg of Buoride). Dividing 4 mg/day by an
infantOs bodyweight of 7 kg would yield a RfD of 0.57 mg/kg/day. This is now
pvetimes the RfD for an adult.

In the third health risk assessment, after FAN, EWG, and BP had inter-
vened again, the EPA assumed that if 8 mg/day was safe for a 70-kg adult it
wasalsosafe for a 7-kg infant. Such an assumption Ries in the face of basic
toxicology and common sense. It is akin to saying that if 1000 mg/day of
aspirin is safe for an adult itéésosafe for an infant. This is patently absurd.
However, it allowed the EPA to derive a third RfD for infants even higher
than the previous ones. If one divides 8 mg/day of Ruoride by the bodyweight
of an infant (7 kg) one arrives at an RfD for infants of 1.14 mg/kg/day, which
is nowtentimes the RfD for an adult!

All this was donewe believejn an effortto set very high tolerance levels
for Buoride residues left by theseof Dow AgroSciencesO sulfuryl Buoride
fumigant on food in warehouses and processing plants. Protecting DowOs
interests was apparently more important than protecting dadthof babies
orinfants. FAN, EWG, andBP continueto appeal the EPAQs appraszhe
new Ruoride tolerance limits for sulfuryl Buorigkebasedn these highly
dubious calcuations. Becausfethe long time that the EPA has taken
respondingo several appeaids this matter,it is expected that the issue will
endupin court.

As a consequence of these scientibcally unjustiPable manipulations of the
reference dose for infants, the EPAOs permitted tolerances (i.e., of Ruoride resi-
dues left after sulfuryl Buoride treatment) have risen from the previous level of
7 ppm (used for cryolite applicatioos fruit and vegetables) to levels over
six hundred foods (and many more if we include processed foods) that range
from a low of 3 ppm for dried raisins to a high of 120 ppm for wheat Bour.
Since wheat Bour is used in everything from cakes to pizza dough, these toler-
ances will greatly increase the total dose of Buoride that the average American
gets from all sources combined. In this last application for increased tolerances
the EPA permitted Dow to have a tolerance (i.e., residue) of 900 ppm RBuoride
on powdered eggs. Not surprisingly this tolerance appears to have been with-
drawn because as FAN pointed out even a modest consumption of eggs at this
level could make someone acutely ill.
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Summary
Proponents tend to use phrases like Ohigh dosesO and Onot relevant to water
Ruoridation at 1 ppmO to dismiss concerns about harm caused by Ruoride in
areas endemic for Ruorosis, arguing that the relatively high doses in these
studies make the results irrelevant for exposures at 1 ppm concentration. They
seldom discuss the conceptrofrgin of safetyhich is absolutely essen-
tial to determine a safe dose sufPcient to protect everyone in society from a
substance known to cause harm. When government agencies have been forced
to address the margin-of-safety issue for RuorideOs adverse health effects, they
have invariably used safety factors that cannot be defended scientibcally. In
addition, they have often violated the very procedures they used in permit-
ting or regulating other chemicals or pollutants. The worst example of an
unacceptable manipulation of science in this respect has come from the EPAOs
Ofbce of Pesticides in the help it has given Dow AgroScience in its efforts
to use sulfuryl Buoride as a fumigamifood in warehouses and processing
plants. Just as Ruoride has been dubbed the Oprotected pollutant,O we can now
add that water Ruoridation is the Oprotected practiceO and sulfuryl Ruoride is
the Oprotected fumigant.O

All of this represents very poor sciend& return in chapter 22 to other
examples of the dubious calculations that have characterized the promotion of
Buoridation for over sixty years.
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The Precautionary Principle

The precautionary principle (PP) has come into play, particularly in Europe,
because it has been found that in the time it takes to get debnitive, scientibc
proof that a chemical or practice has caused harm, the health of some people
has been damaged irreversibly. This was the case with lead, benzene, asbes-
tos, and smoking. The PP acknowledges this problem and posits the notion
that when there is reasonable doubt about safety, we shoudd #re side

of caution andhotinsiston absolute evidence of harm before eliminating or
rejecting a substance or practice.

Joel Tickner and Melissa Cofbn state the PP clearly: Olf there is uncertainty,
yet credible scientibc evidence or concern of threats to health, precautionary
measures should be taken. In other words, preventive action should be taken
on early warnings even though the nature and magnitude of the risk are not
fully understoodO

For moreon the PP, readers may wish to consult the bBadtecting Public
Health and the Environment: Implementing the Precautionary Principle

Applying the Precautionary Principle

Use of the PP is not without its critics, especially from those who fear that

blanket use of the principle could block any form of industrial or economic

development®® Clearly, unless the PP is to stymie progress, it should not

be applied in a cavalier fashion; certain criteria should be met before it is
invoked.We offer the following criteria to be considered in the case of water

Ruoridation:

1. Is the risk of harm plausibi&€S. There is no adequate margin of safety
for known detrimental health effects at moderate to high doses sufbcient to
protect everyone consuming RBuoridated water and Buoride from other sources
(see chapter 20).

2.1s the evidence of harm supported by a number of peer-reviewed, published stud-

ies?YES. Many such studies are reviewed in the 2006 NRC re(sme chap-
ters 14D19).
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3. Is the potential harm seriodEB. Arthritis affects about 46 million
Americans. Hip fractures are very serious for the elderly and can lead to
a permanent loss of independence and even to an early death (see chapter
17). Hypothyroidism brings with it a litany of problems, including lethargy,
depression, and obesity (see chapter 16). Lowering IQ in children has serious
consequences both for individuals, by robbing them of their full potential, and
for society, by reducing the number of highly intelligent people and increasing
the number of mentally handicapped (see chapter 15). Even the one adverse
effect that is not denied by proponentsNdental RuorosisNcan lead to a loss

of self-esteem, especially in teenagers (see chapter 11).

4. Are the effects reversidlaRY ARE NOT. A changein the intellectual
developmenbf a childin his early years cannbt erased. Fluoride steadily
accumulatem the bone over a lifetimef exposurdf the sourceof Ruorideis
removedthe Buoride will gradually leatle bone but the estimatechalf-life

is very longup to twenty yeargseechapterl2). Treatmentis possiblefor a
fracturedhip bonebutit canbedifbcultfor the patientto makea full recovery.

5. Is the public being fully informed of the potential health@iske@ very
opposite is occurring. Spokespersons for local, state, and federal health agen-
cies deny any health risks at all.

6.Does the proposed intervention achieve the desir€gUieS&eHONABLE.
As we saw in chapters 6D8, the evidence that swallowing Buoride actually
reduces decay in the permanent teeth is weak.

7.How signibcant are the consequences if the practicctN©TARERY. At

least four modern studies conducted in Finland, East Germany, Cuba, and
British Columbia found that in communities that stopped Ruoridation, tooth
decay rates did ngo up (see chapter 2).

8. Are there alternative¥ZS. The vast majority of European countries do

not RBuoridate their water, and yet, according to World Health Organization
bgures, their childrenOs teeth are as good if not better than childrenOs teeth in
Buoridating countries.

In summary, all these sensible criteria for applying the PP to the implementa-
tion of Buoridation are easily met.
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The Precautionary Principle and Fluoridation
In the March 2006 issue of théournal of Evidence-Based Dental Practice,
Tickner and CofbPn examined the water [Ruoridation controversy in the context
of the PP. According to those authors, the PP has become a core guiding prin-
ciple of environmental health regulations in Europe. They noted, OThe need
for precaution arises because the costs of inaction in the face of uncertainty
can be high, and paid at the expense of sound public héalth.O

They wrote that when determining whether the PP should be applied to
Buoridation, one should consider the following questions:

¥ Whether there are other ways of delivering Buoride besides the water
supply

¥ Whether Buoride needs to be swallowed to prevent tooth decay

¥ Whether tooth decay has dropped at the same rate in countries with and
without water Buoridation

¥ Whether people are now receiving RBuoride from many other sources
besides the water supply

¥ Whether studies indicate BuorideOs potential to cause a range of adverse
systemic health effects

¥ Whether, since Buoridation affects so many people, Oone might accept a
lower level of proof before taking preventive actfonsO

While the authors never state their personal opiraanwater 3uoridation,
their analysis conbPrms our view that the practice is incompatible with the PP.

Summary

In advance of any application of the precautionary principle, it is important to
lay out and make transparent the important criteria that Prst need to be satis-
Ped. We, as well as specialists in the beld, have done this, and it is clear that
the practice of water Buoridation is a violation of the precautionary principle
on all the criteria presented.
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PART SIX

The Promoters and the
Technigues of Promotion

In chapter 22, we summarize the evidence, much of it covered in earlier chap-
ters, that RBuoridation has been propagated for over sixty years using poor
science. In chapter 23, we examine some of the promotersO strategies and
tactics that have kept this outdated policy alive for so many years. In chapter
24, we critigue some of the self-serving reviews commissioned or conducted
by pro-Buoridation government agencies. In chapter 25, we identify and
respond to the OchestnutsO used to promote Ruoridation, along with less frivo-
lous arguments. In chapter 26, we venture into the very tricky area of trying to
understand what motivates the proponents of Buoridation.
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Weak and Inadequate Science

We saw in chapters 6D8 that evidence for the notion that swallowing 3uo-
ride (as opposed to applying it topically) reduces tooth decay is very weak.
The exaggerated claims of BuoridationOs benebts have been supported by very
dubious science, but the matter does not stop there; poor science has charac-
terized the whole promotion and defense of the Buoridation program over its
long history. Some of this we discussed in chapters 9 and 10, where we saw
how little science existeah the safety of Buoridation before the U.S. Public
Health Service (PHS) endorsed it in 1950, a decision that was a key step in
the Great Fluoridation Gamble. That gamble was basedhe beliefthat
somehow ingested Buoride could damage the growing tooth (cadeimigl
Buorosis) without damaging any other tissue in the body, even the delicate
tissues of a newborn baby.

After thePHS endorsed®uoridatiorin 1950 otherprofessiondiodieswiftly
followed with their own endorsement?romoters haveisedthoseendorse
mentsasa substitutefor well-conductedscienceeversince.ln the following
paragraphsve discusseverabther example®f the poor science, evasion$
scienceandpooradministratiorusedio promoteanddefend Ruoridation.

The Food and Drug Administration has not been involved.

Today, before a new drug can be approved by the Food and Drug Administration
(FDA) for clinical use, it must be rigorously tested for efpcacy in random-
ized clinical trials (RCT). Such trials have been recognized for many years as
being the only scientibcally reliable way to determine whether a drug actu-
ally worksNo such requirement existed when Buoridation was introduced in
the 1940s and the methodology of testing was haphazard and superbcial by
modern standards (see chapter 7). Even the conditions and criteria that were
put in place for the early Buoridation trials were not always adhered to. Even
if those trials had been meticulously conducted, it would have been impossible
to exclude a range of possible confounding variables.

In the light of such shortcomings, it is astonishing that, sixty years later, the
efpcacy of ingested Buoride in preventing dental cariasevagbeen tested
in an RCT. Nor, as we saw in chapter 2, has the FDA taken any active interest
in Buoride, possibly the most extensively taken drug in history.
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Another thing the FDA requires when drugs are approved is tracking
reports of their possible side effects. Had the FDA been involved at any stage,
it would have had to tabulate the many accounts of individuals complain-
ing of fairly common symptoms (e.g., tiredness not relieved by sleep, head-
aches, rashes, and gastrointestinal problems) that were easily reversed when
the source of Buoride was removed (see chapter 13). Had the FDA tracked
these complaints, at some point it might have felt obliged to review the issue
scientibcally. Remarkably, no health agency in the United States or any of the
other Buoridated countries has pursued this.

Fluoride exposure is poorly monitored.

There has never been a comprehensive analysis of the Buoride levels in the
bones, blood, or urine of citizens in the United States or other Ruoridated
countries. Basedn the sparse data that have become available, however, it is
increasingly evident that some people, particularly people with kidney disease,
are accumulating Buoride levels in their bones that have been associated with
harm to both animals and humans (chapter 18).

In 1991, a panel of the Australian National Health and Medical Research
Council (NHMRC) recommended that measurements of Ruoride levels in
bone be collected. In its recommendation, the panel wrote, OlIf skeletal Ruorosis
is occurring at all in Australians, it is likely to be slight, and it will most likely
occur in those who drink large amounts of water, or whose renal function is
impaired. Studies of bone Ruoride collected at autopsy in selected individuals
could provide needed reassurance that the current policy is not resulting in
hazardous levels of accumulation in bdnie@e nineteen years since that
recommendation was made, no Australian health authority has sought such
reassurance.

Measuring Ruoride in urine is a much easier task than measuring Buoride in
bone, and yet even that simple procedure to gauge exposure, and overexposure,
is not performedn a routine basis in Buoridated countries. When measure-
ments have been made by independent researchers, such as Dr. Peter Manspbeld
in the UK, the results have been disturbfrigansbeld has found that some
urine levels are very high in the UK, perhaps because the British drink a lot of
tea, but no one is checking urine RBuoride levels in other Ruoridating countries,
and some of those (e.g., Australia, Ireland, and New Zealand) also have heavy
tea drinkers. Someone needs to Pnd out what the total exposure of Ruoride is
in those countries from all sources (including tea), and the simplest and quick-
est way to do that would be to measure the Ruoride levels in urine.
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Few basic health studies have been done in Buoridated communities.

One of the most shocking aspects of the promotion of Ruoridation is the
failure of the PHS and health authorities promoting Ruoridation in other
countries to study, in a comprehensive fashion, the health of individuals and
communities that have been exposed to Ruoridated water, whether for rela-
tively short periods or over a lifetime.

In chapter 5, we quote Trevor SheldonOs comment from a letter to the House
of Lords about there bein@alearth of reliable evidence with which to inform
policy®and the surprise of Dr. John Doull (2006 NRC panel chair) at how
Owe have much less information [on health issues] than we should, considering
how long this [Ruoridation] has been going diNGte that these comments
from independent observers were made Pfty-one and pfty-eight years, respec-
tively, after the PHS endorsed RBuoridation.

To be more specibc, no studies have been carried out in the United States or
most other [Ruoridating countries to investigate possible relationships between
Buoridation and the following:

¥Lowered IQ in childreaventhough twenty-threestudiespublishedin
four different countries have ndaundanassociation between moderate
andhigh Buoride exposumndloweredQ in children(seechapterl5s)

¥AlzheimerOs disease in aduéin though one study showed that rats
given water containing 1 ppm of Ruoride for one year had a greater
uptake of aluminum into their brains and the formation of beta-amyloid
deposits, which are associated with AlzheimerQOs 8isease

¥Lowered thyroid functjoeven though doctors used to give Ruoride to
patients to lower thyroid activity, and millions of Americans today suffer
from hypothyroidism or subclinical hypothyroidism, in which there
occurs an abnormally low level of thyroid hormone without clinical
symptoms or signs (see chapter 16)

¥Increased arthritis rates in agdelgn though an estimated 46 million
Americans have arthritis, and the prst symptoms of poisoning of the
bones by Ruoride are identical to the brst symptoms of arthritis (see
chapter 17)

¥Bone fractures in childreven though the prst health study of children
exposed to Ruoridatibrshowed an increase in cortical bone defects
and a study from Mexiéashowed a positive linear correlation between
the severity of dental Buorosis (a biomarker of Buoride exposure before
the permanent teeth have erupted) and the frequency of bone fractures
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in children (see chapter 17; although the Mexican study had method-
ological weaknesses, its approach of using dental Ruorosis as a simple
and noninvasive biomarker was sound [see the following section], and
authorities in Ruoridating countries should have attempted to repeat at
least that aspect of the study)

¥Lowered melatonin levels and earlier onset of, pueartyhough it has
been shown that Buoride accumulates in the human pineal §kamdl,
lowered melatonin levels commensurate with earlier onset of puberty
have been observed in animals exposed to Buoride front bimththe
earlier onset of menstruation was observed in the Buoridated population
in the Newburgh-Kingston trial (see chapters 10 and 16)

¥Irritable bowel syndrgna@d the many other common complaints that,
in some individuals, apparently are triggered by Buoride exposure (see
chapter 13)

Dental Buorosis is not used as a biomarker in epidemiological studies to
investigate the effect of Buoride on children.

It is well known that the severity of dental Ruorosis indicates the level of
overexposure to Buoride in children prior to the eruption of their secondary
teeth. This presents an idealNarabviousfbiometric measure of exposure
for epidemiological studiem children, as illustrated by the Mexican stualy
bone fractures discussed in chaptet’M¥e are not aware of any studies in
Buoridated countries, with the single exception of Morgan ét Hiat have
used that biometric measure.

Animal and biochemical studies are largely discounted.

Many reviews of the Ruoridation issue exclude any consideration of animal or
biochemical studies. Yet these are routinely used by toxicologists to tease out
the potential harmful effects of a suspected toxic substance. The only recent
review by an agency in a Ruoridated country that has considered animal and
biochemical studies was done by the U.S. National Research Co(sed
chapter 14).

What animal and biochemical studies do is help establish the biological
plausibility of epidemiological Pndings. Thus, they provide a valuable contri-
bution to a weight-of-evidence analysis. Clearly, such an analysis is more likely
to be meaningful to authorities who have some sympathy for the precaution-
ary principle (chapter 21), as opposed to those who msebsolute proof of
harm before acting.
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More effort has gone into studying Ruoride®s impact on the teeth than on any
other tissue.

A vast proportion of the budgets assigned to studying the effects of Buoride
in Buoridated countries has gone into studying its effectthe teeth. For
example, in the UK in 2002, a committee appointed by the Medical Research
Council (MRC) to follow upon the York Review recommended a higher
priority for further researcbn dental Ruorosis than for reseamithe possi-

ble effects of Buoriden the brain, the endocrine system, or the kidriéys.

It made no recommendation to attempt to replicate the IQ studies carried
out in China, even though several of those studies had already appeared
in Englisht*®®®and other studies referenced in them had been published in
Chinese journals. Nor did it recommend studasthe pineal gland, even
though it was well aware of LukeOs work in that 1é%d.

Less effort has gone into replicating studies that found harm than into
discrediting them.

Fluoridated countries have spent more time and money in attempts to
discredit the methodologies of studies that have found harm dmaany

effort to replicate the Pndings. A classic example of this occurred in February
2009, when the Strategic Health Authority (SHA), pushing for RBuorida-
tion in Southampton in the UK, hired a Prm of consultants with extensive
experience in government work, Bazian Ltd., to handle eighteen studies that
demonstrate a lowering of 1Q associated with moderate to high exposure to
Buoride, provided to the SHA by Paul Connett, and to dismiss the relevance
of the 2006 NRC reviet¥ 2> 2Ysee chapters 14 and 15).

No effort has been made to follow up claims by many individuals that they are
sensitive to RBuoride.

Proponents of Buoridation have tended to treat the issue of Buoride sensitivity
as only a possible allergic reaction and not as a response to a toxic substance.
Health agencies in Buoridating countries have made no effort to pursue this
matter scientibcally even when urged to do so by independent observers and
bodies like the Australian National Health and Medical Research Council in
1992 (see chapter 13).Most doctors are apparently unaware that a problem
of sensitivity to Ruoride exists.

Key health studies have been entrusted to researchers in dental schools, who
have a bias in the matter.
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When Ruoridating countriebnancestudieson healthconcernsNfor example,
the possibleelationship between Ruoridatiamd hip fracturesor bone cancer
in young menNsuchstudiesare frequently giveto dental schools, which
clearly have a conRiof interestin this matter.To their credit, somedental
researchers (e.g., Lukd, and Bassin)have risen aboweir Oloyaltyt® the
Buoridation progranandhave objectively reported adverse effé&But that
hasnot alwaydeenthe caseandwhenahugeamountof governmenfunding
is at stake, more caghouldbetakento makesurethat thosewho arefunded
do not havean obvious vested interastthe outcomeThe dangersare clearly
illustratedin chapterl8,whereit is pointedout that the U.S. Nationalnstitute
of EnvironmentalHeath SciencedNIEHS) funded a known Ruoridation
advocate, ProfessGhesterDouglassto investigatehe very sensitivissueof a
possibleelationship between osteosarcandexposuréo [Ruoridated water.

When studies Pnd harm, promoters try to discredit either the author or the
methodology used.

When studies bnding evidence of harm do emerge in RBuoridated countries,
often efforts have been made to prevent their publication or, if that does not
work, to attack the methodology (often privately) or undermine the credibility
of the primary author. Such was the experience of George Waldbott, Alfred
Taylor, lonel Rapoport, and others in the United St&tekhe response some-
times goes as far as termination of employment, as in the case of Dr. Phyllis
Mullenix (see chapter 15). Such tactics, incidentally, are by no means limited
to RBuoridation; they are quite characteristic of areas where science impinges
on powerful political and Pnancial interedts.

The American Dental Association dismisseall evidence of harm.

In the RBuoridation promotion piece of the American Dental Association
(ADA) titled Fluoride Factsiearly every piece of evidence indicating harm
is described as not meeting Ogenerally accepted scientibc knotvledge.O
However, the ADA has violated normal scientibc procedures again and again.
One violation is the manner in which the ADA dismissed the work of Dr.
Stan Freni.

After reviewing the many animal studies indicating that Buoride affected
the reproductive system, a subject he reviewed for the important Department
of Health and Human Services report of 199Ereni decided to compare
fertility rates in counties in the United States as a function of Buoride levels
in the drinking water. He found that fertility rates were lower in counties with
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3 ppm or more Ruoride in their water. His conclusion was that this might be
relevant to water Buoridation of 1 ppm when that is factored into the total
dose of Ruoride a person might ingest from all sotifces.

This is how the ADA handled FreniOs bnding: OOne human study compared
county birth data with county Ruoride levels greater than 3 ppm and attempted
to show an association between high RBuoride levels in drinking water and
lower birth rates.(27lowever, because of serious limitations in design and
analysis, the investigation failed to demonstrate a positive correlatior?{272)0O
Reference 272 is a Opersonal communicationO from Thomas Sinks dated two
years before FreniOs paper was published. SinkOs critique was never sent to
Freni for his responsg.

Another example of the ADAOs unscientibc behavior was its eagerness to
dismiss the relevance to water Ruoridation of the 2006 507-page National
Research Council reviéon the very day it was publistié(see chapter 14).

The CDC followed suit six days lat&Neither body had had the time to
review the scientibc analysis within the report thoroughly.

On safety, Ruoridation promoters work backward.

Time and again Buoridation promoters like the ADA and the CDC give the
impression that they are working backward from the brm belief that Buoride
at 1 ppmcannot possibly (and mustamgny harm to health

The normal application of the scientiPc method requires the scientist to
collect data, propose an explanation for any apparent relationship (this is called
developing a hypothesis), and then test the hypothesis by making predictions,
which are tested by further data collection (experiments). If the further data
continue to be consistent with the hypothesis, then it is elevated to the status
of theory. Even at that point, to paraphrase Thomas Huxley, an ugly fact can
destroy a beautiful theory.

In the case of water RBuoridation, the hypothesis that drinking water at 1
ppm was both safe and effective was quickly elevated to an accepted theory
and, within the pro-Buoridation establishment, became virtually inscribed in
stone as an irrefutable OlawO when the U.S. Public Health Service endorsed
the practice in 1950 (see chapters 9 and 10). Since then proponents have
appeared to work in the opposite direction from true scientists. They start
with the conclusion that Buoridation is safe and effective and simply leave
out the hypotheses and the experiments. In other words, RBuoridation is not
a public health policy based science so much as a practice propagated as a
Obelief system.O
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Absence of study is used to implyabsence of harm.

It hasbeenclear frontheverybeginningof Buoridationof publicwatersystems
that not sound scielrtee adearth of sciehesbeenusedio demonstrate safety.
For examplein 1952, Dr. John Knutsonstatedthat the bestevidencehat
Ruoridationwassafewasthe fact that millions of peoplehad beendrinking
naturally occurring Buoridi@ their waterwithout visiblesignsof harnt® (see
chapterl0).Thesamenotion wasrepeatedy Harold Hodgein 1963# Such
assertions, however, apasedon anecdotalnot scientibc,evidence. Even
today, promoters trivializéne issueby implying that the absence of stigiye
samesabsence of haRor examplan April 2007,Dr. Peter Cooneythe chief
dentalofbcerfor Canadatold anaudiencén Dryden, Ontariothat, although
Dryden had beenRuoridatedor forty yearshe had walkeddownthe townOs
main streetthat afternooranddid not seeanyone Ogrowing horrs.0

Summary
We have summarized a long list of examples of the poor science involved
in promoting and protecting the Ruoridation program. These include the
use of endorsements in place of scientibc evidence; the failure to involve a
proper regulator such as the FDA; the poor monitoring of the accumulation
of Buoride in the bones of individuals exposed to Ruoride; the paucity of basic
health studies in RBuoridated communities; the failure to use dental Ruorosis
as a biomarker in epidemiological studies, especialgalth effects in chil-
dren; the frequent discounting of animal and biochemical studies; the exces-
sive attention to studiesn teeth while other tissues are largely ignored; the
efforts to discredit any study that Pnds harm; the lack of concern for those who
appear to be particularly sensitive to Ruoride; the granting of highly sensi-
tive studies such as those of osteosarcoma and hip fractures to dental schools
rather than independent researchers; and the assumption that an absence of
study means absence of harm.

The many activities of the ADA and other promoters appear to 3ow back-
ward from the notion that Ruoridation has beerainedsafe and effective
and that any evidence to the contrary must be Rawed in some way. These
examples of poor science are best explained by the need to protect the program
at all costsWe discuss some of the possible motivations behind this unscien-
tibc stance in chapter 26. In the next chapter, we review the tactics used by
Buoridation promoters, tactics that merely underline their inability to prove
their case scientibcally. If the science were in their favor, many of their tactics
would be unnecessary.
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PromotersO Strategies and Tactics

We haveseenn the courseof this book howpoorthe sciencés that promot-
ersclaim supportshe notion that Ruoridationis anacceptablenedical prac-
tice andis both safeand effectiveAt this point, we expectthat manyof our
readers are left wondering how on edtié promotersof this program have
beenableto get awaywith that claim for over sixty years. There are two
simpleone-wordanswergo that question: poweand prestigeThe promot-
ershavethe political powerof the U.S. governmen{and the governments
of other countries where Ruoridatios practiced) and they havehe pres-
tige that goeswith professionabodiesand professionaktatus.They exer-
cisethis powerand prestige through two chaird commandaswe outline
below.The overarching strateghat proponentauseto protectthe Buorida-
tion programis to exploitthesetwo chainsof commandto keepthe media,
decisionmakersanddental,medical and other professionals away frotime
primaryscientibditerature.

The Chains of Command
The two chains of command that relentlessly promote Ruoridation are the
governmentOs public health service network and the national dental associa-
tionOs professional network. One reaches down to every state health depart-
ment and eventually every local governmental health ofpcial. The other
reaches down to every state and local dental association and thence to nearly
every dentist.

Once these chainsf command were captured the top (which occurred
in the United Statefn 1950; see chapters 9 and 10), Ruoridation-promotion
policy could move down from their headquartersvery townn every 3uo-
ridating country. Moreover, each chaafi commandis self-perpetuating.
Since 1950, the belief system that supports water Buonidétibas never
been basedn science; see chapt&s10, and 22) has been passedto
each new generati@f dentists and public health bureaucrats. Most courses
at dental schools and public health programs do not challdregelogma
of the Osafety and effectivenesfs@uoridation. Fluoridatioris promoted
asa crusade. Within the linksf the governmental and dental chaiofs
command,t seemgo bethe normto accept recommendations from above,
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almost without questionin fact,to question policy, especially thatlRuori-
dation,is not a healthy move for career advancement.

We see here the potential of a handful of people to inBuence the actions and
opinions of a vast number of public health, dental, and medical professionals
in their own countries and around the world. What makes this disturbing is
that the vast majority of rank-and-pPle professionals have little time to exam-
ine the issue for themselves, at least not in detail. Moreover, those who do
and speak out against Buoridation are treated so badly it discourages others
from following suit. By and large, the dentists and doctors at the bottom end
of these chains of command believe, or behave as though they believe, what
they are told either by their parent government health body or by their profes-
sional organization. There is very little independent or rational discussion or
intervention. Self-serving reviews by government agenciegadsiong way
to convince even intelligent, but busy, professionals that Ruoridation is safe
and effective and keep them in line (see chapter 24). Sadly, despite lacking
prsthand knowledge of the issue, many seem to have little problem repeating
the Osafe and effectiveO mantra in public.

Together or separately, the two chains of command can generate letters to
the editor, fund a PR campaign, provide a small group to lobby newspaper
editors behind closed doors, or turn out a posse of dentists and health ofbcials
in any community where Buoridation is newly proposed or threatened.

Two Personal Stories
Two stories from Paul ConnettOs experience illustrate prestige and power in
action at each end of the chain of command.

Prestige at the Bottom of the Chain of Command

The Prst story emergedon the very brst day of Paul ConnettOs involve-
mentwith this issuenearly fourteen years adn. July1996,at a meeting
of the Canton, New York, village board, Dr. Connett hedatal citizens
saythat althoughthey weren@tientiststhey Otrustedfeir doctoron the
safetyof RBuoridation. Afterthe meeting, Dr. Connett offerectopiesof
three scientibcarticlesto one suchdoctor who happenedio be present.
He refusedo takethe copiessayingthat he did not havetime to readthe
literature. Whatwastroublingto Dr. Connett wasnot justthat the doctor
wasunwilling to readthe articlesput that he wasquite contentto havethe
public trust his judgmenton amatterfor which he wasnot preparedo do
the research.
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Power at the Top of the Chain of Command

The second experience came when Dr. Connett met Dr. Robert Hall, chief
health ofbcer for Victoria, Australia. When Connett asked if Hall had read
the O50 Reasons to Oppose FluoridationO stafeneeinad sent ahead of the
meeting, Hall responded that he had but it had not changed his oparon
Buoridation. When Connett asked him if he would provide a written response
to the O50 Reasons,O Hall replied, ONeither |, nor my staff, have any inten-
tion of doing that.O Adding irony to Dr. HallOs refusal was the fact that the
Victoria government had hired a public relations company to produce a book-
let providing answers to Ofrequently asked questioRgoridation.O Clearly,

the health department was better at answering its own OselectedO questions
than real questions from opponents.

The Tactics Examined

Various tactics have been used regularly by the two chains of command to
keep doctors, dentists, scientists, the media, and decision makers away from
the science that shows that Buoridation is neither safe nor effective. Moreover,

even when local ofPcials are skeptical about Ruoridation, they are easily intim-

idated when professionals from the community turn out in foMediscuss

some of these tactics in the sections that follow.

Promoters use theauthority of endorsements.

Fluoridation is promoted today just as it was nearly sixty years ago: with
endorsements. These endorsements, however, are highly suspect. As shown in
chapter 9, when the U.S. Public Health Service (PHS) endorsed Ruoridation
in 1950, it was mainly reacting to political pressure. Even though the support-
ing science was weak, many professional associations, including the American
Dental Association (ADA), the American Public Health Association
(APHA), and the American Medical Association (AMA), quickly followed

suit, still without solid scientibc evidence that the practice was safe or effec-
tive (see chapter 10). Between 1950 and 1960 the endorsements kept rolling
in, and today the ADA boasts a list of nearly one hundred organizations that
endorse Buoridatioh.

While it is clear that these organizations have mobilized very little science
of any substance to support their endorsements, for many people, who do not
have the time to study the details of this issue for themselves, the strategy of
using endorsements is very effective.

Emblematicof the subserviende authorityis the use madef the statement
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bythe Centers for Disease Control and Prevention (CDCgntioned previ-
ously, that Ruoridatioiis oneof the Oten great public health achievemaitsO
the twentieth century.Hardly a day goelsy without this being cited some-
where in the worldby a journalist, editogr government ofPcial. The statement
provides a very convenient shield behind which progspércluding those
who have not read a woadl the primary literature, can conveniently hide.
However, if those who so casually bandy this statement around spent a little
time reading the supporting documeirthey would be surprised to bPnd how
little substance there is behind that lofty declaratiBor example, the CDC
document ignored all published studies from 1993D1999 that reported adverse
effects, citing a single review that was already six years old when the CDC
statement was issued in 199Bloreover, the evidence offered for effective-
ness would have made an undergraduate blush (compare bgures 6.1 and 6.2).
But the CDC gets away with it because the agency has authority. Whether
it deserves to be considered an authanity3uoridation is a different matter.
Most people are unaware of how biased the CD@ni¢his matter.

The media are easily taken in by proponents® authority.

What makes this situation dangerous is that, while they may not be well
informed on the matter, dentists and doctors are highly inBuential in their
local communities. Their opinions are usually taken as gospel by the local
media, decision makers, and members of the public. In a 1979 white paper
produced by its Councdn Dental Health and Health Planningthe ADA
illustrated the powerful inBuence that the authority of local dentists and other
health professionals has the media when it quoted the editor-in-chief of

the Winona [Minnesota] Daily Newshich published features and editorials
favorable to Buoridation:

Historically on the area scene, the dental society has been the
pioneer and leader among the professional groups in communi-
cating to the public helpful information in its professional area of
responsibilityWWe have always tried to cooperate . . . The decade-
ago campaign for RBuoridation had our support not so much
because we favored it, but because the dental society had estab-
lished credibility with us and with the community.

Even when local ofpcials are skeptical about Buoridation, they are easily
intimidated when local media support it and disparage those who oppose it.
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The vast majority of people innocently believe that their doctor, their dentist,
and the CDC, ADA, and AMA would not promote this practice unless they
had studied the issue long and hard and wergint was safe and effective.
However, OcertaintyO in the absence of knowledge should carry no weight.

The unsatisfactory situation in which authority trumps rational argument
is made even worse when local journalists are prepared to do little more than
guote one sentence from each side, especially if one of those sentences is the
infamous CDC quote above.

The promotersO interests are served in two ways by the media. First, few
journalistsgo deeper than a superbcial treatment, frequently giving deference
to the proponentsO presumed authority. Second, proponents make a special
effort to get one-on-one sessions with editors. The resulting editorials can
be so one-sided and derogatory of opponents of Buoridation that they can be
truly disheartening to those who have worked hard to make a more balanced
and objective assessment of the science available to the public. Of course, the
opponentsO case is not helped by a handful of people who talk about Buori-
dation as a Oplot to limit world population.O Their unsubstantiated passion
serves to make the white-coated supporters of Buoridation look very reason-
able indeed. It also makes it more difpcult for the scientib cacgdest3uo-
ridation to get a hearing.

Promoters denigrate and intimidate opponents.

Hand in hand with elevation of the authority of the promoters goes the deni-
gration of opponents. Denigrating Ruoridation opponents is not hard to do
if the unscrupulous proponents focos the hysterical fringe of the anti-
Ruoridation movement and ignore the rational majority. In 1976 Dr. Stephen
Barrett, the director of DentalWatch and Quackwatch, described opponents
of Ruoridation as Opoison-mongér$ia label is ironic when one considers
that opponents are largely unpaidNindeed, many have to dig deep into their
own pockets to oppose this practiceNhave nothing to OmongerO (sell), and are
trying to take a poison out of the water, not put it in!

DentalWatch Online posts a paper dated 1999 by Michael Easley, DDS,
MPH, a member of the advisory board of the American Council of Science
and Health (see chapter 26), in which he variously describes opponents as
Ohealth terrorists,0 ORuorophobics,0 and Oantiscience messengersO and accuses
them of using Oinnuendo,O Ohalf-truths,O Oscare words,0 and OThe Big Lie.O He
declares, OLike parasites, opponents steal undeserved credibility just by shar-
ing the stage with respected scientists who are there to defend Buoridation.O
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Easley takes the argument one step further and aims an intimidating warn-
ing to dentists and doctors not to step out of limethis matter when he adds:
OUnfortunately, a most Ragrant abuse of the public trust occasionally occurs
when a physician or a dentist, for whatever personal reason, uses their profes-
sional standing in the community to argue against Ruoridation, a clear viola-
tion of professional ethics, the principles of science and community standards
of practice®

Abusive and intimidating language is the last refuge of those who are unable
to argue credibly, and it was such language that made Paul Connett realize,
quite early in his efforts to examine both sides of the issue, that there must be
something wrong with the proponentsO #ase.

Promoters claim there is no debate.

In October 2009, Colleen Wulf of the Ohio Department of Health explained
to a councilor in Athens, Ohio, why she would not debate Dr. Paul Connett:

Our reasoning for not participating in debates Ruoridation

is simple. Debates give the illusion that a scientibPc controversy
exists. All major dental and public health associations . . . support
the practice of Ruoridation. Community water Ruoridation has
been recognized as one of the ten great public health achievements
of the 20th century. Debates and public hearings give the vocal
minority a forum to spread misinformation and f&&ar.

But no scientibc subject is ever beyond debate. There is always the possi-
bility that an ugly fact will destroy a beautiful theory. As the French writer
Joseph Joubert (1754D1824) wrote, Olt is better to debate an issue without
resolving it, than to resolve an issue without debating it.O

In Australia, the Victoria government has postedts Web site the follow-
ing explanation as to why it will not debate the issue:

The Department of Human Services, along with key partners,
including the Australian Dental Association and Dental Health
Services Victoria, are unanimously of the view that public debates
about water RBuoridation, including debates about the relative
scientibPc merits of particular pieces of research, provide little or no
value to members of the public with a genuine interest in learning
more about water Buoridatidh.
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The alternative it offers consists of professionally produced lealRets that
give only one side of the issue. When asked to respond to specibc questions
from opponents, the department refuses to do so. For example, after over nine
months, Dr. John Carnie, chief health ofpcer of the Victoria Department of
Human Services, has failed to respond to eight specibc questions posed to
him by nineteen professionals, that were published in an open letter in the
newspaper of a community threatened with forced Ruoridation.

Promoters discourage professionals from investigating this matter for themselves,
even while actively encouraging them to promote the practice.

The American Dental Association gave some extraordinary advice to its
members in the same 1979 white paper cited above. The ADA Cooncil
Dental Health and Health Planning wrote, Olndividual dentists must be
convinced that they need not be familiar with scientibc reports and beld inves-
tigationson [Buoridation to be effective participants and that non-participation
is overt neglect of professional responsibilfty.O

We are sure that many readers are shocked to learn that the ADA believes
that professionals need not be top of their subject to promote a practice
that has the potential to affect the health of millions. Such an upside-down
debPnition ofprofessionalismould be more appropriate Alice in Wonderland
than in a communication to members of a professional organization.

Promoters make declarative statements about the OsafetyO and OeffectivenessO of
Buoridation without citing the primary literature.

One of the key features of propaganda is repetition. It is very noticeable in
their public statementen Ruoridation how frequently promoters use the
phrase Osafe and effective,O as if saying this enough times would make it so.
Normally, a listener might anticipate that such declarations would be accom-
panied by scientibc evidence, but it is one of the beauties of OauthorityO that
as long as a proponent is wearing a white coat or holds a high ofPce, and he
makes his assertions with conbdence, many people will believe him.

An interesting example of an OofbcialO declarative statement s in a short video
clip by Dr. Poul Erik Petersen, the oral health director for the World Health
OrganizationOs Department of Chronic Diseases and Health Promotion. The
video was released at the time of the Chicago celebration by the ADA and
the CDC of the sixtieth anniversary of Buoridation in July 2005. In a nutshell,
this four-minute video exemplibPes the problem faced by those trying to stop
Buoridation. Apparently decent, intelligent, and caring professionals who hold
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important positions, like Dr. Petersen, can look the camera straight in the lens
and make categorical claims about the safety and effectiveness of Buoridation
without blinking an eye. This video can be viewed orfine.

Maybe Petersen and others promoting Ruoridation actually believe what
they are saying. Whether they do or not, however, they seldom feel the need
to back up their comments with references to the primary literature or express
the slightest reservation about what they are recommending. They issue no
caveats; they suggest no doubts. The program is promoted with absolute
conbdence and certainty. Such certainty simply does notoexésty scien-
tibc question. But certainty is important when a policy is being aggressively
promoted. Promotion does not sit well with uncertainty (see chapter 26).

Dental journals show little interest in publishing articles that indicate any
dangers from Ruoridation or editorials critical of the practice.

It is rare to see an article in a mainstream dental, medical, or even scientibc
journal challenging or criticizing Buoridation. Articles by Mark Diesendorf,
Bette Hileman, and Dan Fagin provide some notable excep'itfis.

Articles published in the journalFluoride are not listed in the search engine
Medline/PubMed.

Ironically, the one specialist journ&luoride,that deals with all aspects of
Buoride research has not been readily available to mainstream readers of
the medical or scientibc literature. The International Society for Fluoride
Research (ISFR), which publishekioride was set up in 1968 by Dr. George
Waldbott (see chapter 13) as a forum for reseancBuoride, particularly its
biological effects. It is fair to say that both Waldbott and subsequent editors
of the journal have been of an anti-Buoridation persuasion and have expressed
that point of view in editorials. However, the editorial board covers a wide
range of interests and includes a large representation from countries that have
no interest in Buoridation budn the contrary suffer from an excess of Buoride

in their groundwater.

The journal provides a platform for the publication in English of work
from such countries, some of which, by documenting the harmful effects of
naturally occurring Buoride, argue by implication against artibcial Buorida-
tion. (All articles published irfrluorideafter 1998, and for several previous
years, are available online to read or download at no*tBat.Jnany articles
have little or no relevance to Ruoridation. This has not stopped promoters of
Ruoridation from labeling the journal as an Oanti-Buoridation magazineO and
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dismissing its entire contents. Many journals take editorial positions, but the
editors ofFluoridehave been careful of their own opposition to Ruoridation
and willing to publish well-written articles and guest editorials that take a
pro-Buoridation position.

The real issue is th&uoridecarries a lot of informatioan BuorideOs health
effects that promoters prefer to keep hidden. For examplasithe prst jour-
nal published in English to make available the IQ studies from China, and in
two special issues it has recently published nineteen other atithesbrain,
recently translated from the original Chinese versions (see chapter 15).

Several U.S. reporten Buoride published by the Agency for Toxic
Substances and Disease Preverffigdhe National Research Council of the
National Academie® and TOXNET,?*hosted online by th&.S. Library
of Medicine and the National Institutes of Health, cite papers published in
FluorideThe 2006 NRC review, the most important report the toxicology
of Buoridepublished in the United States, cit€tlioridemore than any other
journal?*But for whatever reasoRJuoridehas been kept off the list covered
by PubMed, the most popular online search engine of the medical literature
(it is, however, covered by the Science Citation Index).

It is difpcult to avoid the suspicion that the PubMed exclusion is an act of
censorship, considering the hostility of powerful dental interests within the
U.S. Public Health Service. Moreover, the exclusion smacks of a double stan-
dard when the same search engine covers dental journals dDehtiasry
Todaywhich is considered by dentists as a trade magazine with little evidence
of being a scientibc journl.

In general, promoters oppose local referenda on Ruoridation and push for
mandatory Buoridation on a statewide basis.

Proponents have learned that even with their huge budgets and some of the
tactics identibed above, it is difbcult for them to win if the matter goes to
referendum, especially if the press does a good job of covering both sides of
the issue. Notable examples of where citizens have won victories against 3uo-
ridation, even though being vastly outspent by proponents, are Worcester,
Massachuset&Bellingham, Washingtoi and Juneau, Alask&Thus, over
recent years, proponents in the United States have preferred to use their polit-
ical and bnancial power to introduce mandatory Buoridation by legislation at
the state level.

As indicated in chapter 1, we are conscious that local decisions by referen-
dum are not ideal since they transfer to our neighbors a decision (consent to
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medication) that we should make as individuals. However, they are a large
step better than mandatory statewide Buoridation, an oppressive measure that
effectively bypasses any local discussion or control.

Recently, the Louisiana Dental Association (LDA) used both a high-
powered PR brm and a lobbying Prm to help pass a statewide mandatory
Buoridation bill with very few citizens in Louisiana knowing what was
happeningOnly now are a small number of citizens Pnding out about it, a
possibly ominous portent of what may occur in other states. According to the
director of the LDA,

OTap Into a Healthier SmileO is the theme for the LDAOs new
public affairs campaign to broaden public, media and governmen-
tal awareness of the benebts of community water Ruoridation and
lay the groundwork for passing legislation in 2008 that could bring
Buoridated water to virtually everyone in Louisiana.

The campaign is a partnership with the ADA and part of the
State-Based Public Affairs Program initiated by the ADA earlier
this year. With ADA funding, the LDA has hired a leading
Louisiana communications bPrm, Creative Communications, Inc.
(CCI) from Baton Rouge, to direct the public relations aspects of
the project. WeOve also engaged our lobbying brm, Roedel Parsons,
et al., in a new, separate contract to handle the campaignOs govern-
mental relations aspett.

While citizen groups have held off these attempts in the past, one wonders
how long they can keep such efforts at bay. The two chains of command relent-
lessly renew themselves; dental schools keep producing wave after wave of new
dentists who have heard only one side of the story; and in the United States
each state health department has a dental director who spends a considerable
amount of his or her time and budget promoting and defending Buoridation.

Currently, citizens in New Jersey, Oregon, and Pennsylvania are facing
renewed attempts to introduce mandatory Ruoridation in their states.
Promoters are also preparing to push for mandatory Ruoridation in several
New England states, including Massachusetts.

The approach of going after a large jurisdiction rather than winning one
community at a time also occurred recently in the state of Queensland,
Australia. Since the 1960s, the majority of communities in the state (includ-
ing the capital, Brisbane) have resisted Ruoridation. Then, almost out of the
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blue, the newly appointed (not elected) premier of Queensland, Anna Bligh,
announced that she was going to introduce mandatory [Buoridation to the
state. Her party has a large majority in parliament, so once the bill was intro-
duced, it sailed through, even though the same party had voted against a simi-
lar bill introduced by the opposing party a few years bé&fore.

Opponents of Buoridation in Queensland have been stunned at how fast
they lost the whole state, when in the relatively recent past they were able to
keep proposals out of their individual communities. Many believe that in this
process they lost their democratic rights. Some are preparing to dodwattle
constitutional grounds.

Meanwhile, in other Australian states, particularly New South Wales and
Victoria, equally authoritarian efforts are being made to force Ruoridation
communities, even when those communities have made it clear that they do
not want the measure. Wendy Varney has written an excellentdo®kori-
dation in Australi& and has recently updated her thoughts in an essay posted
on the Web site of the Fluoride Action Netwo#k.

In the UK the percentage of the population drinking Ruoridated water held
steady at about 10 percent for many years. Little expansion occurred because
(1) most communities made it clear that they did not want the measure and
(2) private water companies were fearful of liability.

Then in 2003, the Labor government passed a new Water Act that indem-
nibed the private water companies against any lawsuits. According to a report
in The Guardianthe government changed the law Oto enable health chiefs
to order, rather than request, water companies to add RBudfitkot@over,
the bill took the decision out of the hands of local councils and gave the
sole authority to initiate Buoridation to unelected Ostrategic health authori-
tiesO (SHA). The only requirement was that these authorities organize public
consultations before going ahead with a measure.

In the fall of 2008, the South Central SHA demonstrated what a mock-
ery such so-called public consultations could be, when, having heard from
the people that 72 percent did not want to be RBuoridated, they neverthe-
less voted unanimously ¢m ahead to RBuoridate much of Southampton and
several surrounding communiti&§ hey dealt with the many scientibc ques-
tions posed to them during their so-called consultation by hiring a Prm of
consultantss 3" which dismissed the OdirectO relevance of both the 2006 NRC
report(see chapter 14) and eighteen 1Q studies (see chapter 15) to Buoridat-
ing Southampton. Although citizens in Southampton are doing everything
they can to overturn this decision, we may have seen the blueprint of what
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could happen elsewhere in Britain. The latest news from the UK is that the
Southampton council, which had previously supported Ruoridation, has voted
to ask the SHA Oto hold a referendum before Ruoride is introduced to the
water supply, and for the authority to honour the result of that &f8.0

Promoters intimidate decision makers when communities try to stop uoridation.

Whenever there is a suggestion that a community is considering halting Buo-
ridation, a series of orchestrated actions ensue. Letters are sent to the editors
of local newspapers warning of the enormous catastrophe that will befall the
community if that happendt the prst public meeting heloh the issue, a
posse of dentists, doctors, and representatives of state or county health depart-
ments descend upon the chambers of the city council or other local govern-
ment body. Most local decision makers cave in under such pressures.

A blogger, Rae Nadler-Olenick, gives a fascinating blow-by-blow account
of what happened in Del Rio, Texas, after the town councilors there tried to
halt the RBuoridation prograff.What she describes is fairly typical of what
has been observed in other communities when decision makers, at the urging
of citizens, try to reverse years of Ruoridation.

Summary

The two chains of command of the pro-RBuoridation lobby, headed by the
CDC and the ADA, respectively, and similar bodies in other Ruoridating
countries, have used a number of different tactics to achieve their overall
strategy of keeping the public, the media, and dental and medical profession-
als away from the primary scientibc literature that indicates that Ruorida-
tion is neither effective nor safe. Instead of encouraging impartial review of
the literature and open debate, Ruoridation proponents have tried to win the
argument with a combination of extolling their own authority (particularly via
endorsements) and dismissing the credibility of their opponents.

While there is no doubt that the various tactics discussed in this chapter have
been very effective at protecting the Buoridation program, that protection may
have come at a heavy price. These tactics constitute a series of betrayals. The
refusal to publish articles that present negative informatiof3uoridation,
the refusal to debate the issue in public, and the refusal to present both sides
of the argument to dental and medical students all represent a betrayal of what
we have the right to expect of science: a free Bow of information.

The expectation that dentists should promote RBuoridation whether they
have studied the issue or not and the disparagement and harassment of those
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who speak out against the practice constitute a serious betrayal of the stan-
dards we have the right to expect from any profession.

Using the authority of governmental ofbce or the prestige of oneOs profes-
sion to conbkdently assure the public that Ruoridation is safe and effective,
when such assurance is not basedneOs own review of the literature, is the
worst betrayal of all: it is the betrayal of the publicOs trust.
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Self-Serving Governmental Reviews

Every so often, particularly when their Ruoridation programs are under threat
because of renewed public concern, RBuoridation-promoting governments
organize panels to review the issue. More often than not those panels are
selected to deliver the necessary re-endorsements.

In their recent boolFluoride War@009), which is otherwise slanted toward
Buoridation, Alan Freeze and Jay Lehr concede this point when they write,

Thereis one anti-Buoridationist charghat doeshave some truth
to it. Anti-Buoride forces have always claimib@t the many
government-sponsored revigganelsset up over the yearsto
assesthe costsand benepbt®f Ruoridation were stacked favor
of Buoridation. A revievof the membershipf the variougpanels
conbrmsthis charge The expert committeeshat put together
reportsby the American Associatiorfor the Advancementof
Sciencén 1941,1944and1954 the National Academwf Sciences
in 1951,1971,1977 and 1993;the World Health Organization
in 1958and1970;andthe U.S. PublicHealth Servicen 1991are
rife with the namesof well-known medicabnd dentalresearch-
erswho actively campaigned dsehalfof Ruoridationor whose
researclwasheld in high regardin the pro-Ruoridation move-
ment.Membershipwasinterlockingandincestuous.

We have already questioned the objectivity of the report by the Department
of Health and Human Servicé@ chapter 18. Here we will examine three
more recent government-sponsored reviews for which we believe the panels
were selected to reach a pre-ordained pro-Buoridation position: the review
by the Fluoridation Forum in Ireland (2002)he review by the National
Health and Medical Research Council in Australia (NHMRC, 2067nd
the review by Health Canada (2008, 2009).

Fluoridation Forum

A fairly recent examplef a panel stacked with pro-RBuoridation experts
and government employe&sthe Fluoridation Forumin Ireland, which
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published its Oreview20027 Paul Connett was able to watch that process
closely.

The Republic of Ireland is the only country in Europe that has mandatory
Buoridation. By 2000, over 70 percent of the Irish population was drinking
Buoridated water. In Northern Ireland (part of the UK and separate from the
Republic of Ireland), by contrast, no fewer than twenty-six of twenty-seven
councils had rejected a renewed bid to Buoridate in the late 1D9bgense
was the opposition that the whole political spectrum from Sinn FZin to lan
Paisley had gonen record in opposition to Buoridation. Meanwhile, news
of the furor spread to the Republic of Ireland, and several anti-Ruoridation
groups sprang up there, including the 150-member Irish Dentists Opposed
to Fluoridation. Also involved was the environmental group VOICE for the
Irish Environment.

As a result of the political waves generated by this movement against Ruo-
ridation, the Irish Department of Health and Children organized a forum to
review the matter. This was called the Fluoridation Forum. In October 2000,
Hardy Limeback, PhD, DDS, and Paul Connett, PhD, were invited to pres-
ent their concerns about water Ruoridation to the Irish panel. They accepted.

Fluoridation opponents in Ireland were upset to hear that Connett and
Limeback had agreed to testify. They believed that most of the forum members
had been hand-picked to OwhitewashO Ruoridation, and that, by testifying
Limeback and Connett would give an illusion of legitimacy to any report the
forum produced.

Connett and Limeback were in a dilemma. Although they also suspected
that the forum was merely a rubber stamp for government ptiiey both
had a strong desire to bring the best science available before its members. Had
they chosen not to appear, proponents could have argued that there was no
valid scientibc case to be made against Buoridation, and the issue would have
been lost by default.

In the face of Perce opposition, they proceeded to testify. In giving his testi-
mony, Connett explained to the panel members that many citizens felt the
forum was bxed. Then he offered the panelists a challenge whereby they might
demonstrate that they really did intend to perform an objective review of the
issue. He presented a document titled O50 Reasons to Oppose FluofidationO
and asked the panel to prepare a written, scientibcally documented response
to the document and make it publicly available.

Initially, the panel agreed to respond to the document and set up a subcom-
mittee for the purpose. Forum minutes over the next year indicate several
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exchanges about the progress being made. However, shortly before the forumOs
report was completed, it was announced that the panel had not had time to
provide a written response to ConnettOs 050 ReasonsO but would address the
issues in the body of the report. However, that did not happen.

The bnal report was one of the worst reviews ever conducted concerning the
potential health effects of Ruoridation. This was all the more shocking as not
a single health study has been conducted in Ireland since mandatory Buorida-
tion was introduced in 1963.

In its 296-page review, the panel devoted only seventeen pages to health
issues, with most of their comments coming from other reviews. Fewer than
two pages were devotedgomaryhealth studies, and there the panel focused
on just one issue: bone fractures. The three primary stadibene fractures
mentioned brielRy by the forum panel did not even include the study by Li
et al® on which Connett placed special emphasis in his presentation. The Li
study was publisheafterConnett testibed (he had received a pre-publication
copy in his role as an invited peer reviewer of the York Review)dfate
the Fluoridation Forum published its report in 2002. Besides that important
study, the panel ignored all of the other primary health studies referenced by
Limeback and Connett. Incredibly, the forum spent less space examining the
primary literatureon health thanon illustrating what a pea-sized amount of
toothpaste looks liken a toothbrush.

Subsequently, a group of eleven scientists, including Limeback and Connett,
issued a detailed critique of the forumOs rébafter a delay of over three
years, in 2005, an anonymous critique of O50 Reasons to GhmigationO
appearean IrelandOs Department of HealthOs WeB'dibewhich Connett
responded?

Australian National Health and Medical Research Council

Another entity that delivers reportsn Ruoridation to bt in with govern-
ment policy is the Australian National Health and Medical Research Council
(NHMRC). This agency is part of the Australian federal government and has
endorsed Ruoridation since 1958.

In 2007 the NHMRC produced a systematic review that purported to
demonstrate the safety and effectiveness of Buoriddfibis report has been
used extensively in Australia in efforts to get more communities Buoridated
there, especially in Queensland. However, the NHMRC report is little more
than a duplication of large chunks of the York ReVidwt without the cave-
ats the York Review providéd.
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To circumvent the science, the NHMRC had to Pnd a way around the
extensive evidence of harm given in the report from the U.S. National Research
Council of the National Academies (NRC) published the previousydae
only reference the NHMRC made to the NRC report was the following brief
comment that appeared in the introduction to the report:

The reader is also referred to recent comprehensive reports
regarding water Ruoridation by the World Health Organization
(WHO, 2006) and the National Research Council of the National
Academies (NAS, 2006). The NAS report refers to the adverse
health effects from Buoride at 2D4 mg/L, the reader is alerted to
the fact that Buoridation of AustraliaOs drinking water occurs in the
range of 0.6 to 1.1 mg/Lt’.

This waspoliticalsleightof hand.Although the authorsdid not actuallystate
that the NRC report wasirrelevantto Australia, they encouragéke reader
to drawthat conclusionAs we explainin chapterl4,the NRC reportis very
relevantto Buoridation. Howevenyith one sentencéhe NHMRC servedup
a convenient excufar dodginganyneedto reviewthe NRC report, acknowl-
edgats Pndingsor botheraboutanyofits 1,100references. Whilthis certainly
madethe NHMRCOstaskeasierthe resultwashardlythe kind of analysishe
Australianpublichada rightto expecfrom this government-Pnanced agency.

Moreover, while claiming that there was no evidence to support any health
effects from Ruoridation at 1 ppm, nowhere did the NHMRC acknowl-
edge that practically no health studies had been condoatdds matter in
Australia or, indeed, in any other RBuoridating country. By ignoring the NRC
report!® the council members largely ignored the voluminous matenial
the health effects observed in areas endemic for Buorosis published in non-
Buoridated countries. They reviewed no animal or biochemical studies and
no clinical trials. They examined only studies in English (thus ignoring the
important Chinese literature). They devoted more pages to the study of teeth
than to the study of other tissues and organs combined. In fact, they devoted
ten times more space to stud@steeth than to thosen bone or brain (see
table 24.1). Overall, they included over three times more citations from dental
journals than nondental journals. They give the levels of Ruoride in water, soil,
air, food, tea, and baby formula but somehow overlook the all-important level
in mother®s milk. See chapter 18 for the way they downplayed Elise BassinOs
Pndingson osteosarcomé.?®
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Despite its huge limitations and bias, this 2007 NHMRC review has been
very inBuential in efforts to Buoridate more towns in Australia. Here is an
excerpt from a letter by the premier of Queensland, Anna Bligh, explaining
why her government has imposed mandatory Buoridaticthe state:

I would like to reassure yowhat my Governmentdid not
take this decision lightlyAt all timesthe health and safetyof
Queenslanderbashbeenour paramount concerrgnd we have
basedour decisionon the overwhelmingamount of credible,
peer-reviewed medicalnd scientibcevidence, from long-term
use around the world, that showsthat Ruoridationis a safe,
provenand effective preventivieealthmeasureo combattooth
decayandimprove orahealth.

The most recent reviewby AustraliaOs Nation&lealth and
Medical ResearclCouncil found that Ruoridation does not
cause bone fractures, allergiesanceror other adverséealth
effects?!

Health Canada: Expert Panel, 2008; Health Canada Report, 2009

Our third example of a self-serving review comes from a two-part review by
Health Canada in 2008 and 2009 that was undertaken at a time of growing
opposition to Buoridation in Canada® Quebec City, as well as three towns

in the Niagara region of Ontario, had recently stopped Ruoridation after
many years. Several other major cities in Canada were also actively engaged in
reviewing their programs, including Hamilton, London, Oakville, Sarnia, and
Waterloo in Ontario and Calgary in Alberta.

The panelists for this Health Canada review were perhaps the most biased
that could have been selected. Four of the six (Steven Levy, Christopher Clark,
Michel Levy, and Jayanth Kumar) are dentists and well-known promoters of
Buoridation, and the remaining two (Robert Tardif and Albert Nantel), along
with dentist Michel Levy, were engaged in writing a pro-RBuoridation report
for the Institut National de SantZ Publique du QuZbec at the time of their
selectior?? It must have been clear to those at Health Canada who selected
this panel where their sympathies lay.

A shocking omission from the panel was tlodtHardy Limeback. Both
Limeback and Jayanth Kumar senatdthe 2006 NRC panef; but Health
Canada selected Kumar from New York over Limeback fforanto. Limeback
was eminently qualibed for such a revidaholds both a DDS and a Phii
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Table 24.1 Number of pages in agency reviews devoted to diffeent tissues and

systems of the body

Osteosarcoma

Endocrine or Other
Agency (date) Teeth| Bones Brain System | Kidneys Cancer
Fluoridation 50 5 o* o* 0* 0*
Forum (2002)
NRC (2006) 28 50 19 105 12 36
NHMRC 106 12 <1 <1 <1 13
(2007)
Health 6 5 3 <1 <1 6
Canada
(2009)
*These bgures do not include primary references included in other reviews cited.

biochemistryheisthe former presidemdf the Canadian Association for Dental
Research and a professor and hafgateventive dentistrgit the Universityof
Toronto and has his own dental practice. Howelvedoes not support Buorida-
tion. Kumar does and strongly. If both had beenctet&it would have been a
demonstration that Health Canada wanted a balanceewetdowever, Health
Canada selectet dissenting voice. The result was entirely predietabl

The six members met in Ottawa in January 2007, and their Pve-page report
was publishedn Health CanadaOs Web site in April 2008, at the very time
there was an intense debate goomgabout whether Hamilton, Ontario,
would stop Buoridating its water. Here are some excerpts from the report:

CancertWeight of evidence does not support a link between expo-
sure to Ruoride and increased risks of cancer. It is important to
avoid any generalization and overinterpretation of the results of
the Bassiret al.paper and to await the publication of the full study
before drawing conclusions and particularly before infuencing any
related policy . . .

Intelligence Quotientyeight of evidence does not support a
link between Buoride and intelligence quotient depcit. There are
signibcant concerns regarding the available studies, including qual-
ity, credibility, and methodological weaknesses such as the lack of
control for confounding factors, the small number of subjects, and
the dose of exposure . . .

IHSY& ()$*(+,- 8 1I$$$693 123204$$$0560$%8



244 the promoters and the techniques  of promotion

The current Maximum Acceptable Concentration (MAC)
of 1.5 mg/L of RBuoride in drinking water is unlikely to cause
adverse health effects, including cancer, bone fracture, immuno-
toxicity, reproductive/developmental toxicity, genotoxicity, and/or
neurotoxicity?®

We have already commented the use of Chester DouglassOs letter prom-
ising a Ofull studyO that would refute Elise BassinOs fmdirsgsosarcoma
(see chapter 18)Na promise still unfulblled after four y&dtswas nearly
two years overdue when the expert panel met. However, the promise of a
study was used by that panel to nullify any concerns about the possibility that
drinking RBuoridated water might be increasing the number of young men who
contract that frequently fatal bone cancer.

In September 2009, Health Canada published a draft repaitt rddied
heavily on the Pndingsf the 2008 expert panél.The report concludes that
the MAC level of 1.5 ppm for Buoride should remain unchanged, thereby
protecting CanadaOs Ruoridation program. The autfidhss report called
the Pndings on neurotoxicity Ocontroversial,0 but thdiysiauggested
that they were unawam@ mostof the studies that have been publishied
this area. They cited only bve aftthe twenty-three studies on lowerkg
and cited no studies that did not bnd that associatiorsupportof their
conclusion that Othe signibcawné¢hese studies uncertain,O they refer-
enced review®¥3%that had appeared several ydaforehe bulkof the IQ
studies were published. Such a cavalier negfeitie primary literatures
even more inexcusable since a joint conference walkyhélel International
Society for Fluoride Research and the Fluoride Action Network on this
very subject at the Mississauga campiughe Universityof Toronto over
a year before the 2009 Health Canada report was relelkadover, a
press conference at which the signibcasfcine eighteerof the twenty-
three studies on RBuoride ai@ that have been translated into English were
discusseddy scientists attending the conference received major national
media coverag®.*

Summary

An examination of several reviews of Buoridation conducted by panels selected
by pro-RBuoridation governments (e.g., Fluoridation Forum in Ireland, 2002;
NHMRC in Australia, 2007; and Health Canada, 2008 and 2009) indicate a
clear bias toward supporting government policy. In any review of this type the
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outcome is largely dependeantthe nature of the panel selected, and in many
cases it is fairly obvious from the panelOs makeup what the outcome of its
review will be. These reviews amount to little more than self-fulblling prophe-
cies, once again illustrating the hold that politics has over genuine science in
this matter.
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A Response to Pro-Fluoridation Claims

Proponentsof Ruoridation have made a numbar claims that have been
effective withan ill-informed public. However, when those claims are
examined carefully, they are found to have little mAithough opponents
have pointed out the weaknesses and fallatissmeof these OchestnutsO
over the many years this debate, they continue to crop up. LetOs take a
look at them.

Claim 1: There is no difference in principle between chlorination
and Ruoridation.

This is wrong. Chlorination treats water; Ruoridation treats people. Water is
treated with chlorine to make the water safe to drink. It kills the bacteria and
other vectors that carry disease. Chlorination is not without its critics, but
millions of lives have been saved by this process.

Fluoridation, on the other hand, is not used to make the water safe. It
simply uses the public water supply to deliver medicine. Such a practice is
rare, indeed, for obvious reasons. Once medicine is added to tap water, key
controls are lost. You cannot control the dose, and you cannot control who
gets the medicine. Moreover, you are forcing medicatiopeople without
their informed consent and, especially in the case of low-income families,
without their ability to avoid the medicine if they wish.

Claim 2: Fluoride is Onatural.O We are just topping up what is there anyway.

Natural does not necessarily mean good. Arsenic, like Buoride, leaches
naturally from rocks into groundwater, but no one suggests topping that
up. Besides, there is nothing OnaturalO about the Ruoridating chemicals, as
they are obtained largely from the wet scrubbers of the phosphate fertilizer
industry (see chapter 3). The chemicals used in most Buoridation programs
are either hexal3uorosilicic acid or its sodium salt, and those silicon Buorides
do not occur in nature. What is more, under international law they cannot
be dumped into the sea, yet a dilution of about 180,000 to 1 is supposed to
protect against all harm when the same chemicals are added to the domestic
water supply. In chapter 3, we discussed the language used in a recent Q&A
pamphlet from the Victoria (Australia) Department of Human Services in
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an effort to persuade citizens that the chemicals used in RBuoridation are not
hazardous waste products of the fertilizer industry.

Claim 3: Fluoride is a nutrient.

Asweexplainedn chaptel,in orderto establisithatasubstancesanessential
nutrient, a researchéasto removethe substancérom the diet and demon-
stratethat diseaseesultsThis hasnot beenshownto occurwith a lackof
RBuoridenoris Buoride knowrto contributeto any normametaboligprocess.

Claim 4: Fluoridation is no different thanadding iron, folic acid, or vitamin D to
bread and other foodstuffs.

There is a world of difference:

1. Iron, folic acid, and vitamin D are known essential nutrients. Fluoride
is not.

2. All of those substances have large margins of safety between their toxic
levels and their benebcial levels. Fluoride does not.

3. People who do not want those supplements can seek out foods without
them. It is much more difpcult to avoid tap water.

Claim 5: The amount of Buoride added to the public water system, 1 ppm, is so
small it couldn®t possibly hurt you.

Promoters use analogies such as 1 ppm is equivalent to one cent in $10,000 or
one inch in sixteen miles to make it appear that we are dealing with insignip-
cant quantities of Buoride. Such analogies are nonsensical without reference to
the toxicity of the chemical in question. For example, 1 ppm is about a million
times higher than the safe concentration to swallow of dioxin, and 100 times
higher than the safe drinking water standard for arsenic; it is also up to 250
times higher than the level of Ruoride in motherO¢ (sile chapter 12).

Claim 6: Everything is toxic given a high enough dose, even water.

This is correct, but one has to be careful when using the kighdFluoride

is extremely toxic, especially for young children, as the following quote from
Dr. Gary Whitford, a leading Buoride researcher at the Medical College of
Georgia, illustrates:

It maybeconcludedhatif a childingestsa Ruoridedosein excess
of 15 mg F/kg, then deathis likely to occur. Adoseaslow as
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5 mg F/kg maybefatalfor some children. Thereforthe probable
toxicdose(PTD), debPnedasthe thresholddosethat could cause
seriousor life-threatening systemisignsand symptomsandthat
shouldtriggerimmediateemergency treatmemind hospitaliza-
tion, is 5 mg F/kg 2

Thus, accordingto Whitford, a 7 kg infant could be killed by a doseof
just 35 milligramsof Ruoride.To get such adosewould require swallowing
35 liters of waterat 1 ppm (1 mg per liter). No infant could possibly drink
35 liters of waterin one sitting,so we arenot talking aboutkilling babies
with RBuoridated wateBut thereis a worldof difference between hronic
toxicdoseandalethaldose What we are particularly concernathoutis the
impactof consumingwaterat 1 ppmover an extended period of. fimthe
caseof infants,ahugeconcerns the possiblempacton their mentaldevel-
opment ovetthe prstfew year®f life, sincestudieshave showrhat levels
aslow as1.9 ppm Ruoridein waterareassociatedvith a loweringof 1Q in
ChinaZlIn the caseof adults,we are concernedboutlifelong exposuréo
levelsof 6 mg perdayor even loweandwhatdamagehat might do to bones
andligaments'

Claim 7: You would have to drink a whole bathtub of water to get a toxic dose
of Buoride.

Here again, proponents are confusingpricdose with aethaldoseNthat

is, a dose causinliness or harmful effastopposed to a dose caudiegth.
Opponents of Buoridation are not suggesting that people are going to be
killed outright from drinking Ruoridated water, but we are suggesting that it
may cause immediate health problems in those who are very sensitive (chap-
ter 13) and, with long-term exposure, persistent health problems in others
(chapters 14D19).

Claim 8: Fluoridated water is only delivered to the tap. No one is forced to
drink it.

Unfortunately, that is not a simple option, especially for families of low income
who cannot afford bottled water or expensive Ruoride Pltration systems.
Even those who can afford alternatives cannot easily protect themselves from
the water they get outside the home. Fluoridated tap water is used in many
processed foods and beverages (soda, beer, coffee, etc.).
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Claim 9: Fluoridation is needed to protect childrern low-income families.

This is a powerfuandemotionalargumentHoweverjt ignoresthe factthat

poor nutrition is most prevalentin familiesof low income,and the people
most vulnerableto RuorideOs toxic effects tmesewith a poor diet. Thus,

while children from low-incoméamiliesare aspeciatargetfor this program,
they are preciselyne onesmostlikely to be harmed. Moreovein chapter 8
we referenced somaf the many distressing newspag@countf children
suffering fromtooth decayin low-income areas located citiesthat have
beenRuoridatedfor over thirty yearsAlso in chapter 8we referencethe

numerousstateoralhealthreports indicatinghe continued disparitjn tooth

decay between low-inconaamd high-incomefamilies,evenin stateswith a
high percentagef the population drinking RBuoridated water.

Claim 10: Fluoridation has been going on for over sixty years; if it caused any
harm, we would know about it by now.

Such statements would start to be meaningful only if Buoridated countries
had conducted comprehensive health studies of their Buoridated populations.
Most have not. Only a few health studies have been performed in the United
States, most many years ago (see chapters 9 and 10); very few health studies
have been performed in Australia, Canada, New Zealand, or the UK; and
none has been performed in Colombia, Ireland, Israel, or Singapore (all coun-
tries with more than 50 percent of the population drinking Buoridated water).

We discussed this and other examples of the very inadequate science involved
in the promotion of Ruoridation in chapter 22.

Claim 11: According to the Centers for Disease Control and Prevention,
Buoridation is one of the top ten public health achievements of the
twentieth century.

Most journalists, newspaper editors, and ofbcials who quote this claim have
little or no idea how poorly it is supported by the report that supposedly justi-
pes the statemehfWe have discussed this matter in several places, including
chapter 23.

Claim 12: For every dollar spent on Ruoridation, $38 is saved in dental costs.

This statement is taken from another report written by members of the Oral
Health Division of the CDC? Two of its three authors, Susan Grifbn and
Scott Tomar, also wrote the report mentioned in Claim 11 above.
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Grifbn et al. inBated the benebts of RBuoridation and ignored the costs of
any side effects, including the one effect no one can deny, dental Ruorosis.
Cosmetic veneer treatment for Buorosis costs upward of $1,000 per tooth. The
CDC authors also allowed a loss of earnings of $18 an hour for time off work
to get a dental blling. Not all people lose pay when they get dental treatment,
and certainly children donOt.

Claim 13: The majority of the U.S. population drinks Buoridated water.

This statement is misused to put pressameommunities that do not Buori-

date their water. They are led to believe that they are the odd ones out, behind
the times, blocking progress. They are not. Only about 400 million people
worldwide drink Buoridated water, and most of them live in North America.
Globally, those who do are a distinct minority. Only eight countries have more
than 50 percent of their population drinking Buoridated water; only 2 percent
of the population of Europe drinks Ruoridated water (see chapter 5).

Claim 14: The majority of U.S. cities are RBuoridated.

There is a far longer list of cities in the rest of world that do not Ruoridate
than of cities in the United States that do. Moreover, low-income areas in
some major RBuoridated cities in America and Australia still have major child-
hood dental problems (see chapter 8).

Claim 15: Every major dental and medical authority supports RBuoridation.

Here we return to the dubious nature of endorsements not backed up by inde-
pendent and current reviews of the literature. Many of the major associations
onthe list frequently cited by the American Dental Association endorsed 3uo-
ridation before a single trial had been completed and before the prst health
study had been published, in 1954 (see chapters 9 and 10).

Claim 16: When Ruoridation is stopped, tooth decay rates go up.

There now have been at least four modern studies showing that when Buo-
ridation was halted in communities in East Germany, Finland, Cuba, and
British Columbia (Canada), tooth decay rates did gotup. This issue was
discussed in chapters 5 and 8.

Claim 17: Fluoridation is Osafe and effective.O

This empty phrase is parroted so many times by pro-Ruoridation ofPcials and
dentists at meetings considering Buoridation that one begins to wonder if they
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receive some kind of commission every time it is uttered! Be that as it may,
mechanically repeating a phrase, no matter how often, without backing it up
with solid supporting evidence does not make it true.

Claim 18: Hundreds (or thousands) of studies demonstrate that Buoridation
is effective.

On the contrary, the UKOs York Review was able to identify very few studies of
even moderate quality, and the results were rhigses chapter 6).

Claim 19: Fluoridation reduces tooth decay by 20D60 percent.

In chapters 6D8ye examinedn detail the evidence for BuoridationOs bene-
pts and foundt to be very weak. Even 20 percent reductionn tooth
decayis a bgure rarely founid more recent studies. Moreovere haveto
remember that percentages can give a very mislepitituge. For example,

if an average of two decayed toadhrfaceare foundin a non-Buoridated
group and one decayedirfacén a Ruoridated group, that would amount
to animpressives0 percent reduction. But whewe consider the total of
128 surfacesn a complete set of teeth, the pictureNwhich amoutus

an absolute savinipy tooth decay of a mere 0.8 percentNdoes not Isok
impressive.

Claim 20: Hundreds (or thousands) of studies demonstrate that Ruoridation
is safe.

When proponents araskedo producgustonestudy(aprimary studynot a
governmental reviewthat hasconvincedhemthat Buoridationis safe, they
are seldonableto do so. Apparently, they hawakensuch assurances from
othersatfacevaluewithout readingthe literaturefor themselves he factis,

it isalmostimpossibleo prove conclusivethat asubstanceasnoill effects.
A carefulandproperly controlledtudymay showhat, underthe conditions
and limitations of the investigationno harmis apparent. A hundred such
studiesmay permit a considerable degofeonbdenceNbuin the caseof
Buoridation, very fewtudieshave evebeenattempted As Ruoride accumu-
latesprogressiveliyn the skeletorandprobablythe pinealgland,studiesneed
to extendover a lifetimeln chapter22, we listedthe manyhealth concerns
that simply havenot beeninvestigatedn RBuoridated countries. Meanwhile,
Ruorideat moderateto high dosescan cause seriohgalth problems)eav
ing little or no margin of safetyfor peopledrinking Buoridatedwater (see
chapter20).
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Claim 21: Opponents of Buoridation do not have professional qualibcations.

Some opponents of Buoridation do not have professional qualibcations (of
course); many do. Many highly qualiped doctors, dentists, and scientists have
opposed Ruoridation in the past and do so today. Currently, over 3,000 indi-
viduals from medicine, dentistry, science, and other relevant professions are
calling for an end to Buoridation worldwid&urthermore, many opponents
without professional qualibcations have educated themsmives science
relevant to Buoridation and are qualibed to evaluate many aspects of it.

Claim 22: Opponents of Buoridation are a vocal minority.

In a democratic society, opponents should not have to apologize for being
vocal. As far as being a minority is concerned, it is frequently true that for any
controversial issue only a minority of people get actively involved. However,
it is our experience that the more educated peoplersités issue, the more
likely they are to oppose Ruoridation. Usually, it is only when the matter is
resolved by an appeal to Oauthority,O with little resort to scientibc information,
that proponents prevail.

Claim 23: Opponents of Ruoridation use Ojunk science.O

The epithet Ojunk@ rarelydebnedand almostentirely subjectivét tendsto
meanscientipdatathatthe speakeconsidergl) inconclusiver (2) inconsistent
with hisor herpersonal prejudices. OJugkét a termthatis usedn respectable
scientipdiscourseyut it cropsup frequentlywhensciencémpingeson politics,
big businesgr the law, where confictsf interesteadto mudslinging.

Claim 24: Opponents of Buoridation get their information from the Internet.

No onedenieghat plentyof rubbishappearsn the Internet.But just because
apublishedstudycanbefoundusingthe Internetdoesnot invalidatet. In fact,
scientistsow do muchof their readingof the scientibditerature onlineThe
Fluoride Action NetworkmaintainsaHealth EffectsDatabas@n its Web site,
which provides citations, excerpts, abstragig,in some cases complgidf
Plesof manypublishedstudiesProponentsvoulddo wellto read somef these
papersratherthantrying to dismisshem because they aagailablenline.

Claim 25: There is no evidence that Buoride at the levels used in Buoridation
schemes causes any health problems.

There are three weaknesses to this argument. First, it does not make clear
that Ruoridating countries have done few basic health studies of popula-

IHSY& () F*(+,- 8 1I$$$6:6 123204$$$0560$%8



a responseto pro-Ruoridation claims 253

tions drinking RBuoridated water. Absence of studies does not mean absence
of harm. Second, just because a study is conducted at a higher water Ruoride
level than 1 ppm does not mean that it is not relevant to water Ruoridation.
Toxicologists are nearly always extrapolating from high-dose animal experi-
ments to estimate safe doses for humans. In the case of Ruoride, we have
the luxury of a large number of human studies conducted in countries with
moderate to high levels of exposure to naturally occurring Buoride. What is
required here is a Omargin-of-safetyO analysis (see chapter 20) to see if there
is a sufpcient safety margin between the doses that cause harm and the doses
likely to be experienced in Buoridated communities. In our view, there is not.
And third, it is not true that there is no evidence of ill effects from Buoride at
present levels of Buoridation (see chapters 10D19).

Claim 26: There is no evidence that Buoridation harms the thyroid.

Even though many animal experiments show that Ruoride can affect thyroid
function, and even though some doctors between the 1930s and the 1950s
used RBuoride to lower thyroid function in hyperactive patients, governments
that promote Ruoridation have not taken this issue seriously. Very little
research has been supported in Buoridating countries, but two studies raise
concerns? ' See chapter 16 for a full discussion of this issue.

Claim 27: There is no evidence that Buoridation is associated with an increase
in hip fractures.

Not true: The evidence is mixed. Some studies show an increase in hip frac-

tures among the elderly in RBuoridated areas, and others do not. One of the

better studies (Li et &) showed an increase in hip fractures in the elderly (in

a series of villages) as the Ruoride levels in the water rose from 1 ppm to 4.3
ppm (see chapter 17).

Claim 28: There is no evidence that Buoride causes cancer.

Again, the evidence is mixed. Some studies show an increase in osteosarcoma
(a rare but frequently fatal bone cancer) among young men in Buoridated
communities, and others do not. Even though the study results are mixed, a
study by Elise Bassin from Harvard, with the most robust methodology to
date, has shown a positive relationship between exposure to Ruoride in the
sixth, seventh, and eighth years of age and a bvefold to sevenfold increased risk
of contracting osteosarcoma in young men by the age of tWekthough

a large study has been promised that allegedly rebuts this Bhdftey, four
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years it has not appeared, nor does it appear in principle to be capable of refut-
ing BassinOs conclusion (see chapter 18).

Claim 29: There is no evidence that Buoride lowers 1Q.

There have now been twenty-three published studies showing that moderate
to high levels of natural Buoride in source waters are associated with a lowered
IQ in children. While proponents point to weaknesses in some of the 1Q
study designs, what is truly impressive is the fact that, apart from one small
study in New Zealan#, Buoridated countries have chosen not to replicate
them. Moreover, these |1Q studies are buttressed by over eighty animal studies
that show that Buoride damages the brain, as well as three Chinese studies
that show fetal brain damage in areas endemic for Ruorosis (see chapter 15).

Claim 30: There is no evidence that any individuals are particularly sensitive to
RuorideOs toxic effects.

It would be far more accurate to state that governments practicing Buorida-
tion have shown no interest in testing scientibcally the many anecdotal reports
from citizens (along with case studies published by a number of authors) that
they are sensitive to Buoride. Patients complain of a number of symptoms that
disappear when the source of Buoride is removed and return when the source
is reintroduced (see chapter 13).

Claim 31: Dental Ruorosis is only a OcosmeticO problem.

Dental RBuorosis is the one condition caused by RRuoride that proponents do
not deny. However, they commonly claim that the condition is not a health
effect but merely a cosmetic effect. Fluoridation opponemtshe other
hand, maintain that dental RuorosisNthe result of RuorideOs interference with
the growing tooth cellsNis the Prst visible evidence that Buoride has had an
adversesystemieffecton the body, and they wonder what other developing
tissues may have been affected while the tooth cells were being damaged. Of
particular concern are the skeletal system, the brain, and the endocrine system,
where damage could be happening without visible telltale signs. Proponents
offer no evidence that other tissues have not been affected while dental 3uo-
rosis is occurring.

Nor arecosmetieffects necessarily trivial. Moderdtmntall3uorosis, which
involves discoloratianf 100percentf atooth surfacendaffects over 1 percent
of childrenliving in Buoridated communiti€é,is likely to cause psychological
damageo teenagets (seechapterll) andis very expensive treat.
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Of some pertinence atiie CDCOsstated objectivesof the Buoridation
program: OAdjusted Ruoridati@the consciousnaintenancef the optimal
Buoride concentratioim the watersupplyfor reducingdentalcariesandmini-
mizing the risk of dental Budfesigphasisidded]:® Regardlessf whetherthe
CDCO$rstobjectivenasbeenmet,with 32 percenbf American children now
affectedby dentalBuorosis? the second objectivieasclearlynot been.

Claim 32: Most cases of dental Ruorosis are so mild that only a trained
professional can recognize the problem.

This may be true of some cases ofwthey mildcondition of Buorosis, which
impacts over 22 percent of children in Buoridated areas, but is certainly not
true of themild condition, which involves up to 50 percent of the tooth surface
and affects 5.8 percent of children in Buoridated areas, ontlderateondi-

tion, which involves 100 percent of the tooth surface and affects over 1 percent
of children in Buoridated are4ésee chapter 11).

Claim 33: Some cases of dental Ruorosis actually improve the appearance
of the teeth.

This claim dates back to a famously cynical comment made in 1951 by Dr.
Frank Bull, the state dental director for Wisconsin. His remarks are quoted in
full in chapter 11, under OPromotersO Spin.O

Claim 34: Skeletal Ruorosis is very rare in Ruoridated countries.

It is difpcult for promoters of Buoridation to deny that high natural levels

of Buoride have caused severe bone damage in millions of people in India,
China, and several other countries. However, proponents insist that skeletal
Ruorosis is a rare occurrence in countries with artibcial Buoridation like the
United States. What they really mean by this is that the crippling phase (stage
[II) of this condition is rare in the United States; they fail to recognize that
the earlier phases (stage | and stage Il) are associated with pains in the joints
and bones, symptoms identical to the early symptoms of arthritis, a condition
that affects many millions of adults in the United States (see chapter 17). The
2006 NRC review recommends that stage Il skeletal Buorosis be considered
an adverse effect: OThe committee judges that stage Il is also an adverse health
effect, as it is associated with chronic joint pain, arthritic symptoms, slight
calcibcation of ligaments, and osteosclerosis of cancellous Bot@8Gri-

dating country has undertaken a study to see if there is a relationship between
Ruoridation and arthritis (see chapter 17).
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Claim 35: Opponents use Oscare tactics.O

In reality, the potential that Buoride might be causing a number of harms
(including osteosarcoma in young men; arthritis and hip fractures in the
elderly; lowered IQ in children; and lowered thyroid function) in some of the
400 million people who are drinking Buoridated water daily is indeed worry-
ing (see chapters 10D19). The risks for one individual may be small, but if
millions of people drink Buoridated water, a small risk multiplies up to a lot
of cases. If we suppose a risk of some harm to 1 in 1,000, that would mean
400,000 cases worldwide or 10,000 in a large city.

Claim 36: Opponents are Opoison mongers.O

This bizarre claim originates from a piece of waukhored by Dr. Stephen
Barrett, a retired psychiatrist from Allentown, Pennsylvania, who started an
organization called QuackbustétsAnother article (coauthored by Barrett)
that makes the same silly charge is titled OFluoridation: DonOt Let the
Poisonmongers Scare Y&4.0

The notion that people opposed to putting a known toxic substance into the
drinking water supply are Opoison mongera(icisin Wonderlambnsense.
Fluoridation opponents are not selling a poison; in fact, they are not sell-
ing anything. It is the proponents, or their friends in the phosphate fertil-
izer industry, who are doing just that. This is a classic ploy of propagandists:
Accuse your opponent of doing exactly what you are doing, or simply take
your opponentsO arguments and turn them upside down.

Claim 37: Opponents are Oconspiracy theorists.O

This was true of one faction of the anti-Buoridation movement in the 1950s,
whose members believed that Buoridation was a Ocommunist plot,O as parodied
in Stanley KubrickOs famous mddie StrangeloveHowever, even in those

early days many reputable scientists were opposed to Ruoridatsmien-

tibc grounds and many moo& the very rational grounds that it is unethical

to deliver medicine through the public water supply, because it removes the
individualOs right to informed consent to medical treatment. Today, there are
still conspiracy theorists around, as there are in almost any Peld, but most
opponents are increasingly well informed.

Claim 38: Opponents are members of a fringe element who propagate
discredited myths.

It is true that afewpeople who oppose Buoridation do so basedaims that
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Nazi Germany and other totalitarian regimes used it as a method of mind
control. There is little evidence that would satisfy a historian to support such
claims. The vast majority of Buoridation opponents repudiate such views and
base their oppositioan science and ethics

Claim 39: Over sixty countries practice water Buoridation.

A large majority of countries in the world dot Buoridate their water. They
include China, India, Japan, nearly all the European countries, and almost all
the industrialized nations. Only about thirty countries have some percentage
of their population drinking RBuoridated water, and of those only eight have
more than 50 percent of their population doing so (see chapter 5).

Claim 40: The consensus of medical and dental professionals and scientists is
that there is no valid debate on RBuoridation.

Nothing in science is beyond debate. As fac@ssensisconcerned, we are
reminded of what the late Michael Crichton said:

| regard consensus science as an extremely pernicious development
that ought to be stopped cold in its tracks. Historically, the claim

of consensus has been the brst refuge of scoundrels; it is a way to
avoid debate by claiming that the matter is already settled . .. The
greatest scientists in history are great precisely because they broke
with the consensus . . . There is no such thing as consensus science.

If itOs consensus, it isnOt science. If itOs science, it isnOt consensus.
Period?*

Even if there are some areas of science where consensus seems legitimate,
CrichtonQs statement is certainly relevant to the Buoridation debate.

Summary

Proponents of Buoridation possess a wide repertoire of incorrect statements
about the science and unfounded generalizations about those who disagree
with them.We have reproduced and refuted some of the commoner ones in
this chapter.
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The Promoters® Motivations

We haveput off any analysief the possiblemotivationsof thosepromoting
Buoridationto the veryend of this book. Becausk is sodifpcultto getinto
otherpeople®@sinds,this chapter probably raises more questtbaaanswers.

We venture into this problematic area because it is so puzzling to witness
the efforts of promoters to Ruoridate more and more water supplies, even as
the evidence for the effectiveness and safety of Buoridation gets less and less
convincing. The zeal with which this matter is still pursued calls for some seri-
ous questioning. Why, for example, do promoters do the following:

¥ Deny the possibility of any adverse health effects from Buoridation?

¥ Deny the relevance of the 2006 NRC review?

¥ Fail to do, or call for, the most basic human health stodissft tissues?

¥ Fail to investigate a possible relationship between Ruoridation and
arthritis, hypothyroidism, or AlzheimerOs disease?

¥ Fail to monitor the Ruoride in citizensO bones, plasma, and urine?

¥ Fail to use dental Buorosis as a biomarker to examine health problems in
children?

¥ Dismiss all studies done in other countries that pertain to health effects
without attempting to replicate them?

¥ Refuse to debate the issue in public?

¥ Fail to conduct a genuine risk-benebt analysis?

¥ Insist that every man, woman, and child ingest Buoride, while conceding
that its predominant mechanism of action is topical?

In short, what is driving the need by so manyNfrom individual dentists to the
highest levels of government in Buoridated countriesNto keep this practice
going at all costs?

Numerous people have tried to answer this question. Possible answers range
from factors that inBuence individual beliefs and behavior to the economic
interests of large corporations. Again, much of this is speculative. Two spec-
ulations we reject outright are that RBuoridation is (1) some sinister plot to
Odumb downO the population or (2) part of some worldwide plan to reduce the
size of the global population.
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Different Professional Perspectives

Edward Groth I, in a commentary contained within Brian MartinOs excel-
lent book Scientipc Knowledge Controversy: The Social Dynamics of the
Fluoridation Debafedescribes what he sees as a clash in the Ruoridation
debate between ttdental public health perspeatideheenvironmental health
perspective.

One key difference between the public health and the environmental health
perspectives is that the former is interested in providingytkatest good for
the greatest numbehile the latter is concerned abautnimizing environ-
mental and chemical risks. One focusesvhat is safe for thaveraggerson,
while the other is concerned about protectangeryonancluding the most
vulnerable.

One place where we can clearly see the dominance of the public health
perspective is in the EPAOs derivation of the MCLG (maximum contaminant
level goal; see chapter 20). Choosing 2 liters as the amount of water one person
drinks each day was an assumption clearly designed to protect an average
water consumer, since the EPA knows thaimgeople consume much more
water than that. Moreover, the EPAOs choice of a safety factor of 2.5 (instead
of the usual factor of 10) did not take into account the expected variation in
sensitivity to a toxic substance in any population. The most vulnerable fall by
the wayside. More generally, the refusal of proponents to get into any kind of
margin-of-safety analysis is rooted in the notion that it is enough to protect
the average person. This attitude is betrayed in simplistic statements such
as OIf Ruoridation was causing any harm, we would know about it by now.O
The failure of any pro-RBuoridation government to investigate in any scien-
tibc fashion the many anecdotal reports and case studies indicating that some
individuals appear to be very sensitive to RuorideOs toxic effects again betrays
an attitude of OWe are doing some good for the many, why bother about the
plight of the few?O The same applies to the dental community, which has
always accepted the objective of reducing dental caries for the majority despite
increasing dental Buorosis for the few. In all these situations, someone with an
environmental health perspective would insist that we should not be imposing
a practiceon a whole population when we know full well that some individu-
als will be negatively affected, especially when there are alternative ways of
tackling the problem.

Groth concludes that Othe two clashing perspectives generally have not
received balanced attention in the dispute,O preference being given to the
public dental health perspective for Olargely historical and politicalO feasons.
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The Problem of Promotion

The problem arises when a public health authority sets out to promote a prac-
tice. Effective promotion does not mesh well with cautious notes or caveats.
Any expressed doubts are seen as a setback for the program. Thus, from the
U.S. surgeon general down to local health ofbcials, the practice of Ruoridation
is promoted with the utmost conbdence. It has to be that Waguestion

the program is to invite its demise. Almost by dePnition then, promotion of
the program requires statements that there are absolutely no dangers, that the
practice is extremely effective, and that there is no debdke science of the
matter. Dissent must be stil3ed.

Bill Osmunson, DDS, MPH, provided a snapshot of the formation of those
attitudes when he related an experience while taking his masterOs degree in
public health. He said that he got into an argument with his professor about
an issue, and the professor admonished him, OYour job is not to question the
science. Your job is to promote the polity.O

A Belief System

Most of the rank-and-Ple supporters of RBuoridation programs doubtless
believe Ruoridation to be safe and effective and hold that position in good
faith. Many are genuinely proud of what they see as a great contribution to
public health. However, the problem is that for many of those people it has
become a Obelief system,O and not one that can be welbarthesdasis of

the primary scientibc literature.

The late Dr.John Colquhoun, who investigated this issue as part of his
PhD thesiss wrote in 1997, OEnthusiasts for a theory can fool themselves very
often, and persuade themselves and others that their activities are genuinely
scientibcOlo support his thesisn this, Colquhoun used the well-known
text by Thomas KuhnThe Structure of ScientibPc Revoldtions.

The Fear of Losing Prestige

Over bfty years ago, a prominent water engineer had this tmshg matter

of Olosing prestigeO if proponents of Buoridation abandoned the promotion of
this practice:

The continued promotion of water supply Ruoridation in [the]

face of mounting adverse evidence and criticism requires some
evaluation. It seems that the proponents hit upon an idea years
ago, which appealed to them, and which they felt was sound. As
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their claims of safety were progressively discredited, rather than
acknowledge this, they persisted in condoning such evid&hce.
the same time they were lending their prestige to such equivoca-
tion. Certainly the proponents of Ruoridation are not intent upon
poisoning or harming anyone, however, the dilemma of prestige is
a very difbcult matter to resol¥e.

If we run the clock forward to the present, it is very clear that over the last
pfty years many leading public health dentists and dental researchers have
built their careers and reputatioos promotion of this program. Huge repu-
tations are at stake. It takes a person of strong character to change his or her
position in public.

The Fear of Losing Credibility

To the reluctancef scientistsand othersto giveup a pet theory,we haveto
addthe concerrthat bureaucracies have olasingcredibility. Abandoningr
modifying advocacy becomes haredo the more vociferouslgfbcialshave
proclaimedhe benebtdn the casef the United States, every surgeon general
in ofbPcesince1950 has championed RBuoridatioand issuedstatementof
glowing supportThe declaratiorby the CDC in 1999that Buoridationis one
of Otheop ten greatpublichealthachievementsibthe twentieth century/Xis
repeated nearly every day somewimeltee world. It isvery hardo back down
from such lofty rhetoriavithout losing faceand credibility. As Dr. William
Hirzy saidin avideotapednterviewwith Michael Connettin 2001:

Putting this stuff in the drinking water is in essence just a hazard-
ous waste management tool. It has nothing to do with dental
health whatsoever. It has to do with defending the reputations of
people who have been promoting Ruoridation for years and years
and years and now bnd themselves wayoouwt limb and have
nothing more to say except safe and effective, safe and effective,
safe and effective, when in fact it is neither safe nor effective. But
they canOt change. TheyOre riding a tiger and they can®t get off.

Also, one has to wonder what other public health practices might be threat-
ened if the CDC or other U.S. Public Health Service agencies admitted the
dangers of water Buoridation, with the sudden loss in credibilityNor public
trustNthat might entail.
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The Fear of Liability

Another major reason promoters of Ruoridation may be reluctant to stop
supporting this practice is fear of liability. If it is admitted that Ruoridation
causes any harm, there are lawyers waiting in the wings to sue somebody.
Many players might be subject to legal action, such as the Ruoridated dental-
product manufacturers, dental organizations that have endorsed those prod-
ucts, the water utilities that add the Buoride to water, the local councils who
are practicing medicine without a license, or the government health agencies
that assure everyone that it is safe to ingest Rudkidéhe moment, all of

these entities are Ohanging toughO and presenting a common front; when they
sense the battle has been lost, then the Pnger-pointing will begin over who
should shoulder the ultimate blame.

There are ways that governments could abandon Ruoridation and avoid
or minimize liability. Without admitting any harm, they could halt Ruori-
dation in the name of the precautionary principle, discussed in chapter 21.
They could also end iin the perfectly reasonable grounds of the programOs
declining efbcacy and increasing public opposition. But it will only get more
difbcult as time goes on.

Protecting Economic Interests

Chris Bryson, a former producer and correspondent for the British
Broadcasting Corporation, spent ten years writing his bdb& Fluoride
Deceptiof?,which meticulously documents the collusion between the U.S.
Public Health Service, the Fluorine Lawyers Committee, and uoride-
polluting industries in the early promotion of this practice. Bryson stated in a
2004 video interview, OFluoride science is corporate science, Buoride science is
DDT science, itOs asbestos science, itOs tobacco science, it3% a racket.O

BrysonOs thesis is that Ruoridation was a way of changing the image of Ruo-
ride from one of the worst air pollutantsNresponsible for many lawsuits from
farmers and others claiming damage from RBuoride pollutionNin the 1940s to
something safe enough to give to children in their drinking water.

Readers of BrysonOs fascinating book will have a pretty good notion of
why the practice started, but we need another book of that caliber to explain
why it continues today. One piece of evidence that industrial interests are
still involved is the continued aggressive promotion of Ruoridation by the
American Councibn Science and Health (ACSH).

According to SourceWatch (a Web site produced by the Center for Media
and Democracy that describes itself as a Ocollaborative, specialized encyclo-
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pedia of the people, organizations and issues shaping the public agendaO),
the ACSH describes itself @aconsumer education consortium concerned
with issues related to food, nutrition, chemicals, pharmaceuticals, lifestyle,
the environment and health. ACSH is an independent, nonprobt, tax-exempt
organization. ®But SourceWatch indicates that ACSH accepts funding from
Coca-Cola, Kellogg, General Mills, Pepsico, and the American Beverage
Association, among others. One of the companies also named as supporting
ACSH is Alcoa®® According to veteran journalist Bill Moyers, hostRifl

Moyers Journadbroadcason the Public Broadcasting Service (PBS-TV) in

the United States:

ACSH has been supported in large part by contributions from
companies such as American Cyanamid, Chevron, Dow Chemical,
DuPont, Exxon, Monsanto and Union Carbide. The organization
sends out a continual stream of press releases and reports anchored
by one primary themeNthat environmental risks, especially the
risks of toxic chemicals, are not so great as the public is being led
to believe$

Many prominent Ruoridation promoters of the past and present have served
as ACSH advisers or directors (e.g., Frederick Stare, Michael Easley, and
Stephen Barrett). In 1990, the ACSH threatened legal action if any federal
agency attempted Oto reclassify Ruoride from a non-carcinogen to a probable
carcinogen!®N\e return to this discussion below when we review the role of
the sugar lobby in the promotion of Buoridation.

Industry and Agency Gains

There are certainly a number of powerful entities that gain Pnancially from
the continued practice of water Buoridation. However, simply because they
gain bnancially does not mean that they are the driving force behind the
continued push for Buoridation, either today or in the past. It is a good place
to start, though, if we are to understand fully why, despite the poor evidence
of benepbt and growing evidence of harm, proponents continue to promote this
practice so zealously.

The Sugar Industry

The one economic interest that Bryson did not investigate is the sugar indus-
try. Other commentators have, however. Notably, Fred Exner and George
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Waldbott*® Gladys Caldwell and Philip Zanfaghdand Wendy Varney
have pointed bngers in that direction.

In 1949, one year before the U.S. Public Health Service endorsed 3uori-
dation, the director of the Sugar Research Foundation, a lobby represent-
ing about 130 sugar interests, said that its research mission was Oto bnd out
how tooth decay may be controlled effectively without restriction of sugar
intake.® For the sugar lobby, BuorideNdelivered through the water supplyN
quickly became the magic bullet to achieve that goal. From the earliest days
of Buoridation, considerable sums of money were paid to prominent Buoride
researchers at leading American universities.

One researcher at Harvard who gave the sugar lobby what it wanted was
Dr. Frederick Stare. According to his obituary in 8eston Glole 2002, Dr.

Stare was the founder of the Harvard University Department of Nutrition.
ODuring a nearly six-decade career, Dr. Stare attacked health food advocates
as charlatansn national television and in his syndicated newspaper column,
andled boisterous campaigns to Ruoridate public drinkiagohdeéend food
additives like AlarO [emphasis add@d)].

According to Caldwell and Zanfagna in the boBkioridation and Truth
Decaybhr. Stare held a position with the Sugar Research Foundation, for which
he was Orequired to testify before congressional committees and to lecture to
various group®n behalf of the cereal and sugar intere¥técording to
Wendy Varney, in a 1970 Senate heaimgonsumer affairs OStare was listed
as a witness for at least six major trade organizations and food processing
companies. These included National Biscuit Company, Kellogg Company
and the Sugar Associatioff.O

As far as those sugar interests were concerned, Stare provided good returns
for their investment. According to Varney, he was quoted as saying, OThere
is no convincing evidence that in the average American diet decreasing the
intake of sweets will lessen tooth decayO and describing ice cream, potato chips,
cookies, and soft drinks as Onutritious snacks.O Varney added that he even
recommended OCoke as an after school teenage ¥n@ald®ell reported
that Stare called opponents of Ruoridation Ocompulsive critics characterized
as neurotics, driven by mystic, primitive, subconscious féars.O

According to Zanfagna, Stare was able to convince the Food and Nutrition
Board to list Buoride as OessentialO in 1958 and was quoted in the media in
1967 as saying that ORBuoride dePciency, lack of Ruoride, is probably the most
prevalent nutritional debciency in the countfy.O

Not only did Dr. Stare promote the notion that Buoride benebted the
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teeth, but he was also one of the early promoters of the idea that Buoride
would strengthen bones. He was a coauthor of a study published in 1966
that purported to bPnd a reduction in hip fractures in areas with high natu-
ral Buoride level®.The methodology of this study was heavily criticized at
the time? but Stare was undaunted by the criticism, and the results of the
study led him to state before the SenateOs Select Cononittesrition and
Health on September 8, 1969, OThe Ruoridation of water is more important
for the health of the future elderly than the teeth of the children riow.O

Stare was also one of the seven members of the board of directors of the
industry-funded group ACSH, discussed above. In 1990, he was part of the
effort by that group to restrain any federal agency from banning or seeking to
reclassify Buoride from a non-carcinogen to a probable carcinogen. According
to an article ifFood Chemical Netshe ACSH threatened legal action if the
EPA classibed RBuoride as a carcinogen in the wake of the publication of the
National Toxicology ProgramOs 1990 animal study reporting that there was
Oequivocal evidenceO that Ruoride caused osteosarcoma in rats (see chapter
18).

The article quotes Stare as saying, OFluoridation is not dangerous and not
expensive. It is absolutely safe for anyone of any age, either sex, and in any
state of health.O He also said, Olt is one of the greatest advances of public
health of all times. Those lucky enough to have access to Buoridated water
from infancy through life will have 60 to 70 percent less tooth decay.O He
cited studies of other apparent benebts derived from RBuoride use as a factor in
preventing osteoporosis and as a possible deterrent to arteriosélerosis.

As late as 1990, this renowned nutritionist and lobbyist for the sugar and
food industries was still claiming that Ruoride was a nutrientNand that its
ingestion was benepcial to both teeth and bones.

The Aluminum Industry

Bryson documents the very prominent role that the aluminum industry (espe-
cially Alcoa) played in the early promotion of RBuoridafit/hether this
support was generated by concerns about liabilities associated with Ruoride
pollution of the environment near its plants or uoride poisoning of the work-
ers inside the plants or whether the industry was eager to bPnd ways to get rid
of the huge quantities of Ruoride waste generated by its operations is open
to question. The latter issue has faded from the picture; as the availability of
the mineral cryolite has been dramatically reduced, the aluminum industry
today uses much of its waste Buoride to make synthetic cryolite. Regarding the
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former issue, however, aluminum industry executives may still be concerned
about protecting the industry from lawsuits brought by workers whose health
may have been damaged by Ruoride. As long as Buoride is perceived as being
safe enough to put into toothpaste and drinking water, it is difbcult to convince
juries that it is dangerous. See the cross-examination of Dr. Phyllis Mullenix
by lawyers for the Reynolds Metals Company, as reported by Chris Bfyson.

The Phosphate Fertilizer Industry

In Florida, Cargill is among several giant companies that mine phosphate
rock for the production of super-phosphate fertilizers and phosphoric acid. In
the process, huge quantities of hexal3uorosilicic acid are produced (see chapter
3). The willingness of communities to use this industrial-grade waste product

in water Buoridation is a substantial Pnancial benebpt to the phosphate fertil-
izer industry. It turns what would otherwise be a costly disposal problem into

a probtable business.

The Dental Products Industry

Nearly every dental product, from toothpicks to mouthwash to toothpaste
to dental Pllings, contains the Omagic ingredientO Ruoride. Were water Ruo-
ridation to cease, this industry would also take a hit. While sales of products
that involve topical application might increase if Ruoridation was stopped, the
larger Pnancial concern of dental product producers might be legal liability. If,
or when, Buoride is proved to cause harm to a point that class-action lawyers
are prepared to take the matter to court, there could be very large settlements.
It should not be forgotten that the American Dental Association has its seal of
approvabn nearly all of those products and might also be found liable.

Summary

In short, Buoridation makes a lot of money and provides a lot of prestige and
power for a relatively small number of people. Whether that makes them Otrue
believersO in this matter despite the weak evidence of the practiceOs effective-
ness and the growing evidence about health concerns is open to qiéstion.
like to think that for the vast majority of 3uoridation promoters, it is more a
matter of Prm belief than a cause tainted with economic interest. However,
it might take only a few people to be persuaded by larger economic consid-
erations to inBuence the whole Buoridation-promoting apparatus. That is the
danger and the power of the two chains of command, administered by the
CDC and the ADA concurrently, discussed in chapter 23.
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For those like ourselves who have studied water Ruoridation it remains
puzzling that rational people support this practice so vehem@felyill give
the Pnal word to Columbia University historian Jacques Barzun, who wrote
this on the matter in 1964:

In England, the Minister of Health has called the opponents of
Buoridation cranks and fanatics; in this country, physicians who
write onthe subject to the newspapers fulminate against the unbe-
lievers as if the Inquisition were back in our midistobject to the

plan is to be against science, that is to say a heretic. Scientibc fact
is of course irrelevant to the issue, which is purely civic, and which
should be settled with the aid of simple questions, such as:

Is it common sense to treat by universal dosing a small anony-
mous part of the population, without knowing how much or little
of the treatment the intended benepciaries will take?

Is it economically wise to put medicine in the water supply, most
of which will be used to wash streets, Rush toilets, and make beer?
And Pnally, is it right to subject everybody to a dosage of any

kind without his consent?

For there is no reason to stop at Ruorides. The drinking water
can carry tranquilizers, laxatives and aphrodisiacs, for the sake of
giving chosen groups of the Children of Techne a happier life.
One hopes behind the RBuoride scheme there are politics and self-
ish business interests; the presence of solid ulterior motives would
restore oneQs faith in common intelligéhce.
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Review and Conclusion

This book deals with RBuoridation of the public water supply through the addi-
tion of a chemical compound yielding Ruoride ions in the water to achieve a
concentration of approximately 1 ppm, purportedly to bght tooth decay.

In part 1 (chapters 1D5) we examined the ethical and commonsense argu-
ments against Ruoridation and explained that most countries have rejected
this practice. In part 2 (chapters 6D8) we examined the purported benebts
and found the evidence for them very weak. In part 4 (chapters 11D19) we
examined the risks. A reading of parts 2 and 4 should convince the indepen-
dent observer that the risks far outweigh the benepts. Part 5 (chapters 20 and
21) puts the matter of risk into the context of a public policy decision. When
exposing a whole population to a toxic substanceNespecially when the dose
cannot be controlledNboth decision makers and risk calculators have to be
cautious, not cavalier. The decision to Ruoridate does not provide an adequate
margin of safety to protect everyone in the population, especially the most
vulnerable. That is what the science tells us. This raises two questions: Why
did this practice ever start? Why do a handful of countries, led by the United
States, continue to promote this practice so relentlegéy@onsidered the
early history in part 3 (chapters 9 and 10) and the politics of promotion in
part 6 (chapters 22D26).

The following paragraphs contain some of the salient facts we have discussed
that may increase the demand for an end to water [Ruoridation:

¥ Fluoridation is a very bad medical praztice.Ruoride has been added
to the public water supply, there can be no control over the dose people
receive or who receives it. There is no oversight of individual responses,
and it is assumed that an individual may continue drinking the water
over a lifetime.

¥ Fluoridation debes medical ethiican communities Ruoridate their
water, they are doing to the whole community what an individual
doctor is not allowed to do to anyone: prescribe medication without
the individualOs informed consent. There may be some situations where
governments could reasonably claim the right to overrule that ethical
principle, but this is clearly not one of them, since tooth decay is neither
life threatening nor contagious at the community level.

¥ Fluoridation debes common ¥éitisdeading proponents of Ruorida-
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tion admitting that the predominant benebt of Buoride is topical and
not systemic, the practice of forcing people to ingest Buoride has become
even more absurd.

¥ None of the agencies of the U.S. Public Health Service, or any other U.S.
federal agency, accepts responsibility for the safety of [Althioladion.
many organizations promote and endorse Buoridation, including agen-
cies of the U.S. Public Health Service, and over 180 million Americans
drink Buoridated water every day, no U.S. federal agency (e.g., EPA,
CDC, or FDA) accepts responsibility (liability) for the safety of the
program or the chemicals used in it.

¥ The FDA has never approved Ruoride for ingésidhS. Food and
Drug Agency has never approved RBuoride for ingestion. It rates Ruo-
ride as an Ounapproved drug.O However, the FDA does require an acute-
toxicity warning to be placesh Ruoridated toothpaste. The designation
Ounapproved drugO puts into question the ethics and legality of school
nurses and teachers administering Buoride pills and/or rinses to students
in schools located in non-Buoridated areas.

¥ Fluoride has never been subjected to rigorous, randomized clinical trials.
Fluoride has never undergone rigorous clinical trials for effectiveness
by the FDA or any health authority in the world. Nor has any serious
attempt been made to establish the long-term safety of Ruoridation.

¥ FluoridationOs benebts have been wildly exdggaratenligh the great
majority of countries do not Buoridate their water, the tooth decay rates
of children in those countries are no worse than the tooth decay rates of
children in the countries that do. Very high rates of tooth decay in the
United States occur in cities that have been Ruoridated for years.

¥ Bottle-fed babies are at Tisk. amount of Buoride added to the public
water system, 1 ppm, is 25 to 250 times higher than the level of Buoride
in motherOs milk, so a bottle-fed baby (when the formula is made up
with Buoridated tap water) will get far more Ruoride than a breast-fed
one.

¥ U.S. children are being overexposed to [inrigéwo percent of
American children now have dental RuorosisNvisible damage to the
tooth enamel indicating that a child has swallowed too much Ruoride
before the permanent teeth have erupted.

¥ There is no margin of saftgre is no margin of safety from Buo-
rideGs harmful effects. In 2006, the National Research CouncilOs review,
Fluoride in Drinking Water: A Review of EPAOs Standpaited that
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review and conclusion 271

Buoride was associated with damage to the teeth, bone, brain, and endo-
crine system and possibly caused bone cancer. The review panel declared
that the U.S. safe drinking water standard for Ruoride (4 ppm) was not
protective of health. Since the report was published, further evidence
has emerged of lowered IQ associated with exposure to Buoride and of
an increased incidence of osteosarcoma in boys who drink Buoridated
water in the sixth to eighth years of life.

¥ Fluoridation continues because its promoters have power and prestige
Promoters get away with false or doubtful pronouncementsafety
and efbcacy not because they provide convincing scientibc evidence to
support their claims but rather because they use the OauthorityO of their
ofpbce or position they hold.

¥ Fluoridation started at a time when scientists and government ofpcials held a
very optimistic view about the safety of chemicals used in mariy products.
1950, when Ruoridation began in the United States, DDT, PCBs, tetra-
ethyl lead (a gasoline additive), asbestos, and Buoride were considered
safe by scientists and government ofbcials. Except for Ruoride, all have
since been banned.

¥ There is some evidence that Buoridation was started for reasons of political and
corporate bnancial expedigheye was little solid scientibc evidence to
support RuoridationOs effectiveness or its long-term safety when it was
endorsed by the U.S. PHS in 1950.

¥ Fluoridation was a huge gamble from the very begmmimigly harm
that promoters recognized in 1950 was that ingested Ruoride caused
dental Buorosis, and they were willing to take the gamble that while
Buoride was interfering with the growing tooth cells, it was not interfer-
ing with any other cells in the body.

¥ Absence of study does not mean absencEhef draymvay Ruoridating
countries have been able to deny the adverse health effects of Ruori-
dation is by not conducting relevant studies. Not only is the practice
of Buoridation a giant experiment, but those who are conducting the
experiment are not even collecting the data.

¥ Any slight benebt from RBuoridation must be galgsdthe risk of harm.
How muchdoubtregardingust oneof the healthconcernsdentibedin
this bookis neededo override denebthat,whenquantibedn the larg
estsurvey ever conductedthe United Statesamountgo protectingless
than one permanertboth surfacgout of 108)in a childGsouth? This
benebthasto be matchedagainsthe resultof twenty-threestudieshat
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indicate gpossibldoweringof IQ at Ruoride levelaslow as1.9 ppmNa
levelfartoo closeto the 1 ppmusedn artibcial Buoridatiomo guarantee
protectionfor every child drinking uncontrolleaimountsof Ruoridated
water.

¥ Bones are not protected from lifelong eX{msutré&0 percent of the
Buoride we ingest each day concentrates in our bones and accumulates
there. Governments promoting Ruoridation have not done enough to
demonstrate that such accumulation does not contribute to arthritic
symptoms and bone fractures.

¥ The precautionary principle should be appliagle application of the
precautionary principle, or indeed common sense, would show the prac-
tice of Buoridation to be indefensible. When exposing a whole popula-
tion to a known toxic substance, decision makers should not wait until
there is absolute proof of harm before acting. There is enough evidence
of harm right now to stop this practice. This is perhaps the most
fundamental point of difference between promoters and opponents of
Buoridation.

¥ Endorsements donOt constitute scientibc lestpad,. of scientibc
enquiry, promoters of Buoridation use a long list of endorsements from
associations and agencies that parrot one another and rarely present
supporting data from the primary scientibc literature.

¥ Fluoridation is experimentation on humans witheut informed
consentWith so many unanswered questioadout RuoridationOs
safety, theras no questionthat the practiceis experimental. Tryas
they may, Ruoridation promoters canngét around the fact that
human experimentationwithout the individualOs consemtolates
humanrights treatiesand conventionghat most of the Buoridating
countries havsigned.

¥ Governments are trying to protect their credibfiastunately, because
U.S. government ofPcials and ofpcials in other Buoridating countries
have put so much of their credibilibyn the line in defense of Buorida-
tion, it is difpcult for them to speak honestly and openly about the issue
even if they wished to.

¥ The 2006 NRC review is a beginfihg.restoration of scientibc integ-
rity to the issue of RuorideOs toxicity begins with the 2006 review of
Buoride in drinking water by the National Research Council. The chair-
man of the review panel, Dr. John Doull, is quoted in a 2008 article in
Scientibc Americas follows:
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What the committee found is that weOve gone with the status quo
regarding Ruoride for many yearsNfor too long, reallyNand now
we need to take a fresh look . . . when we looked at the studies that
have been done, we found that many of these [health] questions
are unsettled and we have much less information than we should,
considering how long this [Buoridation] has been going on.

¥ There are better ways to bght tooth Akeamonstrated in Europe,
there are other ways of protecting teeth that do not force people to drink
Buoridated water.

Conclusion

We have endeavored to show that water RBuoridation has been propped
up with poor science and poor ethical judgment for ovey fpdiarsif we
succeedn identifying and pulling those two cards away, then perllaiss
houseof cards may Pnally falAs we have worked on this bookye have
become more and more convinced about the short- and long-term health
risks that RBuoridation poses and increasingly disturbedtabe willing-
nessof so many qualibed people g along with the practice becausk

the authorityof agencies and organizations that support it, rather toan
objective assessmaftthe information available. This blind acceptante
authorityis benebcial neither for science nor for the publicOsrirgsvern-
ment health policies.

So What Now?
Fluoridation is not going to disappear overnight. Change will require the
pressure of public opinion. Here are a few things that we hope will happen:

1. We hope that this book will encourage many more scientists, doctors,
dentists, health workers, environmentalists, and others to consider the issues
raised and reach an informed opinion. The current attempts to extend Ruori-
dation in the United States and elsewhere offer people an important oppor-
tunity to inBuence the course of events by talking to politicians and local and
national mediaWe hope, too, that they will sign the Professionals® Statement
to End Fluoridation. The number of signatories is already nearing three thou-
sand from all parts of the world at the time of this writing and includes many
distinguished physicians, dentists, scientists, politicians, and environmental-
ists. Their names can be viewed and signatures added dnline.
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2. Although we have not discussed alternative ways of reducing the incidence
of tooth decay, it will be obvious to the reader that more needs to be done,
particularly for poor and minority families who have the highest incidence.
Education, not RBuoridation, is the answéfe need education about better
diets and better dental habits. In low-income areas there is clearly a need for
free and accessible pediatric dental clinics. These might be combined with
advice and counseling centers for pregnant mothers and their children and
might also deal with the large and growing problem of obesity, as suggested
by the work of Tavares and ChomftZ.he potential savings from reducing

the incidence not only of tooth decay, but also of the various obesity-related
illnesses such as diabetes, would more than justify the cost of such clinics.

3. Readers can also play an important part in informing the media, which
have tended to be over-impressed by the apparent authority of the ofbcial line.
We need everyone with an open mind to examine this issue more carefully.
We need to enlist the involvement of teachers and students at universities,
colleges, and high schooWe also need those environmental organizations
that have so far stoooh the sidelines of the debate to get involved. This is
one environmental issue that is as easy to solve as turning off a tap, once we
have the political will.

4. Everyone who is persuaded by the facts we have presented can contribute
to informed political pressure at all levels. Those who have read this far will be
well equipped to do that and to play a signibpcant part in ending Ruoridation.

Stopping Ruoridation of the public water system may well be an uphill
battle, but letOs remember that great moments in history do not begin with
everyone shouting yes, but with a few having the courage to say no.
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APPENDIX 1

Fluoride and the Brain

Links to the references in the appendices and endnotes can be accessed at http:/Ruoridealert
.org/caseagainstf3uoride.refs.html.

Twenty-three human studies that report an association of lowered 1Q with Buoride exposure.

Y. Chen,F. Han, Z. Zhou, et al., OReseamthe Intellectual Development of Children in
High Fluoride Areas,Bluoride41, no. 2 (2008): 120024, (originally published in 1991 in
Chinese Journal of Control of Endemic Dideigsésvww.Ruorideresearch.org/412/ples/
FJ2008_v41_n2_p120-124.pdf.

X. Guo,R. Wang, C. Cheng, et alQAPreliminary Investigation of the 1Qs of 7D13 Year Old
Children from an Area with Coal Burning-Related Fluoride Poisonirgy@ride41, no. 2
(2008): 125D28 (originally published in 199 Limnese Journal of Endemidldgy://www.
Buorideresearch.org/412/Ples/FJ2008_v41 n2_pl125-128.pdf.

F. Hong, Y. Cao,D. Yang, and H. Wang, OReseaatthe Effects of Fluoriden Child
Intellectual Development Under Different Environmental Conditiorsl@ride41, no. 2
(2008): 156D60 (originally published in 200Limnese Primary Health Qahgtp://www
.Buorideresearch.org/412/ples/FJ2008_v41 n2_p156-160.pdf.

X. S.Li, J.L. Zhi, and R.O. Gao, OEffect of Fluoride Exposorelntelligence in Children,O
Fluoride28, no. 4 (1995): 189992, http://Buoridealert.org/scher/li-1995.pdf.

Y. Li, X. Jing,D. Chen, L. Lin, and Z. Wang, OEffects of Endemic Fluoride Poisominghe
Intellectual Development of Children in BaotolDoride41, no. 2 (2008): 161D64 (origi-
nally published in 2003 i€hinese Journal of Public Health Manage hgut/www
.Buorideresearch.org/412/ples/FJ2008_v41 n2_p161-164.pdf.

F. F. Lin, Aihaiti, H. X. Zhao, et al., OThe Relationship of a Low-lodine and High-Fluoride
Environment to Subclinical Cretinism in Xinjiang,0O Xinjiang Institute for Endemic
Disease Control and Research; Ofpce of Leading Group for Endemic Disease Control
of Hetian Prefectural Committee of the Communist Party of China; and County Health
and Epidemic Prevention Station, Yutian, Xinjiamgdine Depbciency Disorder Newsletter
(1991): 3, http://Buoridealert.org/scher/lin-1991.pdf; also see http://www.Buoridealert.org/
IDD.htm.

S.Liu, Y. Lu, Z. Sun, et al., ORepash the Intellectual Ability of Children Living in High-
Fluoride Water Areas Bluoride41, no. 2 (2008): 144D47 (originally published in 2000 in
Chinese Journal of Control of Endemic Didetgsésvww.Ruorideresearch.org/412/ples/
FJ2008_v41_n2_pl44-147.pdf.

Y. Lu, Z. R. Sun, L. N. Wu, et al., OEffect of High-Fluoride Waten Intelligence in
Children,(Fluoride33, no. 2 (2000): 74D78, http://www.Ruorideresearch.org/332/bles/
FJ2000_v33_n2_p74-78.pdf.

L. Qin, S.Huo, R. Chen, et al., OUsing the RavenOs Standard Progressive Matrices to
Determine the Effects of the Level of Fluoride in Drinking Watar the Intellectual
Ability of School-Age Children,Bluoride41, no. 2 (2008): 115019 (originally published in
1990 inChinese Journal of the Control of Endemic)Diggas@ww.3uorideresearch
.org/412/bles/FJ2008 v41 n2_p115-119.pdf.
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D. Ren, K. Li, andD. Liu, OAStudy of the Intellectual Ability of 8914 Year-Old Children in
High Fluoride, Low lodine Areas Eluoride41, no. 4 (2008): 319920 (originally published
in 1989 in Chinesdournal of Control of Endemic Digeatps//www.Ruorideresearch
.org/414/pbles/FJ2008_v41_n4_p319-320.pdf.

D. Rocha-Amador, M. E. Navarro, L. Carrizales, et al., ODecreased Intelligence in Children
and Exposure to Fluoride and Arsenic in Drinking Wat&@gadlernos de Sacede P@glica
suppl. 4 (2007): S579D87.

B. Seraj, M. Shahrabi, M. Falahzade, et al., OEffect of High Fluoride Concentration in
Drinking Water on ChildrenOs Intelligencdgrnal of Dental Medicib®, no. 2 (2007):
80D86. Note: English translation forwarded by lead author (B. Seraj, department of pediatric
dentistry, faculty of dentistry, Tehran University of Medical Sciences), http://Ruoridealert
.org/scher/seraj-2007.trans.pdf.

M. H. Trivedi, R. J.Verma, N.J.Chinoy, et al., OEffect of High Fluoride Waien Intelligence
of School Children in India,Bluoride40, no. 3 (2007): 178083, http://www.Ruoride
research.org/403/ples/FJ2007_v40_n3_pl178-183.pdf.

G. Wang,D. Yang,F. Jia, and H. WangDAStudy of the 1Q Levels of Four- to Seven-Year-Old
Children in High Fluoride Areas,Bluoride41, no. 4 (2008): 340D43 (originally published
in 1996 inEndemic Diseases Bullgdihina]), http://www.uorideresearch.org/414/bles/
FJ2008_v41_n4_p340-343.pdf.

S.Wang, H. Zhang,W. Fan, et al., OThe Effects of Endemic Fluoride Poisoning Caused by
Coal Burningon the Physical Development and Intelligence of ChildréiyOride41,
no. 4 (2008): 344b48 (originally published in 2003darnal of Applied Clinical Pediatrics
[China]), http://www.Buorideresearch.org/414/Ples/FJ2008_v41_n4_p344-348.pdf.

S.X. Wang, Z. H. Wang, X.T. Cheng, et al., OArsenic and Fluoride Exposure in Drinking
Water: ChildrenOs 1Q and Growth in Shanyin County, Shanxi Province, China,0
Environmental Health Perspectiigs no. 4 (2007): 643D47, http://www.ncbi.nlm.nih.gov/
pmc/articles/PMC1852689/.

Q. Xiang,Y. Liang, L. Chen, et al., OEffect of Fluoride in Drinking Water ChildrenOs
Intelligence,Bluoride36, no. 2 (2003): 84D94, http://www.Ruorideresearch.org/362/ples/
FJ2003_v36_n2_p84-94.pdf. Also see Q. Xiand,iang, M. Zhou, and H. Zang, OBlood
Lead of Children in Wamiao-Xinhuai Intelligence StudyO (lettel)pride36, no. 3 (2003):
198D99, http://www.RBuorideresearch.org/363/Ples/FJ2003_v36_n3_p198-199.pdf.

L. B. Zhao, G. H. Liang,D. N. Zhang, and XR. Wu, OEffect of High-Fluoride Water Supply
on ChildrenOs Intelligenc&oride29, no. 4 (1996): 190092, http://Ruoridealert.org/scher/
zhao-1996.pdf.

The following Pve Chinese 1.Q. studies have not yet been translated:

J.A. An, S.Z. Mei, A. P.Liu, etal.,OEffectof High Levelof Fluorideon ChildrenOs IntelligenceO
(articlein Chinese)Zhong Guo Di Fang Bing Fang Zhi Za Zhio. 2(1992):93D94.

Z. X. Fan, H. X. Dai, A. M. Bai, et al., OEffect of High Fluoride ExposoreChildrenOs
IntelligenceO (article in ChinesEyan Jing Yu Jian Kang Za ZH, no. 10 (2007): 802D3.
Y.L. Xu, C.S.Lu, and X. N. Zhang, OEffect of Fluorida ChildrenOs IntelligenceO (article in

Chinese)Di Fang Bing Tong Bé®(1994): 83D84.

L. M. Yao, Y. Deng,S.Y. Yang, et al., OComparison of ChildrenOs Health and Intelligence
Between the Fluorosis Area with Altering Water Source and Those without Altering Water
SourceO (article in Chines¥), Fang Yi Xue Wen Xian Xinino. 1 (1997): 42D43.

J.W. Zhang, H. Yao, and. Chen, OEffect of High Level of Fluoride and Arseniam
ChildrenOs IntelligenceO (article in Ching$®ng Guo Gong Gong Wei Sheng Xug7Bao
no. 2 (1998): 119.
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Animal and biochemical studies in chronological order
(This is a list of some of the studies that have been published.)

1941

S.0choa, OOCoupling® of Phosphorylation with Oxidation of Pyruvic Acid in Brain,0
Journal of Biological Chemi$8® (1941): 751D73, http://www.jbc.org/content/138/2/751
full.pdf+html.

1942

E. Racker and H. Kabat, OThe Metabolism of the Central Nervous System in Experimental
Poliomyelitis, The Journal of Experimental MedigBiano. 6 (1942): 579D85, http://www
.ncbi.nlm.nih.gov/pmc/articles/PMC2135281/.

1943
D. Nachmansohn and A. L. Machado, OThe Formation of Acetylcholine. A New Enzyme:
OCholine Acetylasel@®nal of Neurophysiol®g¥943): 397D403.

1966
G. Cimasoni, Olnhibition of Cholinesterases by Fluohit¥itro,OThe Biochemical Joui9@|
no. 1 (1966): 133b37, http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1264967/.

1971

J.P. Perkins and M. M. Moore, OAdenyl Cyclase of Rat Cerebral Cortex. Activation of Sodium
Fluoride and DetergentsThe Journal of Biological Chemtfy no. 1 (1971): 62D68,
http://www.jbc.org/content/246/1/62.long.

1973

R. A. Johnson and BWV. Sutherland, ODetergent-Dispersed Adenylate Cyclase from Rat
Brain. Effects of Fluoride, Cations, and Chelatof&h® Journal of Biological Chemst8y
no. 14 (1973): 5114D21, http://lwww.jbc.org/content/248/14/5114.long.

S.Katz and A. Tenenhouse, OThe Relation of Adenyl Cyclase to the Activity of Other ATP
Utilizing Enzymes and Phosphodiesterase in Preparations of Rat Brain; Mechanism of
Stimulation of Cyclic AMP Accumulation by NaFRitish Journal of Pharmacolgy
no. 3 (1973): 505D15, http://www.ncbi.nim.nih.gov/pmc/articles/PMC1776132/pdf/
brjpharm00545-0143.pdf.

1974

K. Czechowicz, A. Osada, arél Slesak, OHistochemical Studieghe Effect of Sodium
Fluorideon Metabolism in PurkinjeOs CellBgfia Histochemica et Cytochemica (KraRow)
no. 1 (1974): 37D44.

L. I. Popov,R. . Filatova, and AS. Shershever, OAspects of Nervous System Affections in
Occupational FluorosisO (article in Russi@igiena Truda | ProfessionalOnye Zabolevaniia,
no. 5 (1974): 25b27.

1975

S.L. Manocha, H. Warner, and Z. L. Olkowski, OCytochemical Response of Kidney, Liver and
Nervous System to Fluoride lons in Drinking Wate#i&ochemical Jouriaho. 4 (1975):
343D55.
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1977

C. O. BrostromM. A. BrostromandD. J.Wolff, OCalcium-Dependeidenylate Cyclase from
Rat Cerebral Cortex. Reversible ActivatipnSodium Fluoride,Dhe Journal of Biological
Chemistr52,n0.16 (1977):5677D85http://www.jbc.org/content/252/16/5677.long.

V. I. TokarQ an@®. N. Savchenko, OEffect of Inorganic Fluorine Compouwrdthe Functional
State of the Pituitary-Testis SystemO (article in Rus$taaplemy EOndokrinologii (M23K)
no. 4 (1977): 104D7.
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Fluoride and Bone
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.org/caseagainstf3uoride.refs.html.
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Studies reporting no association between water Buoride and hip fracture

Note that in four of these eight studies, an association was found between RBuoride and some
other form of fractureNe.g. wrist fracture. See notes and quotes below.
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Density and Hip Fracture IncidenceBOne22, no. 3 (1998): 273D78.
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