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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 fluoride—one of industry’s most widely dispersed and persistent effluents—is inadequately assessed and poorly understood. 

No doubt one of the main reasons why the toxicity of the continual exposure to comparatively low levels of fluoride is not better known is because of the generally favorable image that still surrounds the fluoridation of drinking water. Even though much contradictory evidence exists, dental and public officials persist in promoting and upholding the procedure because they evidently continue to believe “it is medically safe for all people. ”

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-verified medical evidence collected in this book. . . . 

The above words are from the description of a book, Fluoridation: The Great Dilemma, I coauthored in 1978. That text, and the personal context behind its writing, informs the historical significance of this current text by professors Paul Connett, James Beck, and Spedding Micklem (with important support from Peter Meiers on the historical details) and deserve a quick reflection. 

While working at the University of Kansas in Lawrence, KS, starting in the mid-1950s, I developed a low-thyroid condition that was not relieved by taking thyroid extracts. In 1964, I became aware of clinical reports of verified illness from fluoridated water by the distinguished Michigan allergist George L. Waldbott, MD (1898–1982), appearing mostly in specialized foreign journals. From these reports I learned that fluoride in drinking water at the recommended level of 1 part per million (or 1 mg of fluoride per liter of water) could cause a wide variety of reversible toxic effects, including excessive tiredness, aching joints, neuromuscular pains, and other symptoms often associated with hypothyroidism. Knowing that Lawrence had fluoridated water and that I was consuming four or five times the amount mentioned by Waldbott, I switched to distilled water and found that my low-thyroid symptoms quickly began to disappear. My wife, Patricia, who had been experiencing back pain for some years, also found her discomfort was completely relieved after she also changed to distilled water. 

With these experiences fresh in mind, I contacted Dr. Waldbott and arranged to visit him, and we soon became close friends. In 1966 he founded the International Society for Fluoride Research and, in 1968, inaugurated its journal, Fluoride Quarterly Reports (now simply Fluoride). Waldbott started the new journal because major U. S. medical journals, due to unqualified endorsement of fluoridation by the U. S. Public Health Service in 1950, had systematically declined to publish reports of adverse ill effects from fluoridated water. 

In 1957, Dr. Waldbott collaborated on a preliminary account of his research on fluoride in The American Fluoridation Experiment (Devin-Adair, 1957; revised 1961). Eight years later he published his monograph A Struggle With Titans—Forces Behind Fluoridation (Carlton Press, New York, 1965). However, he also wanted to write a more comprehensive book dealing with the ever-growing body of research on adverse health effects of fluoride. 

When he sent me drafts of this new book, my late colleague Professor H. Lewis McKinney (1935–2004), who taught the history of science at the University of Kansas, and I began editing the book that became, with McKinney and me as collaborating coauthors, Fluoridation: The Great Dilemma (Coronado Press, Lawrence, KS, 1978). This book probably helped set the stage for later books on fluoridation, including The Fluoride Deception by journalist Christopher Bryson (Seven Stories Press, NY, 2004) and now the present book, The Case Against Fluoride, by my good friend Paul Connett and his coauthors Drs. Beck and Micklem. 

In this new book, the authors have assembled their wide-ranging backgrounds in several scientific disciplines to explore the controversy of water fluoridation. Like Dr. Waldbott and others before them, they have followed the best science wherever it leads. Doing this has inevitably led them to conclude, as I have, that on ethical grounds water fluoridation never should have been started, and on scientific grounds it should be ended as soon as possible. Anyone reading this text with an open mind will reach the same conclusion. 

It is my hope that this book will enable good science to prevail over dogma on this issue. This is important not only to end a significant health threat to fluoridated populations but also because it is critical for a civil society to be informed by honest science. This change can occur only if enough people—especially new generations of scientists, doctors, and dentists—want it to happen. 

Albert W. Burgstahler, PhD 
Professor Emeritus of Chemistry 
The University of Kansas 
Editor, Fluoride 
www.fluorideresearch.org
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INTRODUCTION 

If you picked up a book that described a government plan to put a hazardous 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-fiction novel. But this is not Orwell, or Kafka, or even Hans Christian Anderson; it is a matter of historical fact. We are talking about water fluoridation. 

Yet fluoridation has the wholehearted support of the United States Department of Health and Human Services (DHHS) 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 use of fluoride in toothpaste or dental dressings and sealants; but we explain how fluoridation—the addition of fluoride to the public water supply—is 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: “The Ethical and General Arguments against Fluoridation, ” “The Evidence That Fluoridation Is Ineffective, ” “The Great Fluoridation Gamble, ” “The Evidence of Harm, ” “Margin of Safety and the Precautionary Principle, ” and “The Promoters and the Techniques of Promotion. ”

We do not presuppose any great scientific knowledge on the part of the reader. Numerous references to the primary scientific literature and other sources are provided, but attention to those is entirely optional: The text is intended to be intelligible and sufficiently comprehensive on its own. 

Politics versus Science 

From its inception, fluoridation has been more about politics than about science. That is not unusual. Politics and science have to rub shoulders in many contexts; the contact can be abrasive, and the result is rarely beneficial to the conduct and quality of science. Two consequences of this are (1) that the amount and type of science that is done can be largely determined by political influences; and (2) that the relatively rational discourse that usually accompanies scientific disagreements, at least in public, may be replaced by outright hostility even to the point of personal abuse and discrimination. In the case of fluoridation, political influence has ensured that remarkably little scientific work has been done on the issue, and it has generated a high degree of animosity between promoters and opponents. Not for nothing was a recent book titled The Fluoride Wars. 1 The sections “A Little History” and “Endorsements versus Science” below hint at the extent to which science has been sidelined and emasculated. Later in the book, we shall also see many examples of how science has been manipulated and misrepresented to serve an essentially political end. 

The Issue Examined 

Water fluoridation is the deliberate addition of a fluoride compound to the public water supply for the purpose of reducing tooth decay. It can come as a shock to find that the chemicals used to fluoridate the water are not pharmaceutical grade, like those used in fluoridated toothpaste and other dental products, but are mainly hazardous waste products of the phosphate fertilizer industry (chapter 3). An even greater shock is to find that while many agencies promote the practice of water fluoridation in the United States, no federal agency accepts responsibility for it (see chapter 4). 

Currently, over 180 million Americans and about another 200 million people worldwide are drinking artificially fluoridated water. In the United States and several other fluoridating countries, the so-called optimal concentration of fluoride is 1 milligram per liter, or 1 part per million (ppm; it actually ranges from 0. 7 to 1. 2 ppm, depending on average ambient 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 fluoride’s known toxicity; it is 25–250 times more than the range of concentrations of fluoride found in mother’s milk (chapter 12). This means that a bottle-fed baby in a fluoridated community is getting up to 250 times more fluoride than a breast-fed baby (chapters 1 and 12). Meanwhile, according to the U. S. Centers for Disease Control and Prevention (CDC), 2 32 percent of children in the U. S. have a condition called dental fluorosis, a mottling or discoloration of the tooth enamel caused by excessive exposure to fluoride before the secondary teeth have erupted (see chapter 11). 

One of the surprises for independent reviewers of this issue is that the scientific evidence that fluoridation works to reduce tooth decay is actually very weak (see chapters 6–8). According to World Health Organization statistics, 3 rates of tooth decay in twelve-year-olds have been coming down as fast in non-fluoridated countries as in fluoridated ones (chapters 5 and 6). Meanwhile, the scientific evidence indicating that fluoridation may be causing harm gets stronger with each passing year (see chapter 10–19). 

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 Public Health Service (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 scientific information to judge the efficacy and safety of the practice. We dub this abandonment of the normal procedures for determining the safety and efficacy of a medical practice “The Great Fluoridation Gamble” (see chapters 9 and 10). 

Endorsements versus Science 

Since 1950, endorsements have been routinely used to promote fluoridation. Citizens have been lured into accepting water fluoridation on the basis of “authority, ” not on the basis of any substantial scientific evidence of effectiveness or safety. Because that authority includes the PHS (now the DHHS), as well as professional 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 scientific point of view, such a superficial 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 fluoridation for over fifty years. We examine the techniques used in the promotion of water fluoridation in more detail in chapter 23. 

Another aspect of the inadequate scientific approach to fluoridation is how poorly potential health effects have been investigated and fluoride exposure monitored. Even the most basic studies have not been attempted (see chapter 22). 

From time to time the governments of fluoridating countries have set up panels to review the safety and effectiveness of fluoridation, 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 chapter 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 Science),  4 which we discuss below (see the section “The NRC Review” and chapter 14). 

Why This Book Is Necessary Now 

Some may wonder why we have written this book now. It may appear that fluoridation is a peripheral issue compared with the major economic, environmental, 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 scientific reality is likely to shift the prevailing attitude. 

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

Finally, the recent publication of the NRC review—the first scientific review relevant to fluoridation that is both comprehensive and impartial—was a landmark. 5 Promoters of fluoridation have argued on specious grounds that the review is not, in fact, relevant to fluoridation. We intend to set the record straight on 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 Office of Drinking Water of the United States Environmental Protection Agency (EPA) to consider whether the EPA’s safe drinking water level for fluoride, currently 4 ppm, needed to be changed. The NRC review contained 507 pages and approximately 1, 100 citations to the primary literature. 6 For most scientific opponents of fluoridation, this review looked like the final 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 specialist at the EPA, it was. 7 However, the agencies that continue to promote this program (e. g. , the CDC and the ADA) are extremely influential, and with the help of a largely acquiescent media, they have managed to convince many decision makers—erroneously—that the NRC report can be ignored in discussions about fluoridation. Even the supposedly unbiased book The Fluoride Wars seems to have bought into this view. It scarcely mentions the review, which (along with other aspects of the book) throws the authors’ claim of impartiality into serious doubt. 

The NRC panel concluded that the current EPA safe drinking water standard of 4 ppm was not protective of health and recommended that the EPA Office of Drinking Water perform a health risk assessment to determine a new MCLG (maximum contaminant level goal) for fluoride. 8 As of July 2010 (over four years after the NRC review was published), that had not been done. 

In this book we review many of the findings of the NRC report (see chapters 15–19), along with those of some more recent scientific studies, so that these important health issues, and their vital relevance to the practice of water fluoridation, 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 fluoridation: People with impaired kidney function accumulate more fluoride in their bones and are more vulnerable to its toxic effects on 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 complaints—from arthritic symptoms to tiredness not relieved by sleep to gastrointestinal problems—that could be reversed if the fluoride was removed (chapter 13). 

Note the word “may. ” We do not claim that all these harms have been conclusively proven. What we can say, however, is that much existing information points clearly to a variety of serious risks inherent in the fluoridation program. We argue that these risks are far too high when we are considering the mass medication of millions of people, the more so since the benefits are now seen to be so small and achievable by other means in dozens of non-fluoridating countries. 

Reliance on the ADA and the CDC 

The vast majority of rank-and-file proponents of water fluoridation have received little encouragement to read the scientific literature concerning either fluoride’s toxicity or the efficacy of fluoridation. They, as well as the media, rely on pro-fluoridation pronouncements from the ADA and the CDC. For example, nearly every day someone, somewhere is quoting the CDC’s claim that “fluoridation is one of the top ten public health achievements of the 20th century, ”9, 10 without realizing that that agency is fundamentally biased on the issue. In essence, on the issue of fluoridation, the CDC’s Oral Health Division behaves like an adjunct of the ADA. Indeed, the two bodies often work together on their fluoridation promotional activities—at taxpayers’ expense (see chapter 4). 

Bias 

In the following pages, we concentrate on arguments against fluoridation, basing them clearly on the existing scientific 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 counterbalance to the contrary bias and obfuscation seen in the many pro-fluoridation statements that have appeared. 

The Promoters’ Motivations 

Because the pro-fluoridation case is so unsatisfactory scientifically, we have been forced to address some of the possible motivations behind the continued push to fluoridate the water of more towns and states in the United States and other fluoridated countries (see chapter 26). We 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 fluoridation 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 fluoridation?

Risk 

What is important to remember is that we are talking about mass 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 worldwide, that risk of 1 in 10, 000 translates into 40, 000 cases of harm from one cause. The risks for some harms due to fluoridation are probably much higher. For example, 1 in 100 may be hypersensitive to fluoride (see chapter 13). 

So proponents and opponents carry different burdens of proof. Proponents need to have conclusive proof of substantial benefit and very strong evidence for an extraordinarily low risk of harm (they have neither). For opponents, on the other hand, it should suffice to show that there is an identifiable risk of serious harm; conclusive evidence is not necessary. Even small risks are indefensible when deliberately imposed on a large population. This may seem like common sense, but it seems to elude proponents of fluoridation, 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 fluoridation dispute and comes up again and again. It is the touchstone. Proponents say that unless there is direct and conclusive evidence that fluoridation, as opposed to fluoride, harms anyone, then it is all right to carry on fluoridating. They are zealous in trying to dismiss any relevant evidence as having methodological flaws and claiming that it is “junk science”11 or doesn’t meet “normal scientific standards. ”12 Opponents say that this demand for absolute scientific proof violates the precautionary principle, and the violation is extreme. 

Even proponents of fluoridation do not deny that high levels of fluoride cause harm. In fact, millions of people living in areas of India and China with moderate to high levels of fluoride levels in their drinking water have suffered serious health consequences. Therefore, the onus is on the proponents to demonstrate that there is an adequate margin of safety between the doses that cause harm and the huge range of doses that may be experienced by those drinking uncontrolled amounts of fluoridated water and at the same time receiving unknown amounts of fluoride from other sources. Moreover, such a margin of safety should be large enough to protect everyone in society, not just the average person. Those who need protecting include the very young, the very old, those with poor nutrition, those in poor health, and those with impaired kidney function. Proponents have not demonstrated this. Worse, they seldom even address this key issue. We examine this further in chapter 20. 

No Debate?

For many years proponents have tried to insulate themselves from discussion and from the obligation to investigate by claiming that “there is no debate” on fluoridation. 13 They argue that the evidence for fluoridation’s benefits and lack of harm is so clear that it is not worth bothering with a handful of “ill-informed” 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 scientific manner. 

As Thomas Huxley said, “Many a beautiful theory was killed by an ugly fact. ” As far as fluoridation is concerned, there are many ugly facts; they are revealed in the pages of this book. 
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• PART ONE • 

Ethical and General 
Arguments against 
Fluoridation 

In chapter 1, we examine aspects of fluoridation that make it a very poor medical practice. This discussion includes the “alpha and omega” argument against fluoridation—namely, that government does not have the right to force individuals to take a medication against their wishes. We show that this idea, which many citizens believe intuitively, is actually sanctified in a European convention and in modern medical ethics. 

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

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

In chapter 4, we examine just who is in charge of the American fluoridation program. We ask who ultimately has responsibility if harm is demonstrated. The answer to this question will probably shock the reader as much as it did us. 

In chapter 5, we examine the experimental nature of the fluoridation program. Even after sixty years of the program there have been no rigorous studies demonstrating it’s effectiveness, and many unanswered questions remain over health risks. Most countries do not fluoridate their water, yet their children’s teeth are no worse than the teeth of children in fluoridated countries. 





• 1 •

Poor Medical Practice 

At a public meeting held on October 17, 2009, in Yellow Springs, Ohio, a community that was considering halting its fluoridation program, Paul Connett gave a twenty-minute presentation on the scientific arguments against the practice. After a county health commissioner and local dentist responded, a woman in the audience said, “Whether this practice is safe or not, or beneficial or not, I want freedom of choice. It is my right to choose what substances I put into my body, not some governmental agency’s. ”

This woman echoed what many opponents of fluoridation have believed and articulated for over sixty years: Government has no right to force anyone to take a medicine. Thus, while in the effort to end this practice worldwide it is helpful to provide scientific evidence that the program is neither effective nor safe, this commonsense position remains the crux of the argument against fluoridation. 

The Need for Informed Consent 

Every doctor knows, or should know, that he or she cannot force an individual to take medicine without that patient’s informed consent. Doctors must tell their patients the benefits of any medicine prescribed and warn of any possible side effects. After they have done this, it is the patient—and only the patient— who should make the final 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 patient’s authorization or agreement to undergo a specific 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 patient’s diagnosis, if known; 

• the nature and purpose of a proposed treatment or procedure;

• the risks and benefits of a proposed treatment or procedure; 

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

• the risks and benefits of the alternative treatment or procedure; and 

• the risks and benefits of not receiving or undergoing a treatment or procedure. 

In turn, your patient should have an opportunity to ask questions to elicit a better understanding of the treatment or procedure, 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 obligation and a legal requirement spelled out in statutes and case law in all fifty states of the United States. 1 

By violating the individual patient’s right to informed consent, fluoridation allows decision makers, without medical qualifications, to do to the whole community what an individual doctor is not allowed to do to his or her individual 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 benefit that might reduce pain and help them lead healthier lives, especially children from low-income families. 

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

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

In the United States, dental decay is concentrated in poor and minority families. Fifty-five years after fluoridation began, the U. S. surgeon general stated in his 2000 report, Oral Health in America: “There are profound and consequential disparities in the oral health of our citizens. Indeed, what amounts to a ‘silent epidemic’ of dental and oral diseases is affecting some population groups. Those who suffer the worst oral health are found among 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 problems. ”2 

The motivation for targeting poor children for extra help is highly laudable, but adding fluoride to the drinking water to do so is misguided. In fact, it makes an inequitable situation even worse. This is because in Western countries the children most likely to suffer from poor nutrition come from low-income families, and we will see in chapter 13 that people with inadequate diets are those most vulnerable to fluoride’s toxic effects. In our view, children from low-income families are the very last children who should be exposed to ingested fluoride. 

Counterargument 2: No One Is “Forced” to Drink the Water 

Proponents of fluoridation further counter the notion that fluoridation in the public water system violates the individual’s right to informed consent to medication by arguing that fluoridated 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 11, 13–19). 

Moreover, even for families with the means to buy bottled water for drinking and cooking, or equipment to remove the fluoride at the tap, it is very difficult to avoid fluoride once it has been put in the community’s water supply. It will be in every glass of water and cup of coffee or tea consumed in town—at work and in friends’ 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 “mass medication” by insisting that fluoride is not a medicine or drug, but a nutrient. We examine the evidence for their claims. 

Is Fluoride an Essential Nutrient?

There is little or no evidence that fluoride is an essential nutrient. To demonstrate that a substance is an essential nutrient one has to demonstrate that some disease results from depriving an animal or a human of this substance. This has never been done for fluoride (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 journal Fluoride and several other scientists, in response to their complaint to the National Academy about the Institute of Medicine’s inclusion of fluoride in the list of nutrients in its report Dietary Reference Intakes for Calcium, Phosphorus, Magnesium, Vitamin D, and Fluoride, 3 the following quote appeared:

First, let us reassure you with regard to one concern. Nowhere in the report is it stated that fluoride is an essential nutrient. If any speaker or panel member at the September 23rd workshop referred to fluoride as such, they misspoke. As was stated in Recommended Dietary Allowances 10th Edition, which we published in 1989: “These contradictory results do not justify a classification of fluoride as an essential element, according to accepted standards. Nonetheless, because of its valuable effects on dental health, fluoride is a beneficial element for humans. ”4 

What Alberts and Shine do not discuss here is whether the supposed benefits of this “beneficial element” are obtained from some internal biological process or via some nonbiological interaction of the fluoride with the surface of the tooth enamel. This is a crucial difference when considering water fluoridation, since the former would necessitate swallowing fluoride and the latter would not (see chapter 2). 

While there is no solid scientific evidence supporting the notion that fluoride is a nutrient, strenuous attempts have been made by a number of proponents throughout the history of fluoridation 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, chairman of the Subcommittee on Energy and the Environment, of the Committee on Science, the U. S. Food and Drug Administration (FDA) stated, “Fluoride, when used in the diagnosis, cure, mitigation, treatment, or prevention of disease in man or animal, is a drug that is subject to Food and Drug Administration regulation. ”5 The National Association of Pharmacy Regulatory Authorities in Canada lists “sodium fluoride” and “fluoride and its salts” as drugs. 6 

According to Cheng et al. in an article appearing in the British Medical Journal, “The legal definition of a medicinal product in the European Union (Codified Pharmaceutical Directive 2004/27/EC, Article 1. 2) is any substance or combination of substances ‘presented as having properties for treating or preventing disease in human beings. ’”7 

Both the Centers for Disease Control and Prevention (CDC)8 and the American Dental Association (ADA), 9 the main proponents of fluoridation in the United States, describe dental caries (tooth decay) as a “chronic infectious disease” and recommend fluoride to prevent the disease. 

If fluoride is a drug or medicinal product, fluoridation is medication delivered on a massive scale. 

An Unapproved Drug 

In a June 3, 1993, letter to FDA commissioner Dr. David Kessler, former New Jersey assemblyman John V. Kelly wrote, “The Food and Drug Administration Office of Prescription Drug Compliance has confirmed, to my surprise, that there are no studies to demonstrate either the safety or effectiveness of these drugs [fluorides], which FDA classified as unapproved new drugs. ”10 

It goes without saying that it would be highly questionable to deliver any drug via the public water system—let alone fluoride, which the FDA calls an unapproved drug. The designation “unapproved drug” 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 fluoride pills and/or rinses to students in U. S. schools located in non-fluoridated areas. 

Other Arguments 

Violating the modern medical ethic of informed consent is not the only feature of fluoridation 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 fluoridation, 11 explained why he thought fluoridation was a bad idea: “What 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 that’s meant to do change in their bodies, with the advice: ‘Take as much, or as little, as you like, but take it for a lifetime because it may help someone’s teeth’?”12 

Independent observers have been saying similar things since the inception of fluoridation, but these arguments have fallen largely on deaf ears. This is not because the reasoning lacks merit, but because those who promote fluoridation have the power to ignore both common sense and scientific argument. We examine the strategies and tactics used in the promotion of fluoridation 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 fluoridation, one of its attractions is that it delivers fluoride to everyone indiscriminately. But for opponents this is one of its greatest weaknesses. When fluoride is added to the water supply, it goes to everyone, including those most vulnerable to fluoride’s 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 deficiency (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 fluoride to everyone, from the infant to those who consume copious amounts of water (such as diabetics), goes against all principles of science because individuals respond very differently to one and the same dose and there are huge variations in the consumption of this drug. 13 

Concentration versus Dose (from water and other sources) 

Proponents of fluoridation stress how well engineers can control and monitor the concentration of the fluoridating agent added to the water supply. However, controlling concentration, measured in the case of fluoride in milliCAF grams per liter (mg/liter), is not the same as controlling dose, which is measured in milligrams consumed per day (mg/day). 

If someone drinks 1 liter of water containing fluoride at 1 mg/liter (i. e. , 1 ppm, which is the concentration at which it is administered), they will ingest 1 mg of fluoride. If they drink 2 liters, they will receive 2 mg of fluoride, 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 fluoride, 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 fluoride from sources other than the water supply, and this amount varies from individual to individual. Thus, 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 consumer. We discuss the difference between dose and dosage below. 

Dose versus Dosage 

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 fluoride 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 fluoride as an adult who drinks 1 liter of fluoridated water. According to the U. S. Environmental Protection Agency in a 2008 article on why children may be especially sensitive to pesticides, “In relation to their body weight, infants and children eat and drink more than adults. ”14 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 EPA’s 1986 calculation of a safe drinking water standard, a safe daily dose of fluoride for a 70-kg (154-lb) adult is supposed to be 8 mg per day. 15 In chapter 20, we challenge the faulty reasoning that led to this high figure. But in the meantime, if we adjust this figure 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-lb) infant (i. e. , a ten times lower dose because the baby’s body weight is ten times lower). Even that dose may be too high for a baby, however, because a baby’s developing tissues, particularly the brain, are much more vulnerable to toxic agents than an adult’s. An infant is not simply a miniature adult. 

Dose divided by a person’s body weight is called dosage and is measured in milligrams per kilogram of body weight per day (mg/kg/day). The safe dose for an adult divided by an adult’s body weight (assumed to be 70 kg) is called the reference dose, or RfD. Strictly speaking, we should call this a reference dosage, but people seldom do. Note the different units here. If we are talking about dose, we are speaking about mg/day, but if we are talking about a reference dose, or dosage, we are speaking about mg/kg/day. This is a big difference. 

Now let’s 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 EPA’s RfD for fluoride listed in IRIS is 0. 06 mg/kg/day. 16 

It is worrying to see that this IRIS RfD is easily exceeded by a baby consuming formula made with fluoridated water. For example, a 10-kg infant drinking each day 1 liter of water containing fluoride at 1 ppm will get a dosage of 0. 10 mg/kg/day (1 mg/day divided by 10 kg). That is almost twice the IRIS RfD. 

It was after the 2006 U. S. National Research Council report17 made it clear that bottle-fed babies were exceeding the IRIS RfD that the ADA finally recommended to its membership, in November 2006, that they advise their patients not to use fluoridated water to make baby formula. 18 The CDC followed suit, 19 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 fluoridation gloss over the insufficient margin of safety to protect all citizens, especially the most sensitive, from the known adverse health effects of fluoride (see chapters 13 and 20). 

Warnings, Help, and Compensation 

One thing that is generally accepted about water fluoridation is that where it is implemented, the rates of dental fluorosis (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 fluoridated tap water. Nor is any financial help being provided to those families whose children are so affected. It can cost up to $1, 000 to treat a fluorosed tooth with veneers—more when the veneers have to be replaced in subsequent years. 

According to the CDC, 32 percent of American children are affected by dental fluorosis. 20 While most of those children have the very mild condition, those with the mild, moderate, or severe condition 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 growing on this issue; for example, see the transcript of a TV news clip from CBS in Atlanta, Georgia, broadcast in March 2010, at http://www.cbsatlanta.com/health/22776266/detail.html. 21 

Mandatory Fluoridation 

The imposition of fluoridation on individuals without their informed consent becomes even more egregious when legislation is introduced to mandate the practice for whole states, provinces, or countries. While we do not consider that a local referendum is ethically satisfactory, since the medicine we take should not be determined by our neighbors, such a process may allow discussion, deliberation, and the opportunity for people to express their concerns—at least at the local level. When the practice of adding fluoride to the public water system becomes mandatory at the state, provincial, or even national level, the vast majority of the population has little idea of what is going on, either during the passage of the legislation or subsequently, when the measure is enforced. Informed citizens are usually dispersed in large jurisdictions and have few resources to match the lobbying power of either the national dental associations or governmental health bodies hell-bent on introducing this measure. Those who hold the ethical requirement of informed consent to be the final argument on this matter will continue to battle at the national and international levels to insist on this principle being recognized. But in practice, in today’s world, local democracy—when it is allowed to operate—probably offers citizens a greater chance of protecting themselves against forced fluoridation. 

A number of legislatures have introduced mandatory fluoridation legislation 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, Illinois, 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 of Ireland. As we write, efforts to introduce mandatory fluoridation are under way in the U. S. states of New Jersey, Oregon, and Pennsylvania Mandatory fluoridation measures violate the principle of the crucial role of community participation in health measures outlined in the Ottawa Charter for Health Promotion. 22 

Mandatory fluoridation also violates the Council of Europe’s Convention on Human Rights and Biomedicine, whose article 5 states, “An intervention in the health field 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 on its consequences and risks. The person concerned may freely withdraw at any time. ”23 

No local, state, or federal government—no matter how well intentioned— 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 

Fluoridation—the deliberate addition of fluoride to the public water supply— 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 fluoridation 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 fluorosis of the permanent teeth, which can be disfiguring and require expensive cosmetic treatment in a minority of cases. The notion that fluoridation is equitable is misplaced for two reasons: Children from low-income families are more likely to have poor nutrition, making them more vulnerable to fluoride’s toxic effects; and low-income families are least able to afford avoidance measures. 
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An Inappropriate and Inefficient Practice 

Inappropriate Practice 

When water fluoridation first began, in the 1940s, dental researchers believed that fluoride’s main benefit came from ingesting it during the early years of life. They thought that fluoride worked systemically—specifically, that it built up in the enamel inside the growing tooth cells before the teeth erupted. They believed that early absorption of fluoride 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 fluoridation promoters changed their position on fluoride’s mechanism of action. 

In 1999, the U. S. Centers for Disease Control and Prevention finally conceded what many dental researchers had been reporting over the previous two decades: Fluoride’s predominant mechanism of action was topical, not systemic. 1 In other words, if fluoride works at all, it does so via direct exposure to the outside of the tooth and not from inside the body. 2–12 Here is the quote from the CDC report:

Fluoride’s caries-preventive properties initially were attributed to changes in enamel during tooth development because of the association between fluoride and cosmetic changes in enamel and a belief that fluoride incorporated into enamel during tooth development would result in a more acid-resistant mineral. However, laboratory and epidemiologic research suggests that fluoride prevents dental caries predominantly after eruption of the tooth into the mouth, and its actions primarily are topical for both adults and children. 13 

The acceptance by the CDC that fluoride works mainly in a topical fashion undermines the argument for swallowing fluoride and greatly strengthens the argument against mandatory fluoridation, especially if there is a hint of any health problems involved in the latter (and there are many hints in chapters 11–19). Since fluoride works largely on the outside of the teeth, and fluoridated toothpaste is universally available, there is simply not a strong enough reason to force people (often against their will) to drink fluoride because it is in their water supply. This position was clearly stated by Dr. Douglas Carnall, associate editor of the British Medical Journal, shortly after the publication of the York Review in October 2000. 14 He wrote, “Professionals who propose compulsory preventive measures for a whole population have a different weight of responsibility on their shoulders than those who respond to the requests of individuals for help. Previously neutral on the issue, I am now persuaded by the arguments that those who wish to take fluoride (like me) had better get it from toothpaste rather than the water supply. ”15 

The point was recently echoed by Nobel laureate Dr. Arvid Carlsson. In a videotaped interview with Michael Connett in 2005, Carlsson stated, “In pharmacology, if the effect is local [topical], it’s awkward to use it in any other way than as a local treatment. I mean this is obvious. You have the teeth there, they’re available for you, why drink the stuff?”16 

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

Inefficient Practice 

Even if it could be demonstrated that ingesting fluoride produced more benefits than risks, using the public water supply to deliver the medicine is an extremely inefficient and clumsy method of distribution. Most of the medicine (over 99. 5 percent) is thus used for washing the dishes, flushing the toilet, and watering the garden. Very, very little goes anywhere near the target, the teeth; the rest merely adds to environmental pollution. This process is very wasteful except for the phosphate fertilizer industry, which is probably happy to get rid of waste chemicals in this way. Without a purchaser manufacturers would have to arrange for costly disposal of this hazardous waste (see chapter 3). 

In his PhD thesis, the late Dr. John Colquhoun outlined the argument that education had been more important than fluoridation in fighting tooth decay in children in New Zealand. 17 The same message was reiterated by a dentist in a recent editorial published in a California newspaper. He wrote, “Poverty and ignorance are the culprits responsible for rampant dental decay, not the lack of fluoride in the water. That’s where our efforts should be directed, not toward mass medicating the entire population in order to serve a few. Education, education, and more education on oral hygiene, diet, and habits, along with easier access to preventive care, are the ultimate solutions. ”18 

The writer is talking about educating not just children and parents but also dentists when he argues, “Dentists have been denied the education necessary to make a truly informed opinion regarding fluoride and community water fluoridation. They simply do not know the truth. Altruistic in aim, misguided in direction, led by many of our nation’s finest servants, the dental profession has been ambling down the wrong path. It is time to correct our direction from mass medication to mass education. ”19 

The miscalculation of opting for fluoridation over education has produced another horrible dividend. Many parents have taken their eyes off the important goal of limiting the sugar content of their children’s meals, as well as the junk-food snacks and endless gallons of sweetened soft drinks consumed between meals. As a result, we are seeing a huge increase in obesity in children. Besides the health effects of obesity, it threatens to overwhelm the health care system with the massive costs of treating diabetes and other complications. According to a 2009 CNN report, the cost for treating diabetes is currently about $113 billion a year in the United States. In 2034, it is projected to be $336 billion. 20 

The money that is currently misspent on fluoridating chemicals, fluoridating equipment, and the whole apparatus of fluoridation promotion would be better devoted to a joint educational effort to fight obesity and tooth decay. 

Summary 

For many years, fluoride was believed to act systemically to prevent caries— tooth decay—by being incorporated into the enamel of the developing teeth. However, it is now known to act topically—that is, at the surface of the tooth. Thus, the main reason for ingesting fluoride has disappeared, but the increased risk of dental fluorosis and other possible health risks associated with the accumulation of fluoride remain. Even if fluoride worked via ingestion, using the water supply to deliver the drug would be highly inefficient since over 99. 5 percent of the public water supply is not ingested, and most of the fluoride ends up in the environment. Education, not fluoridation, is what is needed to fight 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 fluoridate 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 fluoride (HF) and silicon tetrafluoride (SiF4). For many years these gases had damaged vegetation in the vicinity of phosphate plants, as well as crippling cattle on local farms. Fortunately, a spray of water is able to capture the gases and convert them to a solution of hexafluorosilicic acid (H2SiF6). 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 fluoridating agent in over 90 percent of the water supplies fluoridated in the United States. Sodium fluoride is used as a fluoridating agent in less than 10 percent of the water fluoridated. 

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 because fluorine [actually silicon tetrafluoride and hydrogen fluoride] from the phosphate industry had begun to harm citrus trees and there were cases of fluorosis in cattle. Since that time phosphate companies have improved the techniques they use to remove contaminants before they are released into the air— such as scrubbing the stacks that processing plants use to release steam. Today fluoride emissions are not considered to be a problem. It is scrubbed from the stack and is either recovered to make fluorosilicic acid, which can be sold for uses such as water fluoridation, or is sent to the cooling ponds where losses to the air are within regulatory limits. 1 [emphasis added] 

In 1975, there came perhaps one of the biggest regulatory changes for the phosphate industry: The U. S. Environmental Protection Agency required mandatory reclamation of the industry’s waste products. For example, Florida’s 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 radon—an odorless, colorless gas that is known to cause lung cancer. Indeed, the same rock that is mined for phosphate is also mined for uranium. 

Just how much of this radioactive material ends up in the bulk liquids used in fluoridation 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 rely on 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 “Other Contaminants in the Hexafluorosilic Acid Solution” below). 

“An Ideal Solution”

For some regulatory officials, the use of the scrubbing liquor from phosphate plants for water fluoridation is considered a positive development. In 1983, Rebecca Hanmer, the deputy assistant administrator for water at the EPA, described the practice as “an ideal solution to a long standing problem. By recovering by-product fluosilicic acid from fertilizer manufacturing, water and air pollution are minimized, and water authorities have a low-cost source of fluoride available to them. ”2 

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 Hanmer’s views as “linguistic de-toxification. ”3 

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 hexafluorosilicic acid waste product is purchased by someone, it becomes a “product” 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 access to a “low-cost” source of fluoride. Indeed, the alternative of using pharmaceutical-grade fluoride compounds in community
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