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In the 1930s, scientists learned that small amounts of fluoride naturally occurring in water could 

protect teeth from decay, and the idea of artificially adding fluoride to public water supplies to achieve 

the same effect arose. In the 1940s and early 1950s, a number of studies were completed to deter-

mine whether fluoride could have harmful effects. The research suggested that the possibility of harm 

was small. In the early 1950s, Canadian and US medical, dental, and public health bodies all endorsed 

water fluoridation. I argue in this article that some early concerns about the toxicity of fluoride were 

put aside as evidence regarding the effectiveness and safety of water fluoridation mounted and as 

the opposition was taken over by people with little standing in the scientific, medical, and dental com-

munities. The sense of optimism that infused postwar science and the desire of dentists to have a 

magic bullet that could wipe out tooth decay also affected the scientific debate. (Am J Public Health. 

2015;105:1559–1569. doi:10.2105/AJPH.2015.302660.)

medicine against their will. Much 
of the opposition focused on the 
possible health risks.1 As commu-
nities across the United States 
and Canada debated whether to 
add fluoride to their water supply 
in the 1950s and 1960s, fluoride 
proponents claimed that there 
was no legitimate scientific oppo-
sition to fluoride, but in fact, in 
the late 1940s and early 1950s 
there was a significant debate 
over the merits of fluoridation 
within the scientific, medical, and 
dental communities.2 By the late 
1950s, this opposition had all but 
disappeared, leaving behind a 

small number of doctors, den-
tists, and scientists who contin-
ued their campaign primarily in 
the public domain. Fluoride pro-
ponents dismissed them as 
cranks and quacks, although 
their views had a significant 
impact on antifluoridation refer-
endums in communities across 
the United States and Canada.3 
In this article, I explore why 
opposition to water fluoridation 
was quickly relegated to the 
fringes, at least within the scien-
tific, medical, and dental commu-
nities.4 First, evidence regarding 
the safety and effectiveness of 
water fluoridation mounted 
quickly, although there were still 
some significant gaps in knowl-
edge. Second, dentists were eager 
to have a magic bullet that would 
enhance their professional pres-
tige, so they promoted it heavily. 
Finally, the enormous optimism 
and sense of possibility that 
informed postwar US science 
and public health made the sci-
entists and doctors working on 
fluoridation quick to reject the 

IN THE MOVIE DR. STRANGELOVE, 
General Ripper claimed that 
water fluoridation was destroying 
“our precious bodily fluids”—
a reference to the claim that 
water fluoridation was a conspir-
acy designed to weaken US 
willpower and make the country 
susceptible to a Communist take-
over. Although there were occa-
sional references to a Communist 
conspiracy in the antifluoridation 
movement in the United States 
and Canada, this was not a com-
mon feature of the debate. More 
commonly, opponents believed 
that they should not have to take 
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possibility of potential side 
effects. By the early 1950s, long 
before the early trials had been 
completed, most dentists, doctors, 
and biochemists agreed that 
water fluoridation would save 
children’s teeth without harming 
anyone else. Most of those who 
had spoken out against fluorida-
tion in the late 1940s and early 
1950s either changed their 
minds in light of the growing 
evidence in favor of fluoridation 
or quietly turned their attention 
to other topics.

What makes this story so inter-
esting is that the benefits of fluo-
ridation do not seem to be as 
great as was initially touted by 
proponents. Today, controlled 
studies show that fluoridation 
reduces cavities by approximately 
15% to 35%, far less than the 
two thirds reductions claimed by 
researchers and public health 
promoters in the 1950s and 
1960s.5 There are several rea-
sons for this. First, cavity rates 
have plummeted in both fluori-
dated and unfluoridated commu-
nities. It is unclear exactly why 
children get fewer cavities than 
they did 60 years ago. Fluori-
dated toothpastes and better den-
tal care undoubtedly play a role.6 
(Early fluoride researchers 
believed that the effects were sys-
temic, whereas today most 
researchers believe that the 
effects are predominantly topical, 
making fluoridated toothpaste a 
more effective intervention than 
researchers thought it would be 
in the 1950s and 1960s.7) Some 
have argued that the extensive 
use of antibiotics in childhood 
has reduced tooth decay, that 
high-fructose corn syrup is less 
cariogenic than sucrose, or that 
better living conditions have 
improved dental health.8 Even if 
communities are not fluoridated, 
fluoridation might play a role in 

the decrease in tooth decay as 
those of us living in countries 
with widespread fluoridation con-
sume fluoridated products 
through packaged beverages 
regardless of whether we live in 
fluoridated communities. More-
over, some of the early fluorida-
tion studies had methodological 
problems, which may have exag-
gerated their benefits. Determin-
ing whether a tooth is decayed is 
somewhat of a subjective exercise 
even when x-rays are used. Most 
of the early studies did not use 
x-rays or used them only par-
tially. The early studies were also 
not blinded; everyone knew 
which community was fluori-
dated and which community was 
not.9 There is also growing con-
cern about dental fluorosis (tooth 
stains caused by excessive fluo-
ride) despite the relatively low 
levels of fluoride used in commu-
nity water fluoridation 
programs.10

EARLY HISTORY OF 
WATER FLUORIDATION

The history of water fluorida-
tion began in the early 20th cen-
tury when Fred McKay began 
practicing dentistry in Colorado 
Springs, Colorado. Many of his 
patients had ugly brown stains on 
their teeth. He eventually discov-
ered that the stain also occurred 
in the Rocky Mountains as well 
as in Texas, Italy, and Portugal. In 
the early 1930s, two researchers, 
more or less simultaneously, dis-
covered that the stain was caused 
by fluoride in the water supply. 
Margaret Smith, a biochemist at 
the University of Arizona, created 
mottled teeth (or dental fluorosis) 
in rats by feeding them fluoridated 
water.11 H. V. Churchill, the chief 
chemist for the Aluminum Com-
pany of America, discovered that 
the water in Bauxite, Arkansas, 

which had experienced consider-
able trouble with mottled teeth 
since its water supply had been 
changed in 1909, had a high 
level of fluoride.12 McKay 
arranged for other communities 
with a high degree of mottling to 
send water samples to Churchill 
for testing. All of the water tested 
high in fluoride.

At first, fluoride (or fluorine as 
it was referred to in many early 
studies) was seen as a problem.13 
In severe cases, the stain was dis-
figuring, and the teeth were brit-
tle and difficult to repair. In the 
1930s, a dentist with the US 
Public Health Service, H. Trend-
ley Dean, began a widespread 
study of fluoride and tooth mot-
tling to determine how high 
the level of fluoride in the 
water could be before it dam-
aged teeth.14 The Public Health 
Service hoped that communities 
with high levels of fluoride in the 
water could switch their water 
supply or reduce the fluoride 
within it. A number of research-
ers, including Smith and her hus-
band H. V. Smith, began working 
on filters that could remove fluo-
ride from water.15 In the course 
of his study, Dean discovered that 
at lower levels fluoride seemed to 
have a protective effect. In 1938, 
he published an article showing 
that children in places with one 
part per million of fluoride in 
their water had less tooth decay 
than children in communities 
without it. He suggested that arti-
ficially adding fluorides to the 
water supply might reduce tooth 
decay and advised that more 
research be done.16 Over the next 
few years, additional research 
showed that cities with naturally 
fluoridated water had lower rates 
of cavities than cities that lacked 
fluoride in their water supply. A 
large number of researchers also 
investigated the impact of dietary 
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1942, Margaret and H. V. Smith 
published a scathing critique of 
water fluoridation. They argued 
that although mottled teeth might 
be initially resistant to decay, 
they “are structurally weak, and 
that unfortunately when decay 
does set in, the result is often 
disastrous.”24 They studied a 
community in St. David, Arizona, 
where the water contained some-
where between 1.4 and four 
parts per million of fluoride. By 
their mid-20s, more than 50% of 
the population of St. David was 
wearing dentures. Margaret and 
Smith warned, 

The range between toxic and 
non-toxic levels of fluorine in-
gestion is very small. Any pro-
cedure for increasing fluorine 
consumption to the so-called 
upper limit of non-toxicity 
would be hazardous.25

In short, by the mid-1940s, an 
increasing number of studies had 
demonstrated that fluoride was 
effectively excreted by the body 
and the apparent healthfulness of 
naturally fluoridated communi-
ties relieved many people’s con-
cerns. But scientific consensus 
had not yet been achieved. In 
1944, the long-standing editor of 
the Journal of the American Dental 
Association, L. Pierce Anthony, 
opposed water fluoridation, say-
ing that “sodium fluoride is a 
highly toxic substance”26 and that 
we did not yet know enough 
about the impact it might have 
on bones or other tissues and 
that there was evidence that 
drinking water with as little as 
1.2 to 3.0 parts per million of flu-
oride had caused osteosclerosis, 
spondylosis, osteoporosis, and 
goiter. He concluded that the 
potential benefits of reducing 
dental decay in children were 
smaller than the risk of “produc-
ing such serious systemic distur-
bances.”27 Two months later, 

fluoride on the teeth of rats. Most 
showed a substantial reduction in 
caries.17

RESEARCH ON THE 
EFFECTS OF FLUORIDE IN 
THE 1940S

By 1942, the US Public Health 
Service was considering a study 
that would artificially add fluorides 
to a city’s water supply. But first 
they needed to make sure that 
fluorides would not cause any 
harm. There were several impor-
tant issues. First, would fluoride 
have systemic effects on the 
body? Everyone recognized that 
high levels of naturally occurring 
fluorides led to tooth mottling—
was there any possibility that it 
would affect the body in other 
ways? Fluoride accumulates in 
bones more than it does in teeth, 
so much of the research focused 
on bone health. Up to this point, 
Danish physician Kaj Roholm was 
the world’s leading expert on flu-
oride. In the 1930s, Roholm 
began an extensive study of cryo-
lite workers in Copenhagen. 
Cryolite is an unusual mineral 
used in glass and mineral produc-
tion; it contains significant 
amounts of fluoride. He found 
that the vast majority of workers 
had some degree of osteosclerosis 
and a significant percentage 
(20.5%) had moderate or great 
reductions in the mobility of their 
spines. In the worst cases, work-
ers could no longer bend down 
to pick up items from the floor. In 
addition, 81% of the workers 
complained of gastric symptoms 
and 51% of respiratory or circu-
latory problems.18 As a result of 
Roholm’s study, bone health 
became the primary concern of 
fluoride researchers, but some 
researchers were also concerned 
about the impact of fluoride on 
enzymes and on the thyroid.19

Two articles published in 1937 
revealed cases of crippling fluoro-
sis in Southern India.20 Historian 
Christopher Sellers argued that 
the early fluoride researchers 
failed to take the Indian evidence 
seriously. In fact, they did exam-
ine the Indian evidence, but the 
most extensive article on fluorosis 
in India, published in 1940, 
argued that malnutrition was a 
significant complicating factor 
(there had been severe famines in 
the region), and the US research-
ers did not believe that the situa-
tions were comparable.21 A US 
article published in 1941 showed 
that people living in communities 
with high levels of naturally 
occurring fluorides in their water 
showed no signs of sclerosis.22 

Within the US Public Health Ser-
vice, Frank McClure, the chief of 
the Laboratory of Biochemistry, 
began investigating the ability of 
the body to excrete fluoride and 
the accumulation of fluoride in 
body tissues, particularly skeletal 
tissue. Other researchers, most 
notably Willard Machle and Har-
old Hodge, carried out similar 
investigations. They concluded 
that the body eliminated most of 
the fluoride and that there was 
no relationship between bone 
fractures and fluoride consump-
tion. Fluoridated water also did 
not affect height or weight. Most 
of the research, however, was 
done on younger men, so there 
was little sense of what the 
impact of fluoride might be on 
older populations. Moreover, as 
McClure admitted, 

epidemiological studies of the 
non-dental effects of fluorine . . . 
are extremely few in number 
and very limited in scope.23

Most researchers dismissed the 
mild mottling caused by low lev-
els of fluoride in the water, but 
not everyone concurred. In 
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ultimately overwhelmed by pres-
sure from the state dental 
directors.32

Why were the state dental 
directors so eager to have fluori-
dation? First, the war had 
revealed the extent of dental dis-
ease in the United States. To join 
the armed services, men had to 
have six opposing teeth in their 
upper and lower jaws; in 1941, 
almost 10% of recruits were 
rejected for this reason alone. 
Dental defects were the leading 
cause of rejection. Eventually, the 
Selective Service began a dental 
program to upgrade the dental 
health of the men and render 
them eligible for service.33 The 
US Office of Education, the US 
Public Health Service, and the 
American Dental Association 
joined forces to improve dental 
health among high school stu-
dents so that they would be fit 
for service upon graduation.34 
Although today we might think 
of dental caries as a relatively 
minor problem, if untreated, as 
many people’s cavities were dur-
ing the mid-1900s, they can led 
to tooth loss, mastication prob-
lems, malnutrition, and infectious 
complications. In the early 
1950s, two public health 
researchers stated that on aver-
age young men between the ages 
of 20 and 35 years had already 
lost an average of 4.2 teeth and 
that 90% of them were in need 
of bridges or full or partial 
dentures.35

Public health dentists were 
convinced that it would be impos-
sible to meet the backlog of nec-
essary dental care. Although they 
knew that significant improve-
ments in dental health could be 
achieved by filling caries, this was 
too expensive to be undertaken 
on a wide scale.36 There was also 
a significant shortage of dentists. 
In 1944, Henry Klein, the senior 

infant mortality had plummeted, 
life expectancy had increased, 
the introduction of new vaccines 
had significantly reduced infec-
tious disease, and new drugs 
promised to combat bacterial 
infections.30 Infused with opti-
mism about what postwar sci-
ence and medicine could 
accomplish, some dentists and 
public health officials used the 
beginning of controlled trials to 
launch a concerted campaign in 
favor of fluoridation. Historian 
Donald McNeil has described the 
crusade led by John G. Frisch, a 
Madison, Wisconsin, dentist who 
was such an enthusiastic pro-
moter of fluoride that he pro-
vided his children with 
fluoridated water that he mixed 
at home. He labeled the water 
that came out of the taps in his 
home as “poison.” When his 
daughter developed a mild form 
of dental fluorosis, he eagerly 
displayed her damaged teeth 
across the state. Together with 
Frank Bull, dental health officer 
at the State Board of Health, he 
campaigned for fluoridation 
across the United States, but 
especially in Wisconsin, where 
more than 50 communities had 
fluoridated their water by 1950. 
Frisch was a dentist, not a 
researcher, and he had little 
patience for the detailed, careful 
studies being conducted by the 
US Public Health Service. When 
several biochemists at the Uni-
versity of Wisconsin objected to 
the fluoridation of Madison’s 
water supply in 1947, asserting 
that fluoride tablets would be a 
better solution, Frisch claimed 
that they “didn’t know a fluo-
rosed tooth from a bed pan.”31 
Indeed, as both Ruth Roy Harris 
and McNeil argued, scientists at 
the US Public Health Service 
were reluctant to endorse water 
fluoridation in 1950 but were 

Anthony issued an addendum 
indicating that the original edito-
rial had been misinterpreted. He 
maintained that dentists needed 
to keep in mind the “possibility of 
harm” but that there was “abun-
dant evidence” that fluoride 
reduced cavities and asserted the 
fluoridation study being planned 
for the state of New York was 
fully justified.28 Anthony then 
retied as editor of the journal. 
Was Anthony pushed out of the 
editorship because of his negative 
editorial? This is possible, but it 
seems more likely that at 68 
years old he was ready to 
retire.29 Regardless, the change in 
editors represented a significant 
shift in the conversation; dental 
researchers were increasingly 
optimistic about the possibilities 
of water fluoridation and were 
keen on promoting it. In 1945, 
the US Public Health Service, the 
state of New York, and the city of 
Brantford, Ontario (soon to be 
assisted by the Canadian Depart-
ment of Health) began studies of 
controlled fluoridation. Although 
some people still expressed con-
cern about the potential side 
effects, seven years of research 
had not resulted in any definite 
evidence of harm, at least in the 
US context. (The one exception, 
perhaps, was the research the 
Smiths conducted on the fragility 
of mottled teeth, but their find-
ings had not been confirmed by 
other researchers, and the com-
munity in question had a much 
higher rate of fluoride in its 
water than was being contem-
plated through controlled 
fluoridation.)

PROMOTING WATER 
FLUORIDATION

The mid-20th century has 
often been regarded as the 
“golden age” of US medicine: 
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dental director in Wisconsin, 
argued that cavities could be 
decreased by practicing good oral 
hygiene, restricting sugar con-
sumption, and improving diet, but 
he did not think that the public 
was likely to do these things. Flu-
oride, in his view, offered the first 
real preventive for dental 
caries.47

CONTROLLED STUDIES 
AND ONGOING 
OPPOSITION

By the early 1950s, the con-
trolled studies were producing 
impressive results. After five 
years, cavities in Newburgh were 
down by 30%, with more pro-

nounced improvements among 
the six-year-olds who had drunk 
fluoridated water for most of 
their lives.48 Still, not everyone 
was convinced. In 1950, James 
Delaney, a Democratic congress-
man, established a committee to 
investigate the use of chemicals 
in foods and cosmetics. Many 
people concerned about food 
additives and pesticide use also 
opposed water fluoridation, and 
the Delaney committee also 
examined water fluoridation.49 In 
the years to come, the antifluori-
dation movement would make 
extensive use of these committee 
hearings. The committee invited 
scientists from the US Public 
Health Service and the National 
Institute of Dental Research, 
including Bruce Forsyth (Assis-
tant Surgeon General and Chief 
Dental Officer, Public Health Ser-
vice), Trendley Dean (National 
Institutes of Health), and John 

dental officer in the US Public 
Health Service, suggested that 
the White population of the 
United States required at least 
double the number of dentists 
currently in practice to meet den-
tal needs.37 There was great hope 
that fluoride would provide the 
solution to both the growing 
problem of dental decay and the 
shortage of dental manpower.38 
Another advantage of fluoride is 
that it would reduce the amount 
of dental care required by chil-
dren. Despite a growing number 
of dentists in the post-World War 
II era whose practice focused on 
children, there were still many 
dentists who dreaded the appear-
ance of the screaming, uncooper-
ative child.39 Fluoridation could 
alleviate this problem by making 
significant improvements in chil-
dren’s dental health.

As Alyssa Picard has also 
argued, fluoridation was con-
nected to the issue of professional 
prestige.40 At the turn of the cen-
tury, Painless Parker was still 
traveling across the United States 
with placards that promised tooth 
extraction along with circus 
tricks. In the 1910s and 1920s, 
the theory of focal sepsis—the 
idea that infections in one part of 
the body led to infections in 
another—began to shift the image 
of dentists from mechanics to 
practitioners of scientific medi-
cine. It also resulted in an explo-
sion of unnecessary tooth 
extractions.41 In the interwar 
years, most dental schools revised 
their curriculum and extended 
the amount of time required to 
complete a degree. Even still, 
research in dentistry was limited. 
In the 1920s, there were only a 
dozen dental schools in the 
United States that conducted 
research. The National Institute 
of Dental Research had only 
been created in 1948. By 1961, 

total spending on dental research 
by the federal government, 
universities, philanthropy, and 
industry only amounted to 
slightly over six million dollars.42 
Few dental researchers had a 
PhD.43 Dentists continued to 
worry about the prestige of their 
profession. In 1955, for example, 
Leroy Johnson, the former dean 
of the Harvard School of Dental 
Medicine, wrote that although 
American dentists were the best 
in the world in creating bridges 
and plates and restoring teeth, 
this work was too expensive, and 
there were not enough dentists to 
meet the demand. He com-
plained that reveling in “repair” 
compromised the status of den-
tistry as a profession. To gain 
respect, dentists needed to 
improve their training in the 
basic sciences, cooperate with 
medical schools and do more 
research, and serve more peo-
ple.44 Fluoridation was based on 
solid research and stressed pre-
vention over cure; many believed 
it to be a panacea for dentistry’s 
image problem.

Fluoridation also seemed like a 
boon to frustrated dentists who 
believed that the public could not 
be trusted to brush their teeth or 
eat less sugar. Francis Arnold, an 
important fluoridation proponent 
within the National Institute of 
Dental Research, dismissed 
dietary interventions as unlikely 
to have much success.45 David 
Ast, the director of the New York 
State Bureau of Dental Health 
and leader of the Newburgh fluo-
ridation experiment, said that 
there were two sure-fire methods 
of preventing tooth decay—reduc-
ing sugar consumption and 
brushing teeth after every meal. 
But, he added, these methods 
were “unrealistic” because “few 
people will adopt them conscien-
tiously.”46 Francis Bull, the state 

”“Fluoridation was based on solid research and 
stressed prevention over cure; many believed it 
to be a panacea for dentistry’s image problem.
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teeth could be severe. She 
pointed out that people drink 
variable amounts of water, espe-
cially children, making it difficult 
to control the dose. She argued 
that the topical application of flu-
oride held greater promise and 
took the view that better nutri-
tion and teeth-cleaning habits 
might be better ways to reduce 
tooth decay. By this point, she 
had resigned from her position at 
the University of Arizona to care 
for her children, but her husband 
continued their work. At the 
hearings, H. V. Smith argued that 
even at one part per million a sig-
nificant number of children 
would have mottled teeth. The 
Smiths’ views were informed by 
the fact that they lived in Ari-
zona, where several communities 
had high levels of naturally 
occurring fluoride in their water 
supply and where water con-
sumption was higher than aver-
age because of the heat, thus 
producing a greater degree of 
mottling even at recommended 
levels of fluoride. Indeed, scien-
tists at the Public Health Service 
agreed that the amount of fluo-
ride in the water needed to be 
adjusted for climactic conditions. 
Smith also worried about the 
effects of fluoride on people with 
inadequate renal function and 
the fact that the amount of fluo-
ride in food varied widely, mak-
ing it very difficult to control the 
dose.57 In 1952, in short, there 
were still highly respected scien-
tists expressing concerns about 
fluoridation.

CHANGING NATURE OF 
OPPOSITION TO WATER 
FLUORIDATION

By 1954, when another set of 
hearings were held in Washing-
ton, DC, scientists who had 
expressed concerns about water 

ingestion of fluorine at this level 
is harmless.53 

He believed, as did most den-
tal researchers, that dental decay 
was multicausal and that the 
emphasis on a single solution was 
misguided. Harris went on to 
have a successful career in dental 
caries research and always 
emphasized the multiple causes 
of dental decay.54

Another opponent who 
appeared before the Delaney 
Commission was Alfred Taylor, a 
biochemist at the University of 
Texas who specialized in cancer 
research. Taylor discovered that 
rats that were fed fluoridated 
water died earlier than those that 
were fed unfluoridated water. 
Although this work had not yet 
been published when he testified, 
it was published in 1954.55 The 
US Public Health Service had 
heard about his results in 
advance of the hearings, and in 
1951, they sent Dean and How-
ard Andervont, chief of the biol-
ogy section of the National 
Cancer Institute, to investigate. 
They discovered that the rats 
were consuming very high 
amounts of fluoride in their food, 
which they felt invalidated the 
results of his experiment. In addi-
tion, the sample sizes were small, 
and the observed differences fell 
within the normal range of 
variability.56

The Smiths also testified 
against water fluoridation. Marga-
ret Smith began by stating that it 
was clear that fluoride played an 
important role in diminishing 
tooth decay. She expressed her 
respect for the research carried 
out by the US Public Health Ser-
vice and believed in their results, 
but she argued that tooth mot-
tling could occur at low levels of 
fluoride and that the psychologi-
cal effects of having damaged 

Knutson (Public Health Service). 
Forsyth explained that fluorida-
tion had been more thoroughly 
studied than any other public 
health measure and that it 
reduced cavities by two thirds. 
Knutson and Dean described the 
studies that had been carried out 
by the National Institute of 
Dental Research. They also pro-
vided the commission with a bib-
liography pertaining to the safety 
and effectiveness of fluoridation 
and copies of the research articles 
produced by the Public Health 
Service.50

The committee also invited 
several opponents. The first was 
Robert S. Harris, a nutritionist at 
the Massachusetts Institute of 
Technology. During World War 
II, he worked on developing 
nutrient-enriched food products 
that could be used among under-
nourished populations. In 1950, 
in collaboration with a dentist 
from Tufts University, he began 
researching diets and dental car-
ies. These studies convinced him 
that phosphate and other miner-
als played an important role in 
dental health.51 At the hearings, 
he introduced a metaphor that 
would subsequently be used by 
many antifluoride activists. If you 
have a headache and take aspirin 
and the headache goes away, that 
does not mean that the headache 
was caused by an aspirin defi-
ciency. The fact that fluoride 
reduced cavities did not mean 
that humans required fluorides. 
Instead, we should be investigat-
ing the cause of dental decay.52 
He was concerned about the 
long-term effects of fluoride con-
sumption, testifying as follows: 

The literature indicates that flu-
orine at 1 part per million in 
water supplies can effectively 
reduce the incidence of caries 
in children in certain areas. The 
literature does not indicate, 
however, that the continued 
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parts per million of fluoride in its 
water, and Cameron, Texas, 
which had approximately 0.4 
parts per million of fluoride in its 
water. Long-term residents of 
both communities had medical 
histories, physical and dental 
examinations, and blood and 
urine analyses taken in 1943 and 
1953. The study showed that 
there were no significant differ-
ences in the health of the two 
populations other than a high 
rate of dental fluorosis in 
Bartlett.61

In the years to come, Exner 
and Waldbott would become the 
leading scientific voices in the 
antifluoridation movement. Exner 
and Waldbott’s antifluoride work 
was widely accessible. In 1957, 
they published The American Flu-
oridation Experiment with a main-
stream press. Written in clear, 
passionate prose, Exner and 
Waldbott argued that the fluoride 
experiment marked an unprece-
dented expansion of the powers 
of public health officials into the 
lives of the public, that it would 
provide entire communities with 
a medication that would only 
benefit a few, and that more 
research needed to be done 
because it was likely that fluo-
rides would accumulate in the 
body and cause damage to 
bones, teeth, and joints, as well as 
gastric distress. They argued that 
the best way to reduce cavities 
was to cut sugar consumption 
and asserted that the Sugar 
Research Foundation was a lead-
ing force behind fluoride promo-
tion. In a chapter entitled “Big 
Brother Knows Best: Budding 
Authoritarianism in Our Public 
Health Service,” Exner argued 
that bureaucrats were interested 
in increasing their sphere of 
authority while the aluminum 
and fertilizer companies who pro-
duced fluoride were eager to 

fluoridation just a few years pre-
viously were either not asked to 
appear or chose not to appear. In 
1954, H. V. Smith publicly 
retracted his opposition after vis-
iting Newburgh, New York. He 
stated that the mottling in Ari-
zona had to do with climatic dif-
ferences.58 Alfred Taylor did not 
appear before the hearings in 
1954, although in subsequent 
work he continued to argue that 
fluoride might increase tumor 
growth. There were doctors and 
dentists who testified against fluo-
ridation at these hearings, but for 
the most part they did not have 
the same prestige as the people 
who appeared before the Del-
aney committee two years earlier. 
Leading the crusade in 1954 was 
Seattle radiologist Frederick 
Exner. Exner had been president 
of both the local Anti-Tuberculo-
sis League and the State Radio-
logical Society, but he had no 
record as a researcher. He com-
plained that the leading fluorida-
tion scientists were all just 
quoting and citing one another. 
He pointed to errors in McClure’s 
study of fluoride excretion, 
argued that children consume 
widely varying amounts of water, 
suggested that mottling was more 
severe than Dean’s studies indi-
cated, and asserted that dentists 
varied widely in the number of 
cavities they found. He con-
demned fluoridation as “totalitar-
ian medicine” and described the 
fluoridation trials at Newburgh 
and Grand Rapids as a “flagrant 
violation of the most sacred laws 
of God and man.”59 Although a 
number of Exner’s concerns were 
similar to those expressed by 
those at the 1952 hearings, his 
passionate opposition to fluorida-
tion, his attacks on the honesty 
and professionalism of fluoride 
scientists, and his scattered use of 
evidence diminished the quality 

of his testimony. It was clear he 
had an axe to grind, and it was 
easy for people sympathetic to 
fluoridation to dismiss his views. 

The other leading opponent 
was George Waldbott, an allergist 
from Detroit, Michigan. Waldbott 
did not attend the hearings, but 
he did send a statement. Wald-
bott, like Exner, was a respected 
physician—he was vice president 
of the American College of Aller-
gists and had published more 
than 100 articles, although most 
were case studies.60 He feared 
that one part per million might 
not be safe for everyone in the 
community, especially people 
with allergies or those with 
impaired kidney function. He 
worried that mottled teeth would 
not remain healthy over the long 
term and pointed out that it 
would be extremely difficult to 
trace the symptoms of fluoride 
poisoning because many of the 
symptoms (joint pain, malaise) 
were vague and could result from 
any number of conditions. He 
asserted that the best dental jour-
nals refused to publish anything 
with an antifluoride stance and 
complained that the American 
Medical Association’s endorse-
ment of fluoridation had been 
rushed through the House of Del-
egates. Again, his allegation that 
there was some nefariousness on 
the part the profluoridation 
forces (which has been a consis-
tent aspect of the antifluoridation 
discourse ever since) weakened 
his argument in the view of many 
dentists and research scientists 
who believed that researchers 
like Dean, McClure, and Hodge 
were fair, evenhanded scientists. 
Moreover, some of the concerns 
about the potential long-term 
effects of fluoride on the body 
had been alleviated by a long-
term study of Bartlett, Texas, 
which had approximately eight 
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was unusual in a debate that was 
so fiercely divisive. By the late 
1950s, there was little room for 
doubts or uncertainties on either 
side.

CONCLUSIONS

As communities across the 
United States and Canada 
debated the possibility of adding 
fluorides to the water supply in 
the 1950s and 60s, proponents 
regularly stated that dentists, doc-
tors, and scientists were unani-
mous in their approval.68 This 
was not true. There were dentists, 
doctors, and scientists who 
opposed fluoridation, but as the 
debate grew more heated, and 
the scientific evidence mounted 
in favor of fluoridation, the 
experts who had initially 
expressed hesitation either 
changed their mind or removed 
themselves from the debate, leav-
ing the opposition largely in the 
hands of a few crusaders. The 
extreme views expressed on both 
sides of the debate created a hos-
tile atmosphere for researchers 
who were opposed to water fluo-
ridation. Eventually, fluoride 
opponents would establish their 
own journal, Fluoride, which 
exclusively published articles crit-
ical of fluoridation.69 Most scien-
tists doing research in the field 
were very clearly identified as 
profluoridation or antifluorida-
tion, with confusing ramifications 
for the public debate. Who 
should members of the public 
believe? The reassuring pam-
phlets that told the public that 
fluoridation was safe, effective, 
thoroughly tested, and endorsed 
by experts? Or the far more 
lengthy and detailed books, leaf-
lets, and pamphlets distributed by 
the antiforces that asserted that 
fluoride might lead to joint prob-
lems, heart and kidney disease, 

Indeed, water fluoridation never 
became widespread in Europe. 
He believed that the Swiss inves-
tigations showed that there was 
more than one way of under-
standing the fluoride science. In 
1954, when fluoridation was 
under consideration in Ithaca, 
New York, where Cornell is 
located, he gave a radio talk 
against the procedure. He argued 
that fluoride did improve teeth 
and that the leading researchers 
in the field were “honest, critical, 
and reliable men” but that he was 
still not convinced that long-term 
consumption of fluoride would 
not damage the thyroid or kid-
neys. He also expressed concern 
about the impact fluoride might 
have on aquatic life. He felt that 
fluoridated sugar would be a bet-
ter option because sugar was the 
leading cause of dental decay.66 
In 1956, one of his graduate stu-
dents completed a PhD on the 
long-term effects of fluoride con-
sumption on white rats. The the-
sis concluded that fluoride 
accumulated in bones, even at 
one part per million, and that this 
accumulation had a serious 
impact on their teeth and likely 
on their kidneys as well. As a 
result, McCay became more will-
ing to share his views, although 
he never became an antifluorida-
tion crusader. In a 1956 letter, he 
claimed that he was opposed to 
water fluoridation but that “I 
have decided to keep out of the 
controversy” because “I did not 
think it has been handled in a sci-
entific manner.” He complained 
that “it is being considered as a 
panacea by one party and a poi-
son by another.”67 In 1957, he 
became one of the scientists to 
sign the Statement on Fluorida-
tion by the Medical–Dental Ad 
Hoc Committee on Evaluation of 
Fluoridation. Indeed, McCay’s 
reasoned opposition to fluoride 

increase their profits.62 In 1955, 
Waldbott and his wife started 
the National Fluoridation News, a 
tabloid-style newspaper that 
fa vored conspiratorial headlines, 
shocking revelations of profluori-
dation tactics, scathing denounce-
ments of fluoride’s dangers, and 
funny cartoons.

In this increasingly fractious 
atmosphere, it became more diffi-
cult to engage in the debate on 
the opposition side without losing 
respect in the scientific commu-
nity. One of the few who success-
fully walked the line was Clive 
McCay, a nutritional researcher 
at Cornell University.63 McCay 
was best known for his research 
on how underfeeding rats led to 
significantly longer lifespans. He 
and his wife Jeanette created Cor-
nell bread—a whole wheat flour 
bread enriched with high-protein 
soy flour, wheat germ, and milk 
solids that was distributed by 
food cooperatives. He also tried 
to convince the government of 
New York to tax carbonated bev-
erages. (In short, he had much in 
common with the natural food 
activists who became some of the 
leading opponents of water fluori-
dation.) He had done some 
research on fluorides ever since 
he started at Cornell in 1927, 
although it was never the major 
focus of his research. He was 
uneasy about the potentially toxic 
effects of fluorides and worried 
that researchers had not followed 
people or animals for a long 
enough period of time to deter-
mine the long-term effects of flu-
oride in the body.64 He expressed 
respect for the leading fluorida-
tion researchers but believed that 
water fluoridation was moving 
ahead too quickly.65 In 1953, his 
opposition was reinforced when 
he spent a sabbatical year in 
Switzerland, where a scientific com-
mittee had rejected fluoridation. 
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and cancer? The fact that the sci-
entists and doctors appeared to 
be so divided may have contrib-
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experts were hiding evidence of 
possible harm. As the most thor-
ough review of fluoridation 
debates showed, the public felt 
they were being asked to decide 
on the safety of fluoridation dur-
ing referendums and thus often 
chose caution.70

At the same time, the fact that 
dental leaders and public health 
officials believed that fluoridation 
had been proven safe (and dis-
missed the few opposing 
researchers as cranks) meant that 
little money or resources were 
devoted to fluoridation research 
after the 1950s. Although 
research on the safety and effec-
tiveness of fluoridation contin-
ued, the quality was often poor. 
In 2000, when the University of 
York published the most exten-
sive systematic review of fluori-
dation ever completed, the 
authors expressed dismay at the 
quality of much of the fluoride 
research that had been done in 
the preceding decades. Most of 
the studies they reviewed were 
published after 1966. They 
divided the studies into evidence 
levels A, B, and C, with A repre-
senting the highest-quality stud-
ies. On the question of whether 
water fluoridation prevented cav-
ities, they found 26 studies. 
There were no randomized con-
trolled trials, and none of the 26 
studies was characterized as 
being in the A category of evi-
dence. On the question of 
whether fluoride had negative 
effects, the studies were of 
equally dismal quality. All studies 
of the impact of fluoride on bone 
health were ranked as evidence 
level C. All but one of the studies 
on dental fluorosis were ranked 
as evidence level C.71 After more 

than 70 years of investigation, 
there are still questions about 
how effective water fluoridation 
is at preventing dental decay and 
whether the possible risks are 
worth the benefits. Although 
water fluoridation undoubtedly 
did improve the dental health of 
many children in the 1960s and 
1970s, fluoride proponents were 
perhaps too hasty in declaring 
that community water fluorida-
tion was the best (or only) solu-
tion for dental decay. A less 
fractious debate might have 
encouraged a more open discus-
sion in which the possible harms 
could have been more fully dis-
cussed and other options, such as 
providing fluoridated toothpaste, 
more fully considered. 
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