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FLUORIDATION AND CANCER
I He BiOLOGY AND EPIDEMIOLOGY OF BONE

AND ORAL CANCER RELATED TO FLUORIDATION

John A Yiamouyiannis PhD
Delaware, Ohio USA
SUMMARY: Recent studies showing substantial increases in the incidence of bone
cancer and osteosarcoma in,males (but not females) exposed to fluoride gave us the
unique opportunity of using females as a control group to detennine whether there
is a link: between fluoridation and bone cancer in males. Using three different data
bases, we found that 1) the bone cancer incidence rate was as much as 0.95 cases a
year per 100,000 population higher in males under age 20 living in fluoridated
areas; 2) the osteosarcoma incidence rate was 0.85 new cases a year per 100,000
population higher in males under age 20 living in fluoridated areas; and 3) for
males of all ages, the bone ,cancer death rate and bone cancer incidence rate was as
much as 0.23 and 0.44 cases higher per 100,000 population, respectively, in
fluoridate9 areas. These findings indicate that fluoridation is linked to an increase
in bone cancer and deaths from bone cancer in human populations among males
under age 20 and that this increase in bone cancer is probably all due to an increase in osteosarcoma caused by fluoride. Results indicating a fluoridation-linked
30-60 % increase in oral cancers are also presented.
Key words: Bone; Cancer; Fluoridation; Fluoride; Mortality; Mouth; Oral;
Osteosarcoma.
Introduction
Numerous studies have shown that fluoride causes genetic damage (1-28), at
levels as low as one-half part per million (0.5 ppm) in cell cultures (1) and at
exposures as low as 1 ppm in the drinking water (18). It is generally agreed that
substances which cause genetic damage are also likely to cause cancer. Since the level
of fluoride used to fluoridate public drinking water is 0.7-1.2 ppm, individuals living
in fluoridated areas may suffer an increased risk-of genetic damage and cancer.
Early studies indicated that fluoride can induce abnormal cell proliferation and
,transformations. In the' first study ~ver done examining the effect of fluoride on
animals, a thickening in the neck region was observed (29). Fluoride was later
reported to induce cell proliferation in the thyroid (30) and possibly in the lymph
glands (31). Exostoses (or what some consider to be tumorous bony outgrowths) of
the carpal joint (32), metatarsal bone (33), tibia (34), maxilla (35), mandible (36) and
femur (37) have also been observed. Fluoride was found to increase the number of
myelocytes (38) and normoblasts (39) (red blood cells with pycnotic nuclei) in the
blood. Odontoblasts with pycnotic nuclei were reported (40). Fluoride-induced
abnormalities in ameloblasts included the appearance of squamous cells (36) and the
appearance of abnormal nuclei (41).
More recently researchers have shown that increasing levels of fluoride increased
the incidence of melanotic tumors in fruit flies (42). In patients receiving fluoride to
treat their osteoporosis, fluoride was shown to transform white blood cells into cells
Correspondence and requests for reprints should be sent to: Dr John Yiamouyiannis, Safe
Water Foundation, 6439 Taggart Road, Delaware, Ohio 43015, USA.
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"suggestive of reticuloendothelial malignancy" (43). Others have since found that
fluoride transforms nonnal cells into cancer ce!1s (27,44-45), and that it promotes and
enhances the carcinogenicity of other cancer-causing chemicals (44).
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From 1975 to 1977, we conducted epidemiological studies showing that 10,000
or more cancer deaths per year were linked to water fluoridation in the US (46-49).
Although this research was contested by others (50-52), corrections of their studies
for omissions and mathematical errors confirmed a fluoridation-linked increase in
cancer death rate (53-55). Other studies, though not as large, also indicated a possible
fluoridation-cancer link (56-58). This heated debate led to US Congressional subcommitee hearings on the issue in 1977 and at the conclusion of these hearings the
chairman, Representative L H Fountain, stated: " ... at the present time the carcinogenicity, or lack of carcinogenicity, of this substance is a question which remains
unanswered" (59) and his subcommitee instructed the US Public Health Service to
conduct an investigation to determine whether or not fluoride causes cancer in
animals.
In 1989, the results of this study were released. The principal finding was the
fluoride-linked occurrence of a rare form of liver cancer (hepatocholangiocarcinoma)
in both male and female mice (60). This study also showed that as dietary fluoride
increased, so did the incidence of squamous cell metaplasias (precarcinogenous cell
changes) and tumorous or cancerous squamous cells in the mouths of both male and
female rats. In male (but not female) rats exposed to fluoride, this study found a. rare
form of bone cancer (osteosarcoma) (61).
Studies by Procter and Gamble scientists showed that the incidence of precancerous growths in oral tissues increased as exposure to fluoride increased (62).
They also concluded: "There is clearly a compound[fluoride]-related increase in
osteomas in both male and female mice (63)." In addition, they tabulated bone cancers
and tumors in rats fed fluoride, but not in untreated rats (64).
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The National Cancer Institute and the New Jersey Department of Health
published independent studies showing substantial increases in the incidence of
osteosarcoma in males, but not females, under the age of 20 residing in fluoridated
areas (65,66). Others have claimed they were unable to find such a link (67-70).
The present study presents .data on bone and oral cancer. Figures for the
incidence of hepatocholangiocarcinoma are not available. The fact that both animal
studies and human studies indicate a fluoride-linked bone cancer increase in males
only allows us to do a very definitive epidemiological study. We can use females to
serve as an excellent control group for males residing in the same localities. By
subtracting the bone cancer rate of females from that of males, we can eliminate the
effect of factors that increase or decrease bone cancer in both males and females and
confine our study only to factors that affect bone cancer in males.

Methods
Bone cancer and osteosarcoma incidence rates for white males and females were
obtained and derived from the Surveillance, Epidemiology and End Results (SEER)
program of the National Cancer Institute (NCI) through one of their publications (65)
and from the New Jersey Department of Health (66). To examine deaths from bone
cancer in relation to fluoridation in 26 areas we had previously studied with regard to
cancer mortality (71), bone cancer death rates for white males and females were
obtained from "Cancer Mortality by County: 1950 to 1969" (72).
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Female rates were subtracted from male rates to yield "net bone cancer incidence
(or death) rates". These rates are given in terms of excess cases (or deaths) in males
per 100,000 population per year.

I.

Results
The incidence of bone cancer and fluoridation.

Cancer incidence data for 1973-1987 were collected by the National Cancer
Institute from the SEER program, a network of 9 centers around the USA which
continually measure the cancer incidence of approximately 10% of the US population.
From these areas, investigators at the NCI selected white residents of counties which
fulfilled their criteria for being put into one of two groups: fluoridated (F) and nonfluoridated (NF) (65,73). They reported age-adjusted bone cancer incidence data for
all whites and male whites from each of these two groups for two time periods: 19731980 and 1981-1987. From these data, we calculated the bone cancer incidence rates
of white females. Subtracting the female bone cancer incidence rates from the male
bone cancer incidence rates yielded "net bone cancer incidence rates", male minus
female. By averaging cancer rates from 1973-1980 and 1981-1987, cancer rates for
"1973-1987" were calculated. From Table 1, it can be seen that there are 0.31 (or
0.44 among those exposed the longest) additional cases of bone cancer among males
per 100,900 population per year in fluoridated areas. This amounts.to about a 50%
higher bone cancer rate for males living in fluoridated areas.
TABLE 1. Net bone cancer incidence rates (male rates minus female rates)
in fluoridated (F) and nonfluoridated (NF) populations in SEER areas (65)*
Net Bone Cancer Rate per 100,000 Population per Year
1973-1980
1981-1987
1973-1987
0.34
0.40
0.37
F
NF
0.16
- 0.04
0.06
Difference
F-NF
0.44
0.31
0.19

* Age adjusted US 1970

The data necessary to calculate the figures in Table 1 were also given for various
age groups. Since primary interest concerns the effect of fluoridation on males under
age 20 (65,66), values comparable to those reported in Table 1 were calculated for
males in this age group (Table 2).
TABLE 2. Net bone cancer incidence rates (male rates minus female rates)
in fluoridated (F) and nonfluoridated (NF) populations aged 0-19 years
in SEER areas (65)*

()

Net Bone Cancer Rate per 100,000 Population per Year
1973-1980
1981-1987
1973-1987
F
0.31
0.56
0.44
NF
- 0.29
- 0.39
- 0.34
Difference
F-NF
0.95
0.77
0.59

* Age adjusted US 1970
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From Table 2, it can be seen that there are 0.77 (or 0.95 among those exposed
the iongest) additional cases of bone cancer among males under age 20 per 100,000
population per year in fluoridated areas. This amounts to over a 100% higher bone
cancer rate among males under age 20 living in fluoridated areas.
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. Age-sex-specific osteosarcoma incidence data for 1979-1987 were collected by
the New Jersey Department of Health for males and females residing in fluoridated
and nonfluoridated municipalities in seven counties in central New Jersey. Subtracting
the female osteosarcoma incidence rates from the male osteosarcoma incidence rates
yielded £'net osteosarcoma incidence rates", male minus female. From Table 3, it can
be seen that there are 0.85 additional cases of osteosarcoma among males under age
20 per 100,000 population per year in fluoridated areas. This compares to an increase
in bone cancer incidence of 0.95 for those exposed to fluoridation the longest
(Table 2).
TABLE 3. Osteosarcoma incidence rates (1979-1987) in fluoridated (F) and
nonfluoridated (NF) populations aged 0-19 years in New Jersey (66)*
Osteosarcoma Rate per 100,000 Population per Year
Males
Females
(Male minus Female),:
F
1.20
0.31
0.89
0.31
0.04
NF
0.35
Difference
F - NF
0.85
0.00
0.85

* Not age adjusted

II. Death rate from bone cancer and fluoridation

. ~:.

..
:, ,

The data from Table 4 were averaged for various groupings of fluoridated and
nonfluoridated areas, and these values are compared in Table 5. The average "net
bone cancer death rate" is higher in the fluoridated areas than in nonfluoridated areas
in each of the 5 comparisons made, and in each of the comparisons the difference is
statistically significant (a "t" value of>I.75 indicates significance at the P<.05 level).
For example, a comparison of those areas that are 100% fluoridated (F) with those
areas where most of the area was never fluoridated (NF) yields a fluoridation-linked
increase in "net bone cancer death rate" of 0.23 per 100,000 population.
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Average age-adjusted cancer death rates of white males and white females (all
ages) for the period. from 1950 to 1969 were obtained from "Cancer Mortality by
County: 1950 to 1969" (72) for a group of 26 areas previously studied by us (71).
Five of these areas are fluoridated cities in counties that are 100% fluoridated (F); five
of these areas are fluoridated cities in counties that contained some nonfluoridated
areas (F*); thirteen of these areas'are cities that were not fluoridated as of 1969 (NF);
and three areas are cities that were fluoridated after 1964 but before 1969 (BF).
County data from each of those areas were obtained. In each, the female bone cancer
death rate was subtracted. from the male bone cancer death rate to yield 26 individual
"net bone cancerdeath rates", male minus female. These values are listed in Table 4.

','

The data from Table 1 for males of all ages show an increase of 0.31 new cases of
bone cancer per 100,000 population per year in fluoridated areas. This is consistent
with the value of about 0.20 bone cancer deaths per 100,000 per year obtained in
Table 5.
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Comparing the values in Table 2 of 0.77-0.95 additional cases of bOl1e CQ1]Cer
and the Table 3 value of 0.85 additional cases of osteosarcoma among males under
age 20 per 100,000 population per year in fluoridated areas strongly suggests that the
fluoridation-linked increase in bone cancer is totally due to an increase in osteosarcoma caused by fluoride.
TABLE 4. Net bone cancer death rates (male rates minus female rates) in
completely fluoridated (F), primarily fluoridated (Fi, barely fluoridated (BF),
and nonfluoridated (NF) populations (1950 to 1969) (72)**
Net Bone Cancer Death Rate per 100,000 Population per Year
(Male Rate Minus Female Rate)

F
F
F
F
F
F*
F*
F*
F*
F*
BF
BF
BF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF
NF

St.Louis
0.9
Philadelphia
0.7
San Francisco 0.7
Baltimore
0.7
Washington DC 0.4
Pittsburgh
0.8
Cleveland
0.7
Buffalo
0.5
Chicago
0.5
Milwaukee
0.4
Detroit
0.8
New York City 0.5
Dallas
0.5
Boston
0.8
Newark
0.7
Kansas City
0.7
Portland
0.5
Columbus
0.5
Cincinnati
0.5
Atlanta
0.4
Los Angeles
0.3
Seattle
0.3
New Orleans
0.3
San Antonio
0.3
San Diego
0.3
Houston
0.2

** Age adjusted US 1960

TABLE 5. Differences in net bone cancer death rates (male rates minus female
rates) in various groupings of fluoridated andnonfluoridated areas of Table 4
Fluoridated
Group
F
F
F + F*
F+F*
F + F* + BF

Nonfluoridated
Group
NF
NF + BF
NF
NF+BF
NF

Net increase in
fluoridated group
0.23
0.21
0.18
0.16
0.18

"t"
values

2.242
2.018
2.300
2.012
2.443
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III. The incidence of oral cancer and fluoridation.
The NCI also reported cancers of the oral cavity ·and pharynx (73) for whites.
The figures in Table 6 are derived from those data.
TABLE 6. Ratios of oral cancer in fluoridated areas/oral cancer in
nonfluoridated counties in the Iowa and Seattle SEER areas (73)
and both areas combined for the 1973-1987 survey period
Years of
exposure

Iowa
FINF

Iowa
cases

0-4
5-9
10-14
15-19
20+
All periods

1.20
1.40
1.70
1.60
1.60
.1.59

31
38
11~

210
848
1243

Seattle
F/NF

Seattle Iowa + Seattle
cases
F/NF

1.00
1.20
1.20
0.80

81
500
577
292

1.11

1450

1.06
1.21
1.28
1.13
1.60
1.33

From Table 6 it can be seen that as exposure to fluoridation increased?,' so did the
incidence of oral cancer. These data, which show a 30-50% increase in the cancer
incidence rate of the oral cavity and pharynx in fluoridated areas, are far more serious
than the bone cancer data. Nationally, they translate into 6000-9000 additional cases
of .oral and pharyngeal cancer per year in the USA as· a result of fluoridation.
Additionally, the laboratory data supporting fluoride-induced oral tumors and cancers
are far more convincing than the data on bone cancer (61).

Discussion
Four studies have been published claiming that fluoride does not cause bone
cancer and/or osteosarcoma. There are major deficiencies in these studies..
1. A study by Hrudey and coworkers used a population in Alberta, Canada, far too
small to give meaningful results (67). By their own admission, "these data do not
allow any definitve conclusions about the role of fluoridaton as a risk factor for
osteosarcoma in humans '" with so rare a tumor in populations the size of Calgary
and Edmonton, stable rates and statistical signific·anceare never likely. to be
achieved."
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2. Based on 1 or 2 osteosarcoma patients of unspecified age and sex who spent
more than one-third of their life or childhood in an area whose drinking· water
contained more than 0.7 ppm fluoride and 6 or 7 osteosarcoma patients of unspecified .
age and sex who spent less than one-third of their life or childhood in an area whose
drinking water contained more than 0.7 ppm fluoride, McGuire and coworkers (69)
suggest that "fluoridation at recommended levels may provide a protective effect
against .the fonnation of osteosarcoma." This study did not examine bone cancer
incidence rates, nor present data upon which a conclusion regarding the effect of
fluoride exposure on osteosarcoma could be made. Provisions to assure a significant
and meaningful difference in fluoride exposures of what were tenned "high" and
"low" were not made.
3. Mahoney and coworkers admit that there has been an increase in bone cancer
among males under 30 years of age since fluoridation was instituted in New York·
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State, but they claim that there was no apparent difference in bone cancer incidence
rates in fluoridated and non-fluoridated areas (68). From Table 7, it can be seen that
by calculating net bone cancer incidence rates (male rates minus female rates), there
are 0.37 additional cases of bone cancer among males under 30 years of age per
100,000 population per year in the fluoridated areas.
TABLE 7. Net bone cancer incidence rates (male rates minus female rates)
in fluoridated (F) and nonfluoridated (NF) populations aged 0-29 years
in New York State (68)*
Net Bone Cancer Rate per 100,000 Population

F

0.67**

NF
Difference (F - NF)

0.37

o~o

* Not age adjusted
** Since the nonfluoridatedd areas are about 93% nonSMSA and 7% SMSA, this same
proportion was taken to determine the cancer rates and thus the net cancer rate for the
fluoridated areas (SMSA Standard Metropolitan Statistical Area).

=

o

4. The data from the study of Freni and Gaylor (70) are not as reliable as·the NCI
(65) and the New Jersey (66) data because, while Freni and Gaylor identify cities and
states that are fluoridated and nonfluoridated, the cancer registry areas covered by
these cities and states are much larger and sometimes include both fluoridated and
nonfluoridated locations, e.g. Seattle and Iowa. Nonetheless, by calculating net bone
cancer incidence rates (male rates minus female rates) from their data, what appeared
to be fluoridation-linked increases in bone cancer incidence rates were observed
(Table 8). It is difficult to understand how these investigators could have come to any
conclusions, since they mistabulated or had no knowledge of the fluoridation status of
20 of the 35 areas in their study.
TABLE 8. Net bone cancer incidence rates (male rates minus
female rates) in fluoridated (F) and nonfluoridated (NF)
populations (mostly for the period 1983-1987) (70)*
Net Bone Cancer Rate per 100,000 Population per Year
Canada t
UK+
Europe§ Australia/New Zealand§
F
0.36
0.44
0.30
0.20
NF
0.05
- 0.10
0.27
0.07
0.54
0.03
Difference (F - NF) 0.31

ustt

* Age adjusted world.

.
NF consists of Los Angeles and Utah; F consists of San Francisco, Connecticut, Atlanta,
Iowa, Detroit, New Mexico, New York City, New York Upstate, Puerto Rico, Seattle, New
Orleans.
t NF consists of British Columbia which is 10% fluoridated; F consists of the rest of Canada
which is 40-70% fluoridated (74).
.
F consists of Birmingham which is fluoridated; NF consists of Northwest, Oxford, South
Thames, Southwest, Trent, Mersey, and Scotland which are not fluoridated (75), but the
estimated fluoride consumption from tea is approximately 1-2 mg per day.
§ NF consists of Denmark, Norway and Sweden which are not fluoridated; East Germany
which is 20% fluoridated and Finland which has a widely used fluoride tablet program are not
included in either group; F consists of Australia which is 66% fluoridated and New Zealand
which is 50% fluoridated (76).
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Two other investigators, even though they revealed substantial and significant
fluoridation-linked increases in bone cancer incidence rates among males 0-19 years of
age, tried to either minimize or discount their results.
The New Jersey Health Department, out of concern that fluoridation might be
linked to increased rates of osteosarcoma, studied osteosarcoma rates in New Jersey
and found male osteosarcoma rates 3-8 times higher in fluoridated areas. It is
interesting to note that they changed the title of their report from "A Brief Report on
the Association of Drinking Water Fluoridation and the Incidence of Osteosarcoma
among Young Males" to "An Epidemiologic Report on Drinking Water and
Fluoridation" within a month after its publication.
• •'
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Although the NCr studies on bone cancer in humans indicated a 30-40% increase
in bone and joint cancer incidence rate among males under the age of 20, the authors
rationalize away this increase as follows. They reasoned that if an area was fluoridated
before 1955, it should show a smaller increase in cancer incidence rate from the 19731980 survey to the 1981-1987 survey (since virtually all boys would have had the
opportunity for life-long exposure during both periods) than areas fluoridated after
1965, if fluoridation were the cause. Since the cancer incidence rate (from the 19731980 survey to the 1981-1987 survey) increased more in the group fluoridated before
1955, the NCr concluded that fluoridation was not responsible for the increase in
bone cancer. However, looking at the increase in net cancer incidence rate (male
minus female) from the 1973-1980 survey to the 1981-1987 survey, it is found that a
greater increase occurs in the group fluoridated after1965 (F>1965) than i~ the group
fluoridated before 1955 (F<1955). See Table 9, also derived from NCr data (65).
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TABLE 9. Net bone cancer incidence rates (male rates minus female rates)
in populations aged 0-19 residing in nonfluoridated (NF) areas and in areas
fluoridated before 1955 (F<1955) and after 1965 (F>1965) for the two
survey periods (1973-1980 and 1981-1987) and the increases in net bone
cancer incidence rates from one survey period to the other.·

NF

F

'.

F<1955
F>1965

-'

.

Furthermore, the net bone cancer incidence rates for those populations exposed
to fluoridation before 1955 (F<1955) are higher than net bone cancer incidence rates
in those exposed after 1965 (F>1965) for the entire survey period (1973-1987), as
one would expect. See Table 10, also derived from Ncr data (65).
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Increase from 1973-1980
to 1981-1980
- 0.10
0.25
0.01
0.29

• Age adjusted US 1970
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Survey Periods
1973-1980
1981-1987
- 0.29
- 0.39
0.31
0.56
0.60
0.62
0.29
0.58

.

Careful reading also suggests serious shortcomings in how data were treated in
the NCI report. At one point, the authors themselves pointed out the pitfalls in
another method they used to discount their results. They admitted: "The method of
analysis used in this study . . . has some potential disadvantages. Different counties at
different time periods were grouped according to their relation to the time of
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TABLE 10. Net bone cancer incidence rates (male rates minus female
rates) in popuiations aged 0 -i 9 residing in nonfluoridated (NF) areas and
in areas fluoridated before 1955 (F<1955) and after 1965 (F>1965) for the
entire survey period (1973-1987).*

NF
F<1955
F>1965

All ages

Ages 0-19

0.06
0.61
0.32

-0.34
0.61
0.43

* Age adjusted US 1970
fluoridation ... if a large· county or grouping of counties had an unusual cancer
experience, and appeared at only one end or other of. the time-to-fluoridation
grouping, then the patterns ... could be biased" (73). The NCI authors. also used this
method in an attempt to rationalize away the 30-50% increase they found in cancers
ofthe oral cavity and pharynx.
.

o

Newburgh, New York, was one of the first cities in the United States to be
fluoridated. In 1956, eleven years after fluoridation was instituted, Caffey, a professor
of clinical pediatrics at the College of Physicians and Surgeons, Columbia University,
noted cortical defects in the bone X-rays of 13.5% of the children living in fluoridated
Newburgh, compared to only 7.5% in the neighbouring nonfIuoridated town of
Kingston (77). The difference was statistically significant and substantive. Dr Caffey
had already noted that these bone defects were strikingly similar to those of
osteogenic sarcoma, otherwise known as osteosarcoma (78). In commenting on this
observation, the author of the fluoride section of the National Academy of Sciences
report "Drinking Water and Health" pointed out: "While progression of cortical
effects to malignancies has not been observed clinically, it would be importaIrt to have
direct evidence that osteogenic sarcoma rates in males under 30 have not increased
with fluoridation" (79).
Since fluoride induces the transformation of fibroblasts into fibrosarcomas (27),
one might also expect it to induce the transformation of osteoblasts into osteosarcomas. Biologically, it is reasonable that fluoride, while causing bone cancer in
males, might not cause bone cancer in femaleS. Fluoride-linked bone cancer is noticed
in males at a period of time in their lives when they are shutting off bone growth by
a process (the production of testosterone) that takes longer than the way in which
females shut off bone growth (estrogens). By taking advantage of these differences,
fluoride could easily induce osteosarcomas in males and not in females. In fact, studies
show that 1 ppm fluoride depresses testosterone synthesis in vitro (80). Researchers
from Battelle and the National Institute ofEnvironmental Health Sciences pointed out:
"with the single chemical previously studied by the NTP, which induced a clear increase in osteosarcomas in rats, the response was seen in males and not females" (81).
Our data regarding the effect of fluoridation on mortality from all cancers (48)
has repeatedly been criticized for supposedly not simultaneously correcting our
figures for age, race and sex. While we made these corrections as early as 1976 (49),
Table 11 gives the clearest indication of the age-race-sex corrections of our figures.
An increase of 10.3 fluoridation-linked cancer deaths per 100,000 population per year
over the period 1953-1968 is observed.
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TABLE 11. Fluoridation-linked cancer deaths per 100,000
population per year corrected forage, race and sex·
Before initiation
of fluoridation
1940-1949

o

During initiation
of fluoridation
1953-1956
4.3

After
initiation of fluoridation .
1957-1960
7.3

1961-1964
7.8

1965-1968
10.3

* Using US 1950 as reference population

The Knox Report (82) has criticized us for using intercensal years, saying "It
would be safer to avoid this source of possible error by adopting the normal practice
of centering the calculation of the standardized mortality ratios (SMRs) on, or closely
around, the census years, thus using population estimates which would be expected to
be more reliable." Using figures taken on and closely around the census years of 1950
and 1970, we found a fluoridation-linked increase of 7.1 cancer deaths per 100,000
per year. Confronted with these figures, Sir Richard Doll admitted that there was an
absolute increase in cancer death rate in fluoridated areas (83):

Queen's Counsel. "Well, the figures speak for themselves, don't they, and
would you agree that in general terms they show, whichever method you
use, that the fluoridated cities do worse than the non-fluoridated cities in
comparison as to what happened between 1950 and 1970?"
Doll: "Yes, I do agree, and that is why I said this paper was the first
.
paper which I thought was ofany consequence . .. "
Ironically, most of the studies that the Knox report relies upon use intercensal
population estimates. In this case, using a pericensal figure around 1970 leads to the
inclusion of some cities in the control group that were fluoridated between 1970 and
1972. Nevertheless, extrapolating the figures of 7.1 and 10.3 to the 130,000,000
Americans who are drinking fluoridated water gives a figure of approximately. 9,000
to 13,000 fluoridation-linked cancer deaths in the US per year. This is more than can
be accounted for by fluoride-induced bone cancer and oral cancer.
In a recent study by Shupe and coworkers (84), a total of 10 male and 190 female
cattle were ~bjected to low, moderate and high fluoride exposures. Only those
animals exposed to high fluoride levels exhibited cancers. One exhibited a squamous
cell carcinoma and the other exhibited an "undifferentiated" carcinoma. This rate of 2
fluoride-linked cancers per 87 animals is more than enough to be consistent with our
figure of 9,000.to 13,000 fluoridated-linked cancer deaths in the US per year. As
could be expected with the small number of male animals used, no osteosarcomas
were observed in this study.

Conclusions
From the analyses presented in this report, we conclude that
1. The preponderance of evidence shows that fluoridation is causing an increase in
bone cancer and deaths from bone cancer in human populations among males
under age 20.
2. The increase in bone cancer attributable to fluoridation may all be due to an
increase in osteosarcoma caused by fluoride.
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3. The preponderance of evidence shows that fluoridation is causing an increase in
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4. Since fluoride has been linked,to bone and oral cancers in animals and humans, its
biochemistry and its ability to inhibit the DNA repair enzyme system (85), to
accelerate tumor growth rate (86), to inhibit the immune system (87), to cause
genetic damage in a number of different cell lines (1-28), and to induce melanotic
tumors (42), fibrosarcomas (27), hepatocholangiocarcinomas (60), and other
tumors and cancers, strongly indicate that fluoride would have a generalized effect
on increasing cancers overall.
5. According to our estimates, over 10,000 cancer deaths are caused each year in the
United States by fluoridation; this supports the conclusion that fluoridation is
causing other types of cancer in humans.
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