Fluoride Toothpaste

Fluoride toothpastes are effective in helping to prevent
tooth decay but have been identified as a major risk factor
for enamel fluorosis when used inappropriately 424389

In order to decrease the risk of dental fluorosis, the
American Dental Association (ADA) recommends:*®

+ For children younger than 3 years, caregivers should
begin brushing children’s teeth as soon as they begin
to come into the mouth by using fluoride toothpaste
in an amount no more than a smear or the size of a
grain of rice. (See Figure 4 in Question 23.) Brush
teeth thoroughly twice per day (morningand night)
or as directed by a dentist or physician. Supervise
children’s brushing to ensure that they use the
appropriate amount of toothpaste.

- For children 3 to 6 years of age, caregivers should
dispense no more than a pea-sized amount (Figure
4) of fluoride toothpaste. Brush teeth thoroughly
twice per day (morning and night) or as directed by
a dentist or physician. Supervise children’s brushing
to minimize swallowing of toothpaste.

The reason for including age information on directions
for use for fluoride toothpaste is because it takes
into account the ages during which teeth are most
susceptible to dental fluorosis (during the time when
the teeth are forming under the gums). Additionally,
until approximately six years of age, children have
not developed the full ability to spit and not swallow
toothpaste. Inadvertently swallowing toothpaste during
brushing can increase the risk of dental fluorosis. After
age eight, the enamelformation of permanent teeth
(with the exception of the third molars) is basically
complete;58 therefore, the risk of developing dental
fluorosis is over. Because dental fluorosis occurs while
teeth are forming under the gums, individuals whose
teeth haveerupted are not at risk for enamel fluorosis.

& Additional information on this topic can be found
in this Section, Question 27

Numerous studies have established a direct relationship
between young children brushing with more than a
pea-sized amount of fluoride toothpasteand the risk
of very mild or mild dental fluorosis in both fluoridated
and nonfluoridated communities,4243.487189 |t was
noted that 34% of the dental fluorosis cases in a
nonfluoridated community were explained by children
having brushed with fluoride toothpaste more than

once per day during the first two years of life2° In the
optimally fluoridated community, 68% of the fluorosis
cases were explained by the children using more than

a pea-sized amount of toothpaste during the first year
of life.*® However, recognizing that the risk tooth decay
can start before a child's first birthday, it is considered
important to begin using a fluoride toothpaste when
the child's first tooth appears in the mouth*°

Dietary Fluoride Supplements

A systematic review published in 2006 concluded that
the use of supplements during the first six years of life,
and especially during the first three years, is associated
with a significant increase in dental fluorosis.®’

Dietary fluoride supplements should only be
prescribed for children at high risk for tooth
decay who live in nonfluoridated areas.*

Dietary fluoride supplements should be prescribed
according to the dosage schedule found in the Evidence-
based Clinical Recommendations on the Prescription of
Dietary Fluoride Supplements for Caries Prevention:

A Report of the American Dental Association Council
on Scientific Affairs published in 2070.4' The current
dietary fluoride supplement schedule*! is shown in
the Benefits Section, Question 12, Table 1.

Determination of the level of risk for tooth decay

is accomplished through the use of a professional
caries risk assessment that assists the health provider
identif y and assess factors that could contribute to
the development of cavities.*' A child’s caries (cavity)
risk should be assessed on a routine basis because
risk status can be affected by changes in the child's
development, home conditions, dietary regimen and
oral hygiene practices. Additional information on caries
risk assessments can be found on the ADA website.%
Because of the many sources of fluoride in the diet,
proper prescribing of fluoride supplements can be
complex. It is suggested that all sources of fluoride
be evaluated with a thorough fluoride history before
supplements are prescribed for a child.#' This evaluation
should include testing of the home water supply if
the fluoride concentration is unknown. Families on
community water systems should contact their water
supplier to ask about the fluoride level. Consumers
with private wells should have the water tested yearly
to accurately determine the fluoride content.

& Additional information on this topic can be found
in the Benefits Section, Question 4.
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Dietary fluoride supplements can be considered

for infants and children aged 6 months to 16 years.
Compliance with the daily administration of the
supplement wil enhance the cavity prevention
benefits. Providers should consider and monitor the
ability of the caregiver and child to adhere to the
schedule. If compliance is an issue, another mode
of fluoride delivery should be considered.*!

Use of Over the Counter Fluoride-Containing
Dental Productsin the Home

Parents, caretakers and health care professionals
should judiciously monitor use of all fluoride-
containing dental products by children under
agesix. Asis the case with any therapeutic product,
more is not always better. The same is true for most
products found in the medicine cabinet; care should
be taken to adhere to label directions on fluoride
prescriptions and overthe-counter products (e.g.,
fluoride toothpastes and rinses).

The ADA recommends the use of fluoride
mouthrinses, but not for children less than six
years of age because they may swallow the
rinse 23 These products should be stored out of the
reach of children. Additional information regarding
the use of mouthrinses can be found on the ADA
website.?

Drinking Water That Has Been Fluoridated at
the Recommended Levels

In 2015, the U.S. Public Health Service made a
recommendation on the level of fluoride to be used
in water fluoridation (0.7mg/L) to provide the best
balance of protection from tooth decay while limiting
the risk of dental fluorosis®

6 Additional information on this topic can be found
in this Section, Question 19.

Drinking Water With High Levels of Naturally
Occurring Fluoride

In areas where naturally occurring fluoride
levels in ground water are higher than 2 mg/L,
the U.S. EPA has recommended that consumers
should consider action to lower the risk of
dental fluorosis for young children such as
providing drinking water froman alternative
source.®
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Families with young children on community water
systems should contact their water suppliers to

ask about the fluoride level in their drinking water.
Consumers with private wells should have the water
tested yearly to accurately determine the fluoride
content. Consumers should consult with their
dentist regarding water-testing results and discuss
appropriate dental health care measures.

In homes where young children (with developing
permanent teeth) are faced with consuming water
with a fluoride level greater than 2 mg/L, families
should use an alternative primary water source that
contains the recommended level of fluoride for
drinking and cooking.

@ Additional information on this topic can be found
in this Section, Question 21.

30. Why is there a warning label on a tube
of fluoride toothpaste?

Answer.

The U.S. Food and Drug Administration (FDA) has
established regulations for warning labels for a
number of over-the-counter items it considers
safe and effective including fluoride toothpaste.

Fact.

The FDA has published requlations regarding
warning labels for over-the-counter (OTC) drugs
inthe Code of Federal Regulations (CFR).%* All the
non-prescription drugs covered by these reqgulations
must display the general warning "Keep out of the
reach of children” in bold type. The regulations
outline three additional warning statements (based
on the most likely route of exposure) to be listed on
the label in the event the drug is misused. While they
vary slightly, they all include the following language:
“..get medical help or contact a Poison Control
Center right away."**

In the CFR, the FDA has outlined the drug categories
to be covered by these warning labels.®* Some of
the 26 categories include antacids, allergy treatment
products, antiperspirants, cold remedies, ophthalmic
products and dentifrices and dental products such as
analgesics, antiseptics, etc.®



A specific FDA regulation® applies to “Anticaries
Drug Products for Over-The-Counter Human Use”
which provides the exact language for the warning
label to be used on “fluoride dentifrice (gel, paste,
and powder) products.” The regulation requires the
following language appear on these products under
the heading “Warning”:

“Keep out of reach of children under 6 years of

age. [highlighted in bold type] If more than used for
brushing is accidentally swallowed, get medical help
or contact a Poison Control Center right away."®®

The overthe-counter (OTC) drugs listed in these
regulations are generally recognized as safe and effective
by the FDA ¢ Fluoride toothpaste is just one of a long
list of OTC products that carries a warning label.

The over-the-counter (OTC) drugs listed in
these regulations are generally recognized
as safe and effective by the FDA. Fluoride

toothpaste is just one of a long list of OTC
products that carries a warning label.

While the FDA has required such label language since
1997, the ADA has required manufacturers seeking
the ADA Seal of Acceptance to place a label on
fluoride toothpaste since 1991 to help ensure proper
use and thereby reduce the risk of dental fluorosis.
At that time, the ADA required the label to include:
“Donot swallow. Use only a pea-sized amount for
children under six. To prevent swallowing, children
under six years of age should be supervised in the
use of toothpaste.”

Additionally, to ensure children’s safety, the ADA
limits the total amount of fluoride allowed in any one
tube of ADA-Accepted toothpaste. If a child were to
ingest an entire tube of fluoride toothpaste at one
time, the total fluoride content of a single tube is not
enough to cause a fatal event. In fact, because of
some of the (non-fluoride) additives in toothpaste,

a child attempting to ingest a tube of toothpaste
would most likely vomit before they could eat
enough to become seriously ill.

31. Is fluoride, as provided by community
water fluoridation, a toxic substance?

Answer.
No. Fluoride in water at the recommended level is
not toxic according to the best available scientific
evidence.

Fact.

Toxicity is related to dose. While lar ge doses of
fluoride could be toxic, it is important to recognize
the difference between the effect of a massive dose
of an extremely high level of fluoride versus the
fluoride level currently recommended for public water
systems. Like many common substances essential to
life and good health — salt, iron, vitamins A and D,
chlorine, oxygen and even water itself — fluoride
can be toxic in massive quantities. Fluoride at the
much lower recommended concentrations (0.7 mg/L)
used in community water fluoridation is not harmful
or toxic.'®

Fluoride at the much fower recommended
concentrations (0.7 mg/L) used in community
water fluoridation is not harmful or toxic.

The single dose (consumed all at one time) of
fluoride that could cause acute fluoride toxicity is

5 mg/kg of body weight (11mg/kg of body weight
of sodium fluoride)®” This dose is considered the
probably toxic dose (PTD) which “is defined as the
minimum dose that could cause serious or life-
threatening systemic signs and symptoms and that
should trigger immediate therapeutic intervention
and hospitalization.”” Acute fluoride toxicity
occurring from the ingestion of optimally fluoridated
water is impossible.” With water fluoridated at 1
mg/L, an individual would need to drink five (5)
liters of water for every kilogram of body weight.
For example, for an adult male (155 pound/70.3
kilogram man), it would require that he consume
morethan 350 liters (nearly 93 gallons) of water
at one time to reach an acute fluoride dose. With
optimally fluoridated water now set at 0.7 mg/L, it
would take almost 30% more, or nearly 120 gallons
(more than 1,900 eight ounce glasses) of water at
one time to reach the acute dose.
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Chronic fluoride toxicity can develop after 10 or more
years of exposure to very high levels of fluoride, levels
much higher than what is associated with drinking
water fluoridated at recommended levels. The primary
functional adverse effect associated with long-term
excess fluoride intake is skeletal fluorosis.*°® The
development of skeletal fluorosis and its severity is
directly related to the level and duration of fluoride
intake. For example, the ingestion of water naturally
fluoridated at approximately 5 mg/L or greater for
10 years or more is needed to produce clinical signs
of osteosclerosis (a mild form of skeletal fluorosis that
can be seen as a change in bone density onx-rays) in
the general population. In areas naturally fluoridated
at 5 mg/L, daily fluoride intake of 10 mg/day would
not be uncommon.*® A survey of X-rays from 170,000
people in Texas and Oklahoma whosedrinking water
had naturally occurring fluoride levels of 4 to 8 ppm
revealed only 23 cases of osteosclerosis and no cases
of crippling skeletal fluorosis*® Evidence of advanced
skeletal fluorosis, or crippling skeletal fluorosis, was not
seen in communities in the United States where water
supplies contained up to 20 mg/L of naturally occurring
fluoride.4%2° In these communities, “daily fluoride
intake of 20 mg/day would not be uncommon.*?
Crippling skeletal fluorosis is extremely rare in the
United States and is not associated with water
fluoridated at the recommended level 438

& Additional information on this topic con be found
in this Section, Question 26.

The Environmental Protection Agency (EPA) identifies
the most serious hazardous waste sites in the nation.
These sites make up the Superfund: National Priorities
List (NPL) and are the sites targeted for long-term
federal cleanup activities'®® The Agency for Toxic
Substances and Disease Registry (ATSDR) prepares
toxicological profiles for hazardous substances that
describe the effects of exposure from chemicals found
at these sites and acute releases of these hazardous
substances.”®' The ATSDR provides answers to the
most frequently asked questions about exposure to
hazardous substances found around hazardous waste
sites and the effects of exposure on human health. The
Toxicological Profile for Fluorides, Hydrogen Fluoride
and Fluorine indicates that subsets of the population
could be unusually susceptible to the toxic effects of
fluoride and its compounds at high doses, such as what
might be encountered in the cleanup of a chemical spill.
However, there are no data to suggest that exposure
to the low levels of fluoride associated with community
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water fluoridation would result in adverse effects

in these potentially susceptible populations.®* The
ATSDR'’s Public Health Statement on Fluorides states
that “when used appropriately, fluoride is effective in
preventing and controlling dental caries."*?

While large doses of fluoride could be toxic, it is
important to recognize the difference in the effect of
a massive dose of an extremely high level of fluoride
versus the recommended amount of fluoride found

in optimally fluoridated water. The implication that
fluoride in large doses and fluoride in trace amounts
have the same effect is completely unfounded. Many
substances in widespread use are very beneficial in
small amounts while toxic in large quantities.

The possibility of adverse health effects from
continuous low level consumption of fluoride over
long periods has been studied extensively. As with
other nutrients, fluoride is safe and effective when
used and consumed properly. No charge against the
safety of fluoridation has ever been substantiated by
generally accepted scientific knowledge. After more
than 70 years of research and practical experience,
the best available scientificevidence indicates that
fluoridation of community water supplies is safe.

After more than 70 year s of research and
practical experience, the best available
scientific evidence indicates that fluoridation
of community water supplies is safe.

32. Does drinking water fluoridated at the
recommended levels cause or accelerate the
growth of cancer?

Answer.

According to the best available scientific evidence,
there is no association between cancer rates in
humans and drinking water that is fluoridated at the
recommended levels.

Fact.

Since community water fluoridation was introduced in
1945, more than 50 epidemiologic studies in different
populations and at different times have failed to
demonstrate an association between fluoridation

and the risk of cancer.' Studies have been conducted



in the United States,'*3-'°% Japan,'®? the United
Kingdom,"®*'? Canada"?® and Australia.""* In addition,
over the years, a number of independent bodies from
around the world have conducted extensive reviews of
the scientific literature and concluded that there is no
relationship between fluoridation and cancer.'-2459115
At the beginning of the Safety Section in Question 17,
a number of recent reviews are listed that have also
concluded there is no relationship between fluoridation
and cancer 011131518201 Clear|y, the best availabte
science indicates thereis no association between
fluoridation and cancer.

Clearly, the best available science indicates
there is no association between fluoridation
ond cancer.

Many of the questions about a possible association
between fluoride and cancer center around a form
of bone cancer called osteosarcoma. This topic is
covered in the next question.

In October 2011, the Célifornia Office of
Environmental Health Hazard Assessment (OEHHA)
through its Carcinogen Identification Committee
(CIC) determined that fluoride does not cause cancer.
The review was part of California’s Proposition 65
listing process!'® Proposition 65 was enactedin 1986
with theintent to protect California citizens and the
State’s drinking water sources from chemicals known
to cause cancer, birth defects or other reproductive
harm and to inform citizens about exposure to such
chemicals. It requires the Governor to publish, at
least annually, a list of chemicals known to the state
to cause cancer or reproductive toxicity. The OEHHA
administers meetings of the CIC and the list of items
to be reviewed through the Proposition 65 process.
On May 29, 20009, fluoride was selected by OEHHA
forreview by the CIC. Due to widespread exposure
to fluoride, it was identified as one of five high
priority chemicals to be evaluated. A public comment
period followed. On July 8, 2011, as the next step

in the Proposition 65 process, the CIC released a
hazard identification document, "Evidence on the
Carcinogenicity of Fluoride and its Salts”. It was used
by the CIC in its deliberations on whether fluoride
should be listed as a carcinogen under Proposition
65. A second public comment period followed. At

a public meeting on October 12, 2011, the CIC

heard additional testimony and then voted on the
question, "Do you believe that it has been clearly
shown, through scientifically valid testing according
to generally accepted principles, that fluoride causes
cancer?” The CIC’s vote was unanimous (6-0) that
fluoride had not been clearly shown to cause cancer.™’

On its website, the American Cancer Society (ACS)
provides a page titled, “Water Fluoridation and Cancer
Risk.”""® In question and answer format, the ACS
provides basic information regarding fluoridation

as well as information on a number of studies that
examined the possible association between fluoridation
and cancer — many of which are referenced in the
opening paragraph of this Safety Section. Near the
bottom of the ACS web page, under the header
“Assessmentsby Expert Groups” is this paragraph:

The general consensus among the reviews done
to date is that there is no strong evidence of a link
between water fluoridation and cancer. However,
several of the reviews noted that further studies
are needed to clarify the possible link.""®

33. Does fluoridated water cause
osteosarcoma?

Answer.
No. The best available scientific evidence shows that
fluoridated water does not cause osteosarcoma.

Fact.

In 2016, the American Society of Clinical Oncology
estimated that a total of 1,000 people, including
450 children and teens younger than 20, would be
diagnosed with osteosarcoma (a form of bone cancer)
in the United States during the year. About 2% of

all childhood cancers are osteosarcoma which most
often affects those between the ages of 10 and 30.
Osteosarcoma is about 50% more commonin boys
than girls. The 5-year survival rate for children and
teens with osteosarcoma that is only in one place at
the time of diagnosis is 70%."

In 2014, researchers from England published the
largest study ever conducted examining the possible
association between fluoride in drinking water and risk
of osteosarcoma or Ewing sarcoma. Analyzing 2,566
osteosarcoma cases and 1,650 Ewing's sarcoma cases
from 1980 to 2005, the study found that higher
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levels of natural or adjusted fluoride in drinking water
in Great Britain (England, Scotland and Wales) had
no impact on the incidence of either osteosarcoma
or Ewing's sarcoma in people aged 0-49. Water
fluoride levels ranged from near zero to a maximum
of approximately 1.26 ppm.'?°

A case-control study'?' published in 2011 found no
significant association between the fluoride levels
in bone and osteosarcoma risk. Led by a Harvard
researcher, the study analyzed fluoride levels in
bone samples from 137 patients with primary
osteosarcoma and bone samples from 51 patients
with other newly-diagnosed malignant bone tumors

who served as a control group. Conducted in nine U.S.

hospitals over an eight-year period (1993 and 2000),
the study was considered the most extensive to date
on the issue. The vast majority of fluoride in the body
is located in calcified tissue such as bone. The study
hypothesized that if chronic exposure to fluoride
was a risk factor for osteosarcoma, then those cases
would have a significantly higher level of fluoride in
bone than the controls. This was not the case. The
major advantage of this study was the ability to use
actual bone fluoride levels as a measure of fluoride
intake rather than estimating fluoride exposure.
Focusing on fluoride intake from water as a primary
source of fluoride, in earlier studies'?%'2* members of
the research team noted the dif ficulty in obtaining
accurate information on fluoride levels of drinking
water at the subjects’ homes. Even when accurate
information could be obtained, that information did
not reflect actual consumption of water by the study
subjects. Funding for the study came from three
agencies of the National Institutes of Health — the
National Cancer Institute, the National Institute of
Environmental Health Sciences and the National
Institute of Dental and Craniof acial Research.’?'

The best available scientific evidence shows
that fluoridated water does not cause
osteosarcoma (a form of bone cancer).
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34. Does fluoride, as provided by community
water fluoridation, inhibit the activity of
enzymes in humans?

Answer.

The best available scientific evidence demonstrates
that the recommended levels of fluoride in drinking
water, has no effect on human enzyme activity.

Fact.

Enzymes are organic compounds that promote
chemical change in the body. The best available
scientific evidence has not indicated that water
fluoridated at the recommended levels has any
influence on human enzyme activity. There are no
available data to indicate that, in humans drinking
water fluoridated at the recommended levels,

the fluoride affects enzyme activities with toxic
consequences.'” The World Health Organization
report, Fluorides and Human Health states, "No
evidence has yet been provided that fluoride
ingested at 1 ppm in the drinking water affects
intermediary metabolism of food stuffs, vitamin
utilization or either hormonal or enzymatic activity.”'?5

In 2006, the National Research Council Report
stated that the available data were not sufficient to
draw any conclusions about potential effects or risks
to liver enzymes from low-level long-term fluoride
exposures such as those seen with community
water fluoridation.®

The concentrations of fluoride used in laboratory
studies to produce significant inhibition of enzymes
are hundreds of times greater than the concentration
present in body fluids or tissues.?® While fluoride
could affect enzymes in an artificial environment
outside of a living organism in the laboratory, it is
unlikely that adequate cellular levels of fluoride to
adversely alter enzyme activities would be attainable
in a living organism. The two primary physiological
mechanisms that maintain a low concentration of
fluoride ion in body fluids are the rapid excretion of
fluoride by the kidneys and the uptake of fluoride
by calcified tissues.”



35. Does the ingestion of optimally
fluoridated water adversely affect the
thyroid gland or its function?

Answer.

The best available scientific evidence indicates
optimally fluoridated water does not have an
adverse effectonthe thyroid gland or its function.

Fact.

A number of systematic reviews completed in the
last ten years have looked at a possible association
between exposure to fluoride and thyroid function.

In 2017, the Australian National Health and Medical
Research Council’s systematic review Information
Paper — Water Fluoridation: Dental and Other Human
Health Outcomes'® concluded, “There is no reliable
evidence of an association between water fluoridation
and current Australian levels and thyroid function”
(Current recommendations for fluoride levels in
drinking water in Australia are a range of 0.6 to

1.1 mg/L depending on climate.)'

A scientific evaluation of fluoridating agents of drinking
water was done by the Scientific Committee on Health
and Environmental Risks (SCHER) as requested by the
European Commission (EC). The EC is the European
Union’s (EU) executive body with responsibility to
manage EU policy. The final report, Criticd review of
any new evidence on the hazard profile, health effects,
and human exposure to fluoride and the fluoridating
agents of drinking water, was released in 2011. It stated
that “A systematic evaluation of the human studies
does not suggest a potential thyroid effect at realistic
exposures to fluoride”2°

In 2015, the U.S. Public Hedlth Service Recommendation
for Fluoride Concentration in Drinking Water for the
Prevention of Dental Caries'® was released. It referred
to the 2006 National Research Council’s report, Fluoride
in Drinking Water — A Scientific Review of the EPA's
Standards,® stating:

The 2006 NRC review considered a potential
association between fluoride exposure (2-4 mg/L)
and changes in the thyroid, parathyroid, and pineal
glands in experimental animals and humans. The
report noted that available studies of the effects
of fluoride exposure on endocrine function have
limitations. For example, many studies did not
measure actual hormone concentrations, and several

studies did not report nutritional status or other
factors likely to confound findings. The NRC called
for better measurement of exposure to fluoride in
epidemiological studies and for further research

“to characterize the direct and indirect mechanisms
of fluoride's action on the endocrine system and
factors that determine the response, if any, in a
given individual."®

On March 22, 2006, during the press webcast™’
fortherelease ofthe 2006 National Research Council
(NRC) Report,® John Doull, M.D., Ph.D., Professor
Emeritus of Pharmacology and Toxicology, University
of Kansas Medical Center, Kansas City and Chair of
the NRC Committee was asked about the conclusions
reached on fluoride and the endocrine system
(which includes the thyroid). Dr. Doull replied:

The Endocrine Chapter (of the NRC Report) is a
relatively new chapter. It has not been extensively
reviewed previously and our feeling was that we
needed to provide a baseline of all the adverse
effects and a lot of the systems that hadn’t really
been looked at very closely. We have a chapter for
example on the central nervous system which has
not been reviewed in detail previously. We went
through all those effects in the endocrine chapter,
the thyroid effect, the parathyroid effect, calcitonin
to see whether there were sufficient evidence

for us to include any of those effects as specific
adverse effects at 4 mg/L and the conclusion of
our Committee was that those were all things we
needed to worry about. Those were all things that
we made recommendations for additional research.
But, none of them reached the level where
we considered them to be signs of adverse
effects at the 4 mg/L level. (Emphasis added.)'?’

A population-based Canadian study'?® was released in
2017 that examined the association between fluoride
exposure and thyroid conditions. Data for the analysis
came from Cycles 2 (2009-2011) and 3 (2012-2013)
of Statistics Canada’s Canadian Health Measures Survey
(CHMS). The CHMS' target population is all Canadian
residents between the ages of 3 and 79 living in allten
Canadian provinces. It collects health information by
an individual in-home interview followed by a clinical
exam conducted in a mobile clinic. The researchers’
reported findings suggest that, at the population level
in Canada, fluoride exposure does not contribute to
impaired thyroid functioning during a time when multiple
sources of fluoride exposure, includng community water
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fluoridation, exist. It was additionally noted that the
findings could be broadly relevant to other countries
with similar populations and water fluoridation.'?®

In 2015, a study was published in which the authors
claimed to have found a positive association between
fluoride levels in drinking water and hypothyroidism.
Drawing immediate criticism, the published critiques
noted that a major weakness of this study was the
failure to consider a number of potential confounding
factors. The only confounders taken into consideration
were age, sex and socioeconomic status. While
acknowledging that iodine intake is associated with
thyroid health, the authors failed to consider iodine
as a factor along with the impacts of smoking and
medications. The strong conclusion of the paper was
not supported by the work of the authors or other
published literature.'3%-133

In addition, two studies have explored the association
between fluoridated water and cancer of the thyroid
gland. Both studies found no association between
optimal levels of fluoride in drinking water and
thyroid cancer 196110

36. Does water fluoridation affect the pineal
gland causing the early onset of puberty?

Answer.

The best available scientific evidence indicates that
water fluoridation does not cause the early onset of
puberty.

Fact.

The pineal gland is an endocrine gland located in the
brain which produces melatonin.**? Endocrine glands
secrete their products into the bloodstream and
body tissues and help regulate many kinds of body
functions. The hormone, melatonin, plays a role in
sleep, aging and reproduction.'

A single researcher has published one study in a
peer-reviewed scientific journal regarding fluoride
accumulation in the pineal gland. The purpose of the
study was to discover whether fluoride accumulates

in the pineal gland of older adults. This limited study,
conducted ononly 11 cadavers whose average age at
death was 82 years, indicated that fluoride deposited in
the pineal gland was significantly linked to the amount of
calcium in the pineal gland.™> It would not be unexpected
to see higher levels of calcium in the pineal gland of
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older individuals as this would be considered part of
a normal aging process. As discussed in Question 25,
approximately 99% of the fluoride present in the body
is associated with hard or calcified tissues.>? The study
concluded fluoride levels in the pineal gland were not
indicators of long-term fluoride exposure*®

The same researcher had theorized in her 1997
dissertation, portions of which are posted on numerous
internet sites opposed to fluoridation, that the
accumulation of fluoride in children’s pineal glands leads
to an earlier onset of puberty. However, the researcher
notes in the dissertation that there is no verification
that fluoride accumulates in children’s pineal glands.
Moreover, a study conducted in Newbur gh (fluoridated)
and Kingston (nonfluoridated), New York found no
statistically significant difference between the onset
of menstruation for girls living in a fluoridated versus
nonfluoridated area.’*® The National Research Council's
2006 report, Fluoride in Drinking Water: A Scientific
Review of EPA’s Standards, stated that a connection
between fluoride pineal function in humans remains
to be demonstrated.”®

37. Can fluoride, at the levels found in drinking
water that is fluoridated to the recommended
levels, alter immune function or produce an
allergic reaction (hypersensitivity)?

Answer.

There is no scientific evidence of any adverse effect
from fluoridation on any specific immunity, nor have
there been any medically confirmed reports of
allergic reaction from drinking or being in contact
with optimally fluoridated water.

Fact.

There is no scientific evidence linking health
conditions related to immune function suchas HIV or
AIDS (acquired immune deficiency syndrome) with
community water fluoridation™?

There are no confirmed cases of allergy to fluoride,
or of any positive skin testing in human or animal
models3® A committee of the National Academy of
Sciences evaluated clinical reports of possible allergic
responses to fluoride in 1977 and stated, “The
reservation inaccepting (claims of allergic reaction)
at face value is the lack of similar reports in much
larger numbers of people who have been exposed to
considerably more fluoride than was involved in the



original observations.”” The World Health Organization
also judged these cases to represent "a variety of
unrelated conditions” and found no evidence of
allergic reactions to fluoride.’#140

38. Is fluoride, as provided by community
water fluoridation, a genetic hazard?

Answer.

The best available scientific evidence indicates that
drinking water fluoridated at the recommended
levelsis nota genetic hazard.

Fact.

Chromosomes are the DNA-containing bodies of
cells that are responsible for the determination and
transmission of hereditary characteristics. A single
chromosome contains many genes which are the
functional hereditary units that occupy a fixed location
on a chromosome. Many studies have examined the
possible effects of fluoride on chromosome damage.

In 1993, the National Research Council (NRC) of the
National Academies issued a report® that supported the
conclusion that drinking optimally fluoridated water is
not a genetic hazard. In a statement summarizing its
research®, the NRC stated, “in vitro data indicate that:

1. the genotoxicity of fluoride is limited primarily to
doses much higher than those to which humans
are exposed,

2. even at high doses, genotoxic effects are not
always observed, and

3. the preponderance of the genotoxic effects that
have been reported are of the types that probably
are of no or negligible genetic significance.”™

The lowest dose of fluoride reported to cause
chromosomal changes in mammalian cells was
approximately 170 times that normally found in
human cells in areas where drinking water was
fluoridated at 1.0 mg/L, which indicates a large
margin of safety.? (Note that this would be 242 times
greater with fluoridation now set at 0.7 mg/L.)

In its subsequent 2006 report,? the NRC stated after
reviewing the evidence available since its 1993 report,
that the weight of evidence from studies on rodents
indicated a very low probability that fluoride presents
a risk of genetic mutation for humans.?

In addition, the 2006 NRC report? indicated that the
results of human studies related to fluoride and its effect
on genotoxicity since its 1993 report are inconsistent
and do not strongly indicate the presence or absence
of genotoxic potential for fluoride. Continued research
and evaluation are recommended.?

39. Does fluoride at the levels found
in water fluoridation affect human
reproduction, fertility or birth rates?

Answer.

According to the best available scientific evidence,
water fluoridation does not have an adverse effect
on human reproduction, fertility or birth rates.

Fact.

In 2011, the European Commission requested

the European Scientific Committee on Health and
Environmental Risks (SCHER) perform a critical review
of fluoridating agents of drinking water. A portion of
that report looked at reproductive issues. The report
concluded that there is no new evidence from human
studies indicating that fluoride in drinking water
influences male and female reproductive capacity.?°

In its 2006 report,® the National Research Council
(NRC) indicated that since 1990, the quality and
number of reproductive and developmental studies
using laboratory animals have improved significantly.
These high-quality studies indicate adverse
reproductive and developmental ef fects occur only
at levels of fluoride much higher than 4 mg/L.° The
NRC also indicated that a few studies conducted

with human populations have suggested that fluoride
might be associated with alterations in reproductive
hormones and fertility. However, the report continued
on to explain that limitations in study design, such as
the lack of control of reproductive variables, make
these studies of little value for risk evaluation.®

A study examining the relative risk of stillbirths
and congenital abnormalities (facial clefts, Down
syndrome and neural tube defects) found no
evidence that fluoridation had any influence on the
rates of congenital abnormalities or stillbirths.'
The study, conducted in 2003, analyzed data from
two population based registries to identify all
stillbirths and congenital abnormalities occurring
in northeastern England between 1989 and

1998 and compared the rates of stillbirths and
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specific congenital abnormalities in fluoridated and
nonfluoridated communities. The study found no
significant association between the occurrence of
stillbirths or specific congenital abnormalities and
fluoride levels in drinking water '

40. For women, does drinking water
fluoridated at the recommended levels
create a risk for their children to be born
with Down syndrome?

Answer.

There is no known association between the
consumption of drinking water fluoridated at the
recommended levels and Down syndrome.

Fact.

All people with Down syndrome have an extra,
critical portion of chromosome 21 present in all or
some of their cells. This additional genetic material
alters the course of development and causes the
characteristics associated with Down syndrome. The
cause of the extra full or partial chromosome is still
unknown. Maternal age is the major factor that has
been linked to an increased chance of having a baby
with Down syndrome. There is no definitive scientific
research that indicates that Down syndrome is caused
by environmental factors or the parents’ activities
before or during pregnancy.'#?

However, those opposed to fluoridation sometimes
still assert that consuming fluoridated tap water can
cause Down syndrome.

in 2014, the systematic review published by Public
Health England reviewed the literature and concluded
that there was no evidence of a difference in the rate
of Down syndrome in fluoridated and nonfluoridated
areas.”

A number of studies have looked at thisissuein the
past. Several are summarized below.

A detailed study of approximately 2,500 children
born with Down syndrome was conducted in
Massachusetts. A rate of 1.5 cases per 1,000 births
was found in both fluoridated and nonfluoridated
communities, providing strong evidence that
fluoridation does not increase the risk of Down
syndrome#*
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Another large population-based study with U.S.
national data relating to nearly 1.4 million births
showed no association between water fluoridation
and the incidence of congenital malformations
including Down syndrome.'*

A comprehensive study of Down syndrome births was
conducted in 44 U.S. cities over a two-year period.
Rates of Down syndrome were comparable in both
fluoridated and nonfluoridated cities'4*

41. Does ingestion of water fluoridated at
recommended levels have any effect on
intelligence (IQ) in children or neurological
impact?

Answer.

The best available science-based evidence does
not establish a causal relationship between
consumption of water fluoridated at recommended
levels and lowered intelligence (iQ) or behavioral
disorders in children.

Fact.

A number of systematic reviews and individual studies
provide evidence that consumption of optimally
fluoridated water at levels recommended in the U.S.
(0.7 mg/L) does not lower IQ or cause behavior
problems in children. The following conclusions from

a number of systematic reviews and individual studies
support the safety of community water fluoridation.

A number of systematic reviews and individual
studies provide evidence that consumption

of optimally fluoridated water at levels
recommended in the US. (0.7 mg/L) does not
lower IQ or cause behavior problems in children.

In 2017, the Australian National Health and Medical
Research Council’s systematic review Information
paper — Water Fluoridation: Dental and Other Human
Health Outcomes'® concluded, “The evidence from a
single study of acceptable quality shows that there is
no association between water fluoridation at current
Australian levels and the cognitive function of children
or adults.” (Current recommendations for fluoride
levels in drinking water in Australia are a range of
0.6 to 1.1 mg/L depending on climate.)'®



The report, Health Eff ects of Water Fluoridation:

An Evidence Review, issued in 2015 by the Ireland
Health Research Board noted,'s “There was only one
study carried out in a non-endemic or CWF area
(like Ireland) that examined fluoride and 1Q. This
was a prospective cohort study (whose design is
appropriate to infer causality) in New Zealand. The
study concluded that there was no evidence of a
detrimental effect on IQ as a result of exposure to
CWF (community water fluoridation).”®

In 2014, a scientific review, Health ef fects of water
fluoridation: A review of the scientific evidence,™
commissioned by the New Zealand Prime Minister’s
Chief Science Advisor and the President of the Royal
Society of New Zealand conciuded: “There is no
convincing evidence of neurological effects at fluoride
concentrations achieved by CWF."®

At therequest of the European Commission, the
Scientific Committee on Health and Environmental
Risks (SCHER) conducted a critical review?® of any new
evidence on the hazard profile, health effects, and
human exposure to fluoride and the fluoridating agents
of drinking water. Their report of May 2011 reviewed
animal and human studies concluding that “there is not
enough evidence to conclude that fluoride in drinking
water at concentrations permitted in the EU may impair
the IQ of children. SCHER also agreed that a biological
plausibility for the link between fluoridated water and
IQ has not been established **®

As noted in the preceding paragraphs, at least three
systematic reviews'®*'® indicated that there was
only one high-quality prospective cohort study

that addressed the issue of IQ. Published in 2014,

a study™® conducted in New Zealand followed a
group of more than 1,000 people born in the early
1970s and measured childhood IQ at the ages of

7,9, 11 and 13 years and adult IQ at the age of 38
years. Early |fe exposure to fluoride from avariety of
sources was recorded and adjustments were made for
factors potentially influencing IQ. Childhood factors
associated with 1Q variation included socio-economic
status of parents, birth weight and breastfeeding,

as well as secondary and tertiary educational
achievement, which is associated with adult 1Q. This
detailed study revealed no evidence that exposure to
water fluoridation in New Zealand affects neurological
development or 1Q. (Recommended levels of fluoride
used in New Zealand's fluoridation program range
from 0.7 mg/L to 1.0 mg/L.)"®

Those opposed to water fluoridation have promoted
studies that reportedly show fluoridation causes
lower intelligence (1Q) in children. The studies cited
are often from China, Mexico, India or Iran where social,
nutritional and environmental conditions are significantly
different from those in the United States. The vast
majority of these studies have not been published in
peerreviewed English language journals. The consensus
of those who have reviewed these studies is that the
quality of these studies does not stand up to scientific
scrutiny. The studies are of low quality, have a high risk of
bias and use a study design unsuited to prove or disprove
theories. They take no or little account of other factors
that are known to cause a lowering of IQ (also called
confounders) such as nutritional status, socioeconomic
status, iodine deficiency and consumption of other
harmful elements in ground water (arsenic or lead).

At the request of the U.S. EPA, a report on fluoride in
drinking water issued in 2006 by the National Research
Council® noted that the significance of the Chinese
studies reviewed was “uncertain.” “Most of the papers
were brief reports and omitted important procedural
details..Most of the studies did not indicate whether
the 1Q tests were administered in a blinded manner.
Some of the effects noted in the studies could have
been due to stress induced by the testing conditions.
Without detaied information about the testing
conditions and the tests themselves, the committee
was unable to assess the strength of the studies.”®

In England in 2009, the South Central Strategic
Health Authority requested an independent critical
appraisal of 19 papers and one abstract that reported
an association between fluoride in drinking water
and 1Q in countries outside England. The appraisal'’
noted that the study design and methods used by
many of the researchers in these studies had serious
limitations. The researchers also exhibited a lack of

a thorough consideration of confounding factors as

a source of biasin the results. From these studies
alone, it was “uncertain how fluoride was responsible
for any impairment in intellectual development.”
Significant differences were noted in conditions
between the communities studied and conditions in
England. For example, some studies noted high levels
of naturaly occurring fluoride in drinking water and
exposure to fluoride from other sources including the
practice of burning high fluoride coal to heat poorly
ventilated homes in China. Additionally, in many cases,
there were stark differences in other environmental
conditions and socioeconomic characteristics4’
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in November 2016, those opposed to fluoridation
filed a legal petition'® with the U.S. Environmental
Protection Agency (EPA) in Washington, D.C. calling
for the EPA to ban the addition of fluoridating
chemicals to public drinking water on the grounds
that a large body of animal, cellular, and human
research showed that fluoride is neurotoxic at doses
within the range now seen in fluoridated communities
in the U.S. (0.7 mg/L). The EPA responded to the
petition in February 2017 noting, “After careful
consideration, EPA denied the TSCA section 21 petition,
primarily because EPA concluded that the petition
has not set forth a scientifically defensible basis to
conclude that any persons have suf fered neurotoxic
harm as a result of exposure to fluoride in the U.S.
through the purposeful addition of fluoridation
chemicals to drinking water or other wise from fluoride
exposure in the U.5.""€ As allowed under the TSCA
process, the petitioners filed a lawsuit challenging the
EPAruling in April 2017 in the US. District Court for
the Northern District of California at San Francisco.
In late 2017, a federal judge denied an EPA motion
to dismiss the lawsuit.

In 2017 a study from Mexico City*® received

some coverage in the popular press. The authors
concluded higher urinary fluoride levels of pregnant
women were associated with lower scores on

tests of cognitive function in their children. This

was an observational study that by definition could
only show a possible association between fluoride
exposure and IQ — not cause and effect. This small
study did not adequately address a number of
potential confounders that might explain the possible
association such as breast feeding, maternal age,
gestational age, birth weight and education as well
as exposures to lead, mercury, arsenic and iodine
that affect IQ and other measures of cognitive ability.
Unlike conditions in the U.S., the pregnant women
participating in the study were exposed to varied
fluoride levels from naturally occurring fluoride in the
water supply (in some cases at levels aimost twice as
high as the level recommended for community water
fluoridation in the U.S.) and fluoridated salt.'4?

Additional research on this topic is underway through the
National Toxicology Program’s systematic review using
animal studies to evaluate potential neurobehavioral
effects from exposure to fluoride during development.
Initiated in 2015, work continued in 2017.2
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42. Does drinking fluoridated water increase
the level of lead in the blood or cause lead
poisoning in children?

Answer.

The best available scientific evidence has not shown
any association between water fluoridation and
blood lead levels.

Fact.

A number of reviews and data analyses indicate no
association between water fluoridation and blood
lead levels.

In 2011, the European Commission requested
that the European Scientific Committee on Health
and Environmental Risks (SCHER) perform a
critical review of fluoridating agents of drinking
water. The committee concluded that “it is

highly unlikely that there would be an increased
release of lead from pipes due to hexafluorosilicic
acid.2® Hexafluorosilicic acid is another name for
fluorosilicic acid which is one of the additives used
to fluoridate water in the U.S.

& Additional information on this topic can be found
in the Fluoridation Practice Section, Question 49.

A 2006 study analyzed data from the Third National
Health and Nutrition Examination Survey (1988-
1994) and the 1992 Fluoridation Census to evaluate
the relationship between water fluoridation and lead
concentrations in children. The study concluded that
the results did not support that the silicofluorides
used in community water systems caused higher
lead concentrations in childrens?

According to the Centers for Disease Control and
Prevention,”®' the average blood lead levels of
young children in the U.S. have continued to decline
sincethe 1970s primarily due to lead poisoning
prevention laws such as the phase-out of leaded
paint and leaded gasoline. The primary remaining
sources of childhood lead exposure are deteriorated
leaded paint, house dust contaminated by leaded
paint and soil contaminated by leaded paint and/or
decades of industrial and motor vehicle emissions.
Besides exposure to lead paintin older homes, lead
water pipes and fixtures also can be found in homes
built before 1978. In some areas of the county, folk
remedies and pottery also add to lead exposure’®?
Findings from the National Health and Nutrition



Examination Surveys (NHANES) from 1976-1980 to
2003-2008 show that the percentage of children
aged 1- to 5-years-old having high lead blood levels
(>10 pg/dL) declined dramatically from 88.2%

to 0.9%."2 During that same time period (1976

to 2008), the percentage of the U.S. population
receiving fluoridated water rose from approximately
48.8% to 64.3%.5 Moreover, in the 1991-1994
NHANES, the overall (allage groups) prevalence of
high lead blood levels (210 pg/dL) was 2.2% but
decreased to 0.7% by the 1999-2002 survey.™'
While antifluoridationists claim that fluoridated water
increases lead blood levels in children, the fact is
that since 1976 while the use of water fluoridation
has increased, the percentage of children in the US.
with high lead blood levels actually has continued

to decreased substantially. This demonstrates

that the claim made by those opposed to water
fluoridation that fluoride in water increases lead
concentrations in children is unfounded. It should

be noted that approximately 95% of the primary
sources of adult lead exposure are occupational >

In general, adult blood lead levels have continued to
decline over recent decades due largely to improved
prevention measures in the workplace and changes
in employment patterns.'>*

Those opposed to water fluoridation sometimes
claim that there is an increase in acidity when fluoride
is added to water and that the acidic water in the
system leaches lead from pipes and fixtures. The
process of adding fluoride to water has minimal
impact on the acidity or pH of drinking water. Under
some water quality conditions, a small increase in

the acidity of drinking water that is already slightly
acidic can be observed after treatment with alum,
chlorine, fluorosilicic acid or sodium fluorosilicate. In
such cases, additional water treatment to adjust the
pH to neutralize the acid in water distribution systems
is standard practice in water plants?®® Water facilities
typically maintain a pH of between 7.0 and 8.0 as
standard practice indicating that the water leaving
the plant is slightly alkaline and non-acidic.*®

Despite this information, antifluoridationists
continue to exploit their unfounded claims that
fluoridation can lead to an increased uptake of lead
by children. A 1999 study’ charged that fluorosilicic
acid and sodium silicofluoride did not disassociate
completely when added to water systems and could
be responsible for lower pH (more acidic) levels of
drinking water, leaching lead from plumbing systems

and increasing lead uptake by children. In response
to the study, scientists from the EPA reviewed the
basic science that was the foundation for the clam
that silicofluorides leach lead from water pipes and
found that many of the chemical assumptions made
in the original ecological study were scientifically
unjustified’® Fluoride additives do disassociate very
quickly and completely release fluoride ions into
the water. The research from the 1999 study was
inconsistent with accepted scientific knowledge
and the authors of that study failed to identify or
account for those inconsistencies. The EPA scientists
discounted the 1999 study and said there were no
credible data to suggest any link between fluoridation
and |lead. Overall, the EPA scientists concluded

that “..no credible evidence exists to show that
water fluoridation has any quantifiable effects on
the solubility, bioavailability, bioaccumulation, or
reactivity of lead compounds.”'s®

43. Does drinking water fluoridated at
recommended levels cause Alzheimer’s
disease?

Answer.

The best available scientific evidence has not
indicated an association between drinking optimally
fluoridated water and Alzheimer’s disease.

Fact.

Scientists believe the causes of late-onset
Alzheimer’s, the most common formof the disease,
include a combination of age-related brain changes,
genetic, lifestyle, and environmental factors. The
importance of any one of these factors in increasing
or decreasing the risk of developing Alzheimer’s could
differ from person to person. Early-onset Alzheimer’s
is less common (fewer than 10% of Alzheimer’s
cases) with the first signs of the disease typically
appearing between an individual's 30s and mid-60s.
It is believed to be caused primarily by gene changes
passed down from parent to child.s®

A study published in 1998'% raised concerns about
the potential relationship between fluoride, aluminum
and Alzheimer’s disease. However, several flaws in the
study’s experimental design precluded any definitive
conclusions from being drawn.®' Concerns were
noted about a number of aspects of the protocol
including, but not limited to, the high percentage

of the test rodents dying during the study and that

Safety Fluoridation Facts 65



theresearchers failing to account for the high levels
of aluminum and fluoride in the chow fed to all test
rodents.'s' For decades, a small number of researchers
have implicated aluminum in the development

of late-onset Alzheimer’s disease. However, the
"Aluminum Hypothesis” has been abandoned by the
majority of mainstream scientists.'s?

In 2000, a study'®® investigated the relationships
between trace elements in drinking water and the
thought processes of 1,016 subjects over the age
of 65 living in two rural areas of China. In today’s
U.S. society, people are very mobile and tend to live
in multiple places during their lifetimes. In contrast,
the rural residents of China rarely move and so in
this study the researchers were able to assume
that this elderly population had used the same
water and food sources throughout their lifetimes.
The researchers evaluated the effects on thought
processes of seven elements (cadmium, calcium,
fluoride, iron, lead, selenium and zinc) found in the
water sources at the two study sites. The study
assessed thought processes in three areas (memory,
language and attention) using a Chinese translation of
the Community Screening Interview for Dementia.
Taking into account the effects of the seven trace
elements, the authors concluded that fluoride is
not significantly related to impairment of thought
processes such as is seen in Alzheimer’s disease.'®?

44. Does drinking water fluoridated at
recommended levels cause or contribute
to heart disease?

Answer.
Drinking water fluoridated at recommended levels is
not a risk factor for heart disease.

Fact.

The American Heart Association identifies aging, male
gender, heredity, cigarette and tobacco smoke, high
blood cholesterol levels, high blood pressure, physical
inactivity, obesity and diabetes mellitus as major risk
factors for cardiovascular disease.®

The American Heart Association’s website notes:
"No evidence exists that adjusting the fluoride
content of public water supplies to a level of about
one part per million has any harmful effect on the
cardiovascular system.”'63
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A number of historical studies have evaluated

urban mortality in relation to fluoridation status.
Researchers from the National Heart, Lung and

Blood Institute of the National Institutes of Health
examined a wide range of data from communities
that had naturally high levels, optimal levels and
low levels of fluoride in water. The results of their
analysis published in 1972'¢¢ concluded, "Thus,

the evidence from comparison of the health of
fluoridating and nonfluoridating cities, from medical
and pathological examination of persons exposed
to a lifetime of naturally occurring fluorides

or persons with high industrial exposures, and
from broad national experience with fluoridation
all consistently indicate no adverse effect on
cardiovascular health.”'®® Two additional studies
were published in 1978. In the first study,'** the
mortality trends from 1950-70 were studied for
473 cities in the United States with populations of
25,000 or more. Findings showed no relationship
between fluoridation and heart disease death rates
over the 20-year period.'® In the second study,'®®
the mortality rates for approximately 30 million
people in 24 fluoridated cities were compared with
those of 22 nonfluoridated cities for two years.

No evidence was found of any harmful health
effects, including heart disease, attributable to
fluoridation.'®s

The misinterpretation of the results of a study by
those opposed to fluoridation' led the opposition
to claim that “research highlights the fact that
mass fluoride exposure may be to blame for the
cardiovascular disease epidemic that takes more
lives each year than cancer.”®” In fact, the study
published in Nuclear Medicine Communications in
January 2012'%® examines the possible benefits of
using a sodium fluoride isotope marker in testing to
determine the presence of atherosclerosis and risk
for coronary disease. In this case, fluoride’s affinity
for calcified tissue aided in the location of calcium
deposited in arterial walls which could be associated
with an increased risk of coronary artery disease.
The study made no reference to any relationship
between the consumption of fluoridated water and
heart disease.'®®



45. Is the consumption of water fluoridated
at recommended levels harmful to kidneys?

Answer.

Consuming water fluoridated at recommended
levels has not been shown to cause or worsen
kidney disease.

Fact.

Approximately 60% of the fluoride absorbed daily
by adults (45% for children) is removed from the
body by the kidneys.>2 Because the kidneys are

constantly exposed to various fluoride concentrations,

any health effects caused by fluoride would likely
manifest themselves in kidney cells. However, several
large community-based studies of people with
long-term exposure to drinking water with fluoride
concentrations up to 8 ppm have failed to show an
increase in kidney disease 5136169

In a report issued in 1993 by the National Research
Council (NRC), the Subcommittee on Health Effects
of Ingested Fluoride stated that the threshold dose of
fluoride in drinking water which causes kidney effects
in animals is approximately 50 ppm — more than 12
times the maximum level allowed in drinking water

by the Environmental Protection Agency. Therefore,
they concluded that “ingestion of fluoride at currently
recommended concentrations is not likely to produce
kidney toxicity in humans.” Furthermore, the NRC
report on fluoride in drinking water issued in 2006
concluded that there were no published studies

that demonstrate that drinking water fluoridated at
recommended levels can damage kidneys. The report
further concluded that fluoride concentrations need
to be higher than 4 ppm to affect kidney tissues and
function.?

A review of scientific studies completed in 2007 for
Kidney Health Australia (KHA),'” summarized findings
from the recent literature related to the health
effects of fluoridated water for people with chronic
kidney disease (CKD). The purpose of the review

was to provide an up to date summary of studies

on the topic so that KHA, the leading organization

in Australia that promotes kidney and urinary tract
health, could develop a fluoride position paper. The
review concluded that while studies on the topic are
limited, “there is no evidence that consumption of
optimally fluoridated drinking water increases the

risk of developing CKD.” For those people who have
CKD, the report stated that “there is no evidence that

consumption of optimally fluoridated drinking water
poses any health risks for people with CKD, although
only limited studies addressing this issue are available.
There is limited evidence that people with advanced
CKD (stages 4 or 5) “who ingest substances with a high
concentration of fluoride may be at risk of fluorosis.”
Accordingly, the report recommended that it would be
“prudent” for patients with advanced CKD to monitor
fluoride intake and avoid fluoride-rich substances. These
conclusions are the basis for KHA's position statement
on fluoride which was released in 20077° The position
statement was updated in 2011 and concluded that
“there has been no new published evidence to contradict
the 2007 KHA Position Statement.””!

"

According to information on their website, the National
Kidney Foundation is the leading organization in the
U.S. dedicated to the awareness, prevention and
treatment of kidney disease. A paper titled Fluoride
Intake in Chronic Kidrey Disease dated April 15, 2008,72
developed by the National Kidney Foundation (NKF) and
posted on the NKF website includes the following points
under the header “Analysis and Recommendations™:

Dietary advice for patients with CKD should
primarily focus on established recommendations
for sodium, potassium, calcium, phosphorus,
energy/calorie, protein, fat, and carbohydrate
intake. Fluoride intake is a secondary concern.

- Individuals with CKD should be notified of the
potential risk of fluoride exposure by providing
information on the NKF website including a link to
the Report in Brief of the National Research Council
and the Kidney Health Australia position paper.
The risk is likely greatest in areas with naturally
high water fluoride levels.

- The NKF has no position on the optimal fluoridation
of water. The oral health of people with CKD is
certainly of interest to the NKF, but balancing the
overall benefits and risks of fluoride exposure is
the primary concern.'”?

Many people with kidney failure depend on
hemodialysis (treatment with an artificial kidney
machine) for their survival. During hemodialysis, the
patient’s blood is exposed to large amounts of water
each week (280-560 quarts). Therefore, procedures
have been designed to ensure that the water utilized
in the process contain a minimum of dissolved
substances that could diffuse indiscriminately into
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the patient’s bloodstream.'”* Both KHA and the NKF
recommend careful monitoring of hemodialysis
systems to ensure proper mechanical function.'”017?
Since the composition of water varies in different
geographic locations in the United States, the U.S.
Public Health Service recommends dialysis units use
techniques such as reverse osmosis and de-ionization
to remove excess iron, magnesium, aluminum,
calcium, and other minerals, as well as fluoride, from
tap water before the water is used for dilysis!”?

46. What are some of the erroneous health
claims made against water fluoridation?

Answer.
From sources such as the internet, newsletters,
social media and personal anecdotes in emails,
it is frequently claimed that community water
fluoridation causes the following adverse health
effects:
- AIDS
+ Allergic Reactions (e.g.,loss of hair, skin that burns
and peels after contact with fluoridated water)
+ Accelerated Aging
« Alzheimer’s disease
+ Arthritis
« Asthma
« Austism
Behavioral Problems (e.g., attention deficit
disorders)
Bone Disease (e.g.,0steoporosis increased bone/
hip fractures)
- Cancer (all types including osteosarcoma or bone
cancer)
-« Chronic Bronchitis
+ Colic (acute abdominal pain)
+ Cystic Fibrosis
+ Down Syndrome
+ Emphysema
« Enzyme Effects (gene-alterations)
Flatulence (gas)
- Gastrointestinal Problems (irritable bowel
syndrome)
» Harmful Interactions with Medications
Heart Disease
Increased Infant Mortality
- Low Birth Weight for Infants
Kidney Disease
Lead Poisonings
Lethargy (lack of energy)
Lower IQ scores

68  American Dental Association

« Malpositioned Teeth

« Parkinson’s Disease

+ Calcification of the Pineal Gland (causing early
puberty) (chronic insomnia);

- Reproductive issues (damaged sperm) (reduced
fertility)

- Skin Conditions (redness, rash/welts, itching)

+ Sudden Infant Death Syndrome (SIDS)

+ Thyroid Problems (goiter and obesity due to
hypothyroidism)

AND

- Tooth Decay

Fact.

As discussed throughout this document, the

best available scientific evidence consistently has
indicated that fluoridation of community water
supplies is safe and effective. The possibility of any
adverse health effects from continuous low-level
consumption of fluoride has been and continues to
be studied extensively. Of the thousands of credible
scientific studies on fluoridation, none has shown
health problems associated with the consumption of
optimally fluoridated water.

Of the thousands of credible scientific studies
on fluoridation, none has shown health
problems associated with the consumption of
optimally fluoridated water.
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