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Findings and Recommendations
of the Fluoride Expert Panel (January 2007)

Context:

As part of its review of the health effects of exposure to fluoride in drinking water,
Health Canada convened a panel of experts in January 2007 to discuss this topic and to provide
recommendations to ensure that exposure to fluoride remains below levels that could cause
adverse effects (i.e., moderate and severe dental fluorosis) while achieving the public health
benefit of preventing dental caries. Discussions were based on topic-specific literature reviews
developed and presented by some of the invited experts.

The Expert Panel was asked to provide expert advice and to make recommendations to
Health Canada and the Federal-Provincial-Territorial Committee on Drinking Water (CDW)
regarding fluoride in drinking water. Advice was sought from the Expert Panel on five specific
issues of concern;

. Total Daily Intake of Fluoride;

. Dental Fluorosis;

. Other Health Effects;

. Risk Assessment; and

. Drinking Water Fluoridation: Risks and Benefits

The Expert Panel reached a consensus on all key issues identified, and its main
conclusions and recommendations to Health Canada and the Federal-Provincial-Territorial
Committee on Drinking Water on each issue are provided below.

Expert Panel Members

. Steven M. Levy, Iowa College of Dentistry
. Christopher Clark, University of British Columbia

. Robert Tardif, Université de Montreal

. Michael Levy, Institut National de Santé Publique du Québec
. Jayanth Kumar, New York State Department of Health

. Albert Nantel, Institut National de Santé Publique du Québec

The opinions expressed in this report are those of the Expert Panel and do not necessarily reflect the
views of Health Canada.
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Findings and Recommendations
of the Fluoride Expert Panel (January 2007)

Total Daily Intake of Fluoride

Conclusions/Concerns:

. There appears to be a general decrease in the overall intake of fluoride in recent
years. The use of supplements has decreased, as have the concentrations of
fluoride in infant formulas.

. Experts were concerned about the assumptions used in the total daily intake
calculation provided for the discussion. They all found that the ranges of age
groups were too wide, especially for the 12 months to 4 years old category
regarding differences in daily habits, body weight, food intake, and ingestion
rates. (Note from Health Canada: these are standard assumptions used by other
groups within Health Canada. A working group at Statistic Canada is currently
preparing the updated version of some of these exposure factors for the Canadian
population.)

. A concern was raised about the presence of Sulfuryl Fluoride residues as a
pesticide that might be present in some food items. (Note from Health Canada:
This is not expected to be a concern in Canada, where there is a Maximum
Residue Limit (MRL) of 0.1 ppm in unspecified food products, with actual levels
observed usually much lower,)

Recommendations:

. In the table summarizing the data for the total daily intake, ranges of intakes
should be presented, rather than point estimates.

. In the table summarizing the data for the total daily intake, the range of the
fluoride intake from toothpaste should be based on mean values of fluoride, and
not on the 90th percentile.

. For infant formula, it is recommended that the “All Formulae” estimation, taking
into account the average consumption of infant formula by Canadian infants,
should be used. A footnote should be added at the bottom of the summary table of
the Total Daily Intake from all sources to indicate that it does not represent the
worst case scenario (powdered infant formula reconstituted with fluoridated
water).

Health Canada 2 April 2008



Findings and Recommendations
of the Fluoride Expert Panel (January 2007)

Dental Fluorosis

Conclusions/Concerns:

There is no compelling evidence to challenge the statement that “22-26 months
of age represents the period of greatest risk.” However, the first three years of
age should be considered as the period with the most significant concern, with
22-26 months old possibly being the period at highest risk.

The end-point of concern for fluoride is still considered to be “moderate dental
fluorosis,” according to Dean’s Index. It was agreed that this should not be
considered a toxicological end-point, but that this endpoint is significant because
it correlates with cosmetic problems.

Recommendations:

A clear definition is needed for the end-point of concern “moderate dental
fluorosis” as there are no generally accepted criteria, and existing rating systems
are not generally compatible and/or comparable. Monitoring of the prevalence of
dental fluoroesis in the Canadian population should be done on an on-going basis,
based on the resulting definition and using common criteria.

The calculation of the tolerable daily intake (TDI) of fluoride to prevent the
occurrence of moderate dental fluorosis (according to Dean’s Index) should be
mainly based on estimated total fluoride intake from fluid and food in Dean’s
time. These estimates, as described below, should still be relevant today and
should be used in the calculation of the tolerable daily intake to prevent the
occurrence of moderate dental fluorosis:

1) 1600 pg/L of fluoride intake from drinking water, the level at which there was
no moderate dental flucrosis in the 1940's, according to Dean’s data (Note from
Health Canada: With an ingestion rate of 0.8 L/day and a body weight of 13 kg
Jfor a I to 4 year-old child, the fluoride intake from drinking water would be:

1600 ug/L x 0.8 L/day = 98.5 ug/kg/day),
13 kg

2) Use the best food intake value to represent the situation in the 1940's. (Note
from Health Canada: New calculations, assuming a 1940's diet, indicate that
the dietary intake of fluoride by a 1-4 year-old child living in a community with
1.5 ppm fluoride in the drinking water would have been about 27 ug/kg bw/day.
Knowing that about 80% of the intake of fluoride from food comes from
beverages (included in the 0.8 L/day), the breakdown amount comes to

5.4 ug/kg/day for food intake only);

3) The intake of fluoride from soil and air is assumed to be about the same as it
was in the 1940's (the values are 1.19 ug/kg/day from soil and 0.01 ug/kg/day

Jrom air).

Health Canada 3 April 2008



Findings and Recommendations
of the Fluoride Expert Panel (January 2007)

" Fluoride — Other potential health effects

Conclusions/Concerns:

Skeletal fluorosis; The primary functional adverse effect associated with excess
fluoride intake (after dental fluorosis) is still skeletal fluorosis (milder forms),
likely to occur at about 10 mg/day after 10 or more years of exposure. Definitions
of the different stages of skeletal fluorosis should be developed.

Cancer: Weight of evidence does not support a link between exposure to fluoride
and increased risks of cancer. It is important to avoid any generalization and over-
interpretation of the results of the Bassin et al. (2006) paper and to await the
publication of the full study before drawing conclusions and particularly before
influencing any related policy. In addition, there is supplemental negative
evidence from the 2005 NTP study, even with higher levels of fluoride than the
original 1992 NTP study.

Intelligence Quotient: - Weight of evidence does not support a link between
fluoride and intelligence quotient deficit. There are significant concerns regarding
the available studies, including quality, credibility, and methodological
weaknesses such as the lack of control for confounding factors, the small number
of subjects, and the dose of exposure.

Bone fracture: Studies that do not control for confounding factors, such as intake
of calcium, fluoride, or vitamin D supplements, intake of other medication, or
consideration of traumatic fractures, should be interpreted cautiously.

Immunotoxicity, reproductive and developmental toxicity, genotoxicity and
newrotoxicity: Weight of evidence does not support a link between exposure to
fluoride in drinking water at 1.5 mg/L and any adverse health effects regarding
immunotoxicity, reproductive/developmental toxicity, genotoxicity and/or
neurotoxicity.

Recommendations:

Weight of evidence does not support modifying the current Health Canada
position/opinion on the carcinogenicity of fluoride. Policy decisions should not be
based on the Bassin et al. (2006) paper.

The current Maximum Acceptable Concentration (MAC) of 1.5 mg/L of fluoride
in drinking water is unlikely to cause adverse health effects, including cancer,
bone fracture, immunotoxicity, reproductive/developmental toxicity, genotoxicity,
and/or neurotoxicity.

Health Canada o 4 April 2008



Findings and Recommendations
of the Fluoride Expert Panel (January 2007)

Risk Assessment

Conclusions/Concerns:

. The consumption of powdered infant formula reconstituted with fluoridated water
could lead to excessive intake of fluoride in infants, although the following points
should be considered:

1. A few studies have found a positive association between greater use of
infant formula reconstituted with fluoridated water and a greater
prevalence of dental fluorosis; however, there are no studies that have
been conducted to assess possible associations between fluoridated
water and risk of moderate/severe dental fluorosis;

2. The bioavailability of fluoride in reconstituted infant formula is likely
to be less than in drinking water;

3. Extended periods (e.g., multiple years) of exposure to fluoride are
associated with increased fluorosis risk, and a higher exposure in the
first year of life may not be as much of a concern if it is followed by
low exposure;

4. The risk of excessive intake of fluoride is higher for infants consuming
larger quantities of infant formulas.

. Probabilistic exposures and outcomes are important to consider, rather than just
point estimates.

Recommendations:

. Based on earlier and updated data, the current drinking water guideline of
1.5 mg/L for fluoride is still unlikely to be a cause of moderate dental fluorosis
in the Canadian population.

. The MAC of 1.5 mg/L for fluoride in drinking water should be reaffirmed.

. Monitoring of fluoride levels in food items for the Canadian population known to
contain high levels of fluoride should be done on an on-going basis.

. Further study is required to identify any possible links between dietary factors,
fluoride intake and health impacts.

Health Canada 5 April 2008



Findings and Recommendations
of the Fluoride Expert Panel (January 2007)

Water fluoridation - risks and benefits

Conclusions/Concerns:

. Under modern conditions of exposure, Heller e al. (1997) concluded that
0.7 mg/L of fluoride in drinking water provides a suitable trade off between the
risk of dental fluorosis and the protective effect against dental caries. A previous
analysis by Eklund and Striffler (1980) indicated that the effectiveness of water
fluoridation seems to plateau at a concentration higher than 0.6 ppm of fluoride in
drinking water. '

. From a health perspective, there is no reason to be concerned about the actual
prevalence of very mild and mild dental fluorosis in Canada. In addition, the
actual prevalence of moderate dental fluorosis in Canada is low, and all evidence
suggests that since 1996 there has been an overall decreasing trend of dental
fluorosis in Canada.

. Community drinking water fluoridation is still an effective public health method
to reduce the prevalence of dental caries in the Canadian population.

. It is now unlikely necessary to determine a range for the optimal target
concentration of fluoride, partly because seasonal variability in drinking water
consumption appears to be less significant now than before, with more indoor
temperature control and fewer people working outdoors.

Recommendations:

. To adopt a level of 0.7 mg/L as the optimal target concentration for fluoride in
drinking water, which would prevent excessive intake of fluoride through
multiple sources of exposure.

. To promote and encourage the availability of lower-concentration fluoride
dentifrices for children, which are already available in other countries.

. Because the greatest variability in fluoride ingestion from food comes from infant

formula, the affected industry should be requested to continue to lower and
standardize the fluoride concentration in infant formula.

Health Canada 6 April 2008



Institute for Science in Medicine

COMMUNITY WATER FLUORIDATION

THE PROBLEM

Tooth decay continues to be the most common disease of mankind, having long caused misery
and can even lead to life-threatening infections. One of the top public health achievements has
been community water fluoridation (CWF), which now provides a safe, effective and economical
way to help prevent tooth decay. Despite CWF’s phenomenal success, a small but vocal move-
ment of anti-fluoridation activists have, since the 1950s, spread unfounded fears among the
public about it, with the result that some communities have opted to stop fluoridating their drink-
ing water. Their destructive activities have manufactured a fake “scientific controversy” which
ultimately results in a decline in dental health, lost productivity, and increased financial burdens
on individuals and the health care systems.

BACKGROUND

Fluoride is necessary for developing and maintaining strong bones and teeth, In 1998, the Insti-
tute of Medicine classified fluoride a “nutrient” because of its important role in sustaining
health.!

Community water fluoridation (CWF) is the adjustment of the naturally-occurring fluoride
content in drinking water for optimal health benefit. Worldwide, communities that fluoridate
drinking water do so within the range of 0.6 to 1.2 ppm (parts per million).23%>8 At this concen-
tration, there is a wide margin of safety.” Today in the United States, with many consumer prod-
ucts from toothpastes to fruit juices containing fluoride, a lower concentration of 0.7 ppm was
proposed in 2011. It isn’t until concentrations reach 4.0 ppm or greater that communities are re-
quired by the US Environmental Protection Agency to remove excessive naturally-occurring
fluoride from drinking water.® It should be noted that no communities in the United States add
fluoride to drinking water to levels that exceed 1.2 ppm.

CWF is a safe, economical and effective way to deliver fluoride. Scientific studies have es-
tablished that CWF lowers the rate of tooth decay by 20-40% in children, over and above the ef-
fect of topical fluoride products.” Moreover, it benefits all residents of a community, regardless
of socio-economic status.!® TFluoridation is one of the most cost-effective hcalth strategics; for
most communities, every $1 invested in CWF saves $38 to $80 in dental treatment.!!,!213 CWF
has been documented to eliminate millions of dollars in welfare medical costs, days lost at school
and work, and in dental and emergency room visits.!* In 1995, fluoridation was estimated to be
saving Americans an estimated $3.8 billion per year.!* For example, according to a Texas study
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published in 2000, CWF saved Medicaid $24 per child per year.!¢ Research done in New Zea-
land determined that CWF is cost effective for communities of 1,000 or more inhabitants.!”

The fluoride obtained from systemic sources actually becomes part of the tooth structure as
baby teeth and permanent teeth develop under the gums of infants and children.!® These teeth are
then considerably stronger and resist dental decay much better once they have erupted into the
mouth. This protection, gained from getting fluoride from systemic sources, generally stays with
the teeth throughout life.

Systemic sources of fluoride also benefit older children and adults. Fluoride from food and
drink eventually ends up in a person’s saliva. The fluoride in saliva constantly bathes the teeth so
that the teeth are protected continuously through exposure to small amounts of fluoride. For
those older children and adults fortunate enough to live in fluoridated communities, this constant
protection of the teeth by saliva containing small amounts of fluoride is substantial. Through a
process called remineralization, some very small cavities are not only prevented from getting
larger, they actually can "heal” or repair themselves because of the action of these low levels of
fluoride present in the saliva. Fluoride in saliva also inhibits attachment, metabolism, and repro-
duction of the bacteria implicated in the decay process, such that it inhibits the ability of these
bacteria to produce enamel-destroying acids.!-19202! CWF helps the elderly protect teeth that are
at additional risk becausc of decreased saliva production and increased root exposure.??

A recent increase in the incidence of tooth decay has been linked to the reliance on bottled
water that does not contain sufficient fluoride content to promote dental health,?%2*

Antifluoridationists activists are small in number but tend to be very vocal. Since CWE’s in-
ception in 1945, they have made hundreds of invalid criticisms.?> CWF has been a favorite target
of conspiracy theorists; it has been charged with being a secret plot of Nazis, Communists, the
Illuminati, the Centers for Disease Control and Prevention (CDC), the fertilizer industry, and
many other groups.2627

The anti-fluoridation movement’s allegations of harm from CWF are not scientifically sub-
stantiated. In particular, toxicity and carcinogenicity of fluoridation at the levels used in CWF
have been ruled out by reliable scientific studies. The National Cancer Institute (NCI) states that
CWF poses no increased risks for cancer.?® The CDC has also concluded that there is “no credi-
ble evidence” for such a link.2® Fluoride’s only identified side-effect has been mild dental fluoro-
sis — an almost unnoticeable cosmetic concern — and one where CWF makes only a small
contribution,30,31:32,33

Worldwide, some 400 million people have optimally fluoridated drinking water, with ap-
proximately 70% of the US, 90% of Australians, and 10% of the UK population having
access. 343536 While studies indicate that most people favor CWE 73 this public health measure
is not always implemented or retained. In January 2012, a prominent anti-fluoridation organiza-
tion claimed 38 communities in the United States, Canada and New Zealand, together represent-
ing a population of 2,892,500, had been “freed from forced fluoridation” in just over a year.

The safety of CWT has been comprehensively reviewed by numerous public-health authori-
ties and scientific institutions.*® These include the US Public Health Service,¥ World Health Or-
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ganization,* NCI,2 CDC,* National Research Council,** and National Health and Medical Re-
search Council (Australia).*> None has ever identified any health risk with the levels of fluoride
provided by CWF. As Consumers Union, another supporter of CWF, has aptly concluded:

The simple truth is that theres no “scientific controversy” over the safety of
[fluoridation. The practice is safe, economical, and beneficial. The survival of this
fake controversy represents one of the major triumphs of quackery over science in
our generation.*

US courts have also recognized that there is no scientific controversy over the safety and ef-
ficacy of CWF. No appellate court — state or federal — has ever ruled that fluoridation of local
water systems is an unconstitutional exercise of government power. Moreover, because fluoride
is scientifically classified as a naturally-occurring mineral nutrient, like calcium or iron, courts
have also consistently found that adjusting fluoride levels in water cannot be legally character-
ized as “mass medication.”#7:48:49

DISCUSSION

For a democratic society to make sound decisions about CWE, the debate that occurs should be
reliably informed; scientific evidence and reasoning should be indispensable in making public
health policy. Yet every year, some communities needlessly forego CWEF, with resulting declines
in dental health. Policy makers may see CWF as a place to trim public expenditures, especially
when faced with local anti-fluoridation activists clamoring for an end to CWF, but it is a penny-
wise, pound-foolish decision for the community. Decades of sound research and experience with
CWF have made certain conclusions clear and inescapable.

Individuals can receive lifetime benefits from CWF, in improved quality of life, employ-
ment opportunities, and in the dental care savings (not only for the initial treatment for caries, but
in the subsequent need for caps, root canals, tooth loss, dentures, etc.). Poor communities are es-
pecially impacted negatively by the lack of CWF.

No health risks have been identified with the levels of fluoride provided by CWF. Moreover,
researchers continue to monitor changes in diet, climate, and life styles in order to insure the
ideal levels of fluoride are present in drinking water.

Courts have repeatedly ruled that CWF neither interferes with constitutional freedoms nor
is “mass medication” of a population. Since it already occurs in water naturally, CWF is an ad-
justment of that level. Water treatment should be determined by what is best for the community
as a whole. The primary source of fluoride (hydrofluorosilicic acid) is irrelevant; when added o
water, this chemical breaks down into fluoride ions, sand and water. Water-treatment engineers
have an excellent record of ensuring safe drinking water.

CWF is practical and economical for most communities. Where it is not, there are alterna-
tive sources of fluoride, but these are considerably more expensive than CWF and require more
individual effort than CWF. Reliance on alternative sources of fluoride puts many children at
risk.
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The astounding success of CWF may make citizens and policymakers complacent about the
seriousness of tooth decay and its costs to the community. It is short-sighted to bow to the de-
mands made by anti-fluoridation activists solely on fiscal grounds. It is a sound investment for
states and municipalities to establish, maintain, or modernize fluoridation equipment.

Anti-fluoridation activists use many conventional propaganda techniques, such as the “Big
Lie.” The Internet allows false claims about fluoridation to reach a wide audience. Emotionally-
charged claims undermine the public’s confidence in the proven safety and effectiveness of CWF
and have led some communities to reject scientific arguments supporting CWF.

The public can be misled about CWF when the media, in attempting to provide “balanced”
reporting on the “controversy,” frequently give weight to the views of antifluoridationists that are
not warranted by the scientific facts of the matter.

NEEDED POLICY

To help protect the public’s dental health, policymakers need to maintain community water
fluoridation (CWF) and expand it to underserved communities.

* In order to optimize the dental health of citizens, all communal water systems need to im-
plement CWF as recommended by recognized public health authorities.

* States, NGOs, and insurance companies should financially assist local communities to create
and maintain facilities for optimal fluoridation of drinking water.

¢ The National Institutes of Health and the US Public Health Service need to begin a wide-
spread program of public education, emphasizing the benefits, cost-effectiveness and safety
of CWF.

¢ State health departments, local health officials, and dental and medical societies need to de-
termine the level of fluoride in local water supplies, while educating their states and commu-
nities about appropriate fluoride supplementation and the need for CWF. Educators should
encourage parents to supervise their children’s use of toothpaste.

* State and local dental and medical societies and other health authorities should be prepared to
counter unfounded health claims about fluoridation as they arise. While the false claims
made by the anti-fluoridation movement need to be addressed, the public especially needs to
become familiar with the significant benefits of CWF and its excellent safety record.

* State and local dental/medical societies need to make a priority of reintroducing CWF where
the anti-fluoridation movement has stopped this vital public health measure. Citizens in these
communities need to be made aware that they are not benefitting from the protections of
CWE.

* All bottled water sold for drinking purposes should be required to contain optimal levels of
fluoride. Bottled water labels should be required to state the fluortde concentration.

* Media should be mindful that their content is used by voters and policy makers to decide
public health issues. Whenever a story touches on CWF, reporters and editors should fact-
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check with reliable and authoritative sources, and balance the story in accordance with the
weight of the facts.

* Policy makers should seek out scientifically reliable information and opinion, and base
" decisions about CWF accordingly.

Approved by ISM Board of Directors
22 Janunary 2012

|ISM Policy Statement Community Water Fluoridation Page 5 of Q




FURTHER READING

Campaign for Dental Health. “Possible responses to common anti-fluoride claims.” Myths &
Facts Sheet [online], 2011. :

Pew Center on the States. “Savings from water fluoridation: what the evidence shows.” [online]
2010.

Jason M. Armfield. “When public action undermines public health: a critical examination of an-
tifluoridationist literature.” Australia and New Zealand Health Policy [online], 2007 Dec 9; 4:25.

C. Albert Young. “A systematic review of the efficacy and safety of fluoridation.” Evidence-
Based Dentistry, 2008 Jun; 9(2):39-43.

Committee on Fluoride in Drinking Water, National Research Council. Fluoride in Drinking Wa-
ter: A Scientific Review of EP4s standards. Washington: National Academies of Science, 2006.
(ISBN 978-0-309-10128-8)

National Cancer Institute. “Fluoridated water: questions and answers.” NCI Fact Sheet [online],
reviewed 29 Jun 2005.

American Dental Association. Fluoridation Facts. Chicago: The Association, 20035.

British Fluoridation Society, UK Public Health Association, British Dental Association & Fac-
ulty of Public Health. Qne in a Million: The Facts About Water Fluyoridation. Oldham, UK: The
Society, 2nd edition, 2004 Jun.

US Centers for Disease Control and Prevention. “Recommendations for using fluoride to prevent
and control dental caries in the United States.” Morbidity & Mortality Weekly Report. 2001 Aug
17; SO(RR14):1-42.

Michael W. Easley. “Opposition to community water fluoridation and connections to the ‘alterna-

tive medicine’ movement.” Scientific Review of Alternative Medicine. 2001; 5(1):24-31.

National Institute of Dental and Craniofacial Research. Oral Health in America: A Report of the
Surgeon General (Rockville, MD: National Institutes of Health, 2000):158-166.

Division of Oral Health, National Center for Chronic Disease Prevention. “Achievements in

public health, 1900-1999: fluoridation of drinking water to prevent dental caries.” Morbidity and
Mortality Weekly Report, 1999 Oct 22; 48(41):933-940.

Michael W. Easley. “A symposium on the new fight for fluorides, part I: The new antifluorida-
tionists: who are they and how do they operate?” Journal of Public Health Dentistry, 1985
Summer; 45(3):133-141.

Stephen J. Barrett & Sheldon Rovin, eds. The Tooth Robbers: A Pro-Fluoridation Handbook.
Philadelphia: Stickley, 1980.

IISM Policy Statement Community Water Fluoridation Page 6 of 9| '




References

1 Food and Nutrition Board, Institute of Medicine. Dietary Reference Intakes: A Risk Assessment Model For
Establishing Upper Intake Levels For Nutrients (Washington: National Academies Press, 1998):20,22,23,28.
(ISBN 0-309-06348-5)

2 National Institute of Dental and Craniofacial Research (2000), op. cit., supra, p.160.

3 National Health and Medical Research Council. “The Efficacy and Safety of Fluoridation.” NHMRC Public
Statement, 2007 [online]. hitp://wwwnhnre govaw files nhmre/file/media/media/rel(7/Fluoride Flyer,pdf

4 British Medical Association. “Fluoridation of water.” BMA Policy, 2010 Jan 12 [online]. htip:/
www.bma.org uk/health promotion_ethics/environmental health/Fluoriwater jsp

5 Clarkson J, McLoughlin J & O’Hickey S. “Water fluoridation in Ireland—a success story.” Journal of Dental
Research, 2003 May; 82(5):334-337. [abstract]

6 Health Canada. Ity Your Health: Fluoride and Human Health (Ottawa, Canada: Minister of Health, rev. 2010).
(ISBN 978-1-100-17147-0) http./fwww.he-s¢.ge.cathl-vs/alt formats/pacrb-dgaper/pdfifiyh-vsv/environ/fluor-

eng.pdf

7 Dodes JE, “Fluoridation in the 2Ist Century,” In Lehr TH and Keeley J, eds., Water Encyclopedia: Domestic,
Municipal, and Industrial Water Supply and Waste Disposal (Hoboken, NJ: Wiley, 2005), 2:254-256. (ISBN
978-0-471-73686-8)

-]

National Research Council (2006), ap. cit., supra.

? Brunelle JA & Carlos JP. “Recent trends in dental caries in U.S. children and the effect of water fluoridation,”
Journal of Dental Research, 1990 Feb; 69(Spec Iss):723-727; discussion, 820-823. [abstract]

10 National Institute of Dental and Craniofacial Research (2000), op. cit., supra, p. 162.

1 Division of Oral Health, Centers for Disease Control and Prevention. “Cost savings of community water
fluoridation.” CDC Fact Sheet, 2009 Sep 1 {online]. http://www.cdc.gov/fluoridation/fact_sheets/cost.htm

12 Centers for Disease Control and Prevention. An ounce of prevention...what are the returns? (Atlanta, GA: US
Department of Health and Human Services, 2nd edn., 1999), p. 10. fip:/fip.cdc.gov/pub/Publications/mmwr/
other/ozprev.pdf

13 Centers for Disease Control and Prevention, “Public health focus; fluoridation of community water systems,”
Morbidity & Mortality Weeldy Report, 1992 May 29; 41(21):372-375,381.

14Berg JH & Slayton RL. Early Childhood Oral Health (New York: Wiley-Blackwell, 2009), p. 44. (ISBN
978-0-8138-2416-1)

15 Silverstein SC. Testimony before the US Congressional Biomedical Research Caucus. Washington: 1995 Feb
10. Regarding a finding by the Federation of American Sccieties of Experimental Biology.

16 Texas Department of Health, “Water fluoridation costs in Texas: Texas Health Steps (EPSDT-Medicaid),” 2000
May.

17 Wright JC, Bates MN, Cutress T & Lee M. “The cost-effectiveness of fluoridating water supplies in New
Zealand,” The Australian and New Zealand Journal of Public Health, 2001 Apr; 25(2):170-178. [abstract]

18 Newbrun E, ed. Fluorides and Dental Caries: Contemporary Concepis for Practitioners and Students
{Springfield, IL: Thomas, 1986, 3rd edn.). (ISBN 0398051968)

19 Lambrou D, Larsen MJ, Fejerskov O & Tachos G, “The effect of fluoride in saliva on remineralization of dental
enamel in humans,” Caries Research, 1981; 15(5):341-345. [abstract]

ISM Policy Statement Community Water Fluoridation Page 7 of 9



ftp://ftp.cdc.gov/pub/Publications/mmwr
http://www.cdc.gov/fluoridation/fact
http://www.hc-sc.gc.ca/hl-vs/alt
www.bma.org
http://www.nhmrc.gov.au

2 Jones S, Burt BA, Petersen PE & Lennon MA, “The effective use of fluorides in public health,” Bulletin of the
World Health Organization, 2005 Sep; 83(9):670-676.

21 American Dental Association (2005), op. cit., supra.
22 National Institute of Dental and Craniofacial Research (2000), op. cit., supra, p.161.

23 Smith M. “Bottled water cited as contributing to cavity comeback,” MedPage Today, 2005 Sep 19 {online].
http:/fwww.medpagetoday.com/PrimaryCare/DentalHealth/1756

24 Division of Oral Health, Centers for Disease Control and Prevention. *Bottled water and fluoride.” CDC Fact
Sheet, 2011 Jan 7 [online]. http:/f'www.cde.gov/fluoridation/fact_sheets/bottled water.htm

25 Bernhardt M & Sprague B, “The poisonmongers,” in Barrett & Rovin, eds., op. cit., supra, pp. 3-4.
26 Easley MW (2001, op. cit., supra.

27 Bowers B. “Truth about fluoride doesn't include Nazi myth.” PolitiFact Florida, 2011 Oct 6 [online]. hitp://
www.nolitifact.com/florida/statements/201 1 /oct/06/critics-water-fluoridation/trith-about-fluoride-doesnt-
include-nazi-myth/

28 National Cancer Institute (2005), op. cit., supra.
2% National Center for Chronic Disease Prevention (1999), op. cit., supra.

30 Holloway PJ. “Govermment should meet commitihent made in white paper” [letter], British Medical Journal,
2001 Jun 16; 322(7300):1486.

31 American Dental Association (2005), op. cit., supra, pp. 28-31.

3 Lewis DW & Banting DW, “Water fluoridation: current effectiveness and dental fluorosis,” Community
Dentistry and Oral Epidemiology, 1994 Jun; 22(3):153-158, [abstract]

33 Division of Oral Health, Centers for Disease Control and Prevention. “Dental fluorosis.” CDC Fact Sheet, 2011
Jan 6 [online]. hitp;//www.cde.gov/fluoridation/safety/dental. fluorosis.htm

34 British Fluoridation Society et al. (2001), op. cit., supra.

35 Victoria Department of Health, “Water fluoridation in Victoria and Australia,” Fictorian Goverament Health

Information, 2011 Mar 10 [online]. http://www.health vic.gov.an/environment/fluoridation/flumap. him

36 Division of Oral Health, Centers for Disease Control and Prevention, “2008 water fluoridation statistics,” CDC
Fact Sheer, 2010 Aug 9 [online]. http://www.cde.gov/flvoridation/statistics/2008stats.htm

3 Mummery WK, Duncan M & Kift R. “Socic-economic differences in public opinion regarding water
fluoridation in Queensland.” dustralian and New Zealand Journal of Public Health, 2007 Aug; 31(4):336-339.

[abstract] -

38 American Dental Association (2005), op. cit., supra, p. 48.

3% Flueride Action Network. “Cities that voted against fluoridation,” News, 2011 Nov (rev 2012 Jan) [online,
accessed 2012 Jan 14]. http://www. fluoridealert.org/breaking news.aspx

4 Dijvision of Oral Health, Centers for Disease Control and Prevention, “Scientific reviews: assessing the weight
of the evidence,” CDC Fact Sheet, 2010 Jan 29 [online], http://www.cdc.gov/fluoridation/safely/systernatic him

41 Ad Hoc Subcommittee on Fluoride, US Public Health Service. Review of Fluoride: Benefits and Risks. Report,
1991 Feb. http://www.health. gov/envirgnment/ReviewofFluoride/default.him

ISM Policy Statement Community Water Fluoridation Page 8 of 9|



http://wv.rw.health.gov/environment/ReviewofFluoride/default
http://www.cdc.gov/fluoridation/safety/systematic.htm
https://14].http://www.fluoridealert.org/breaking
http://www.cdc.gov/fluoridation/statistics/2008stats.htm
http://www.health.vic.gov.au/environment/fluoridation/flumap.htm
http://www.cdc.gov/fluoridation/safety/dental
www.politifact.com/fl
http://www.cdc.gov/fluoridation/fact
http://www.medpagetoday.com/PrimaryCare/DentalHealth/1756

4 Fawell J, Bailey K, Chilton J, Dahi E, Fewtrell L & Magara Y. Fluoride in Drinking-Water. (London: TWA
Publishing, 2006). [ISBN 9781900222969] http.//www.who.int/water_sanitation health/publications/fluoride
drinking water full.pdf

4 Division of Oral Health, Centers for Disease Control and Prevention. “Community water fluoridation:
overview,” CDC Fact Sheet, 2011 Jan 19. hitp://www.cdc.gov/fluoridation/

4 Division of Oral Health, Centers for Disease Control and Prevention. “National Academy of Sciences on
fluoride in drinking water: what is the National Academy of Sciences and why is its opinion important? CDC

Fact Sheet, 2011 Jan 7. http://www.cde.gov/fluoridation/safety/nas.htm
45 Young (2007), op. cit., supra.

46 Botta JR. “Fluoridation: the cancer scare,” Consumer Reports, 1978 Jul, 43:392-396. Also, “The attack on
fluoridation: six ways to mislead the public,” ibid., 1978 Aug; 43:480-482. This series of articles was the
subject of a libel action, with summary judgment for defendant affirmed, Yiamouyiannis v. Consumers Union of
the United States (2nd Circuit, 1980), 619 F2d 932, http://174.123.24 242/leagle/xmIResult.aspx ?xmldoc=
19801551619F2d932 11387.xml

47 Block LE. “Antiflucridationists persist: the conslitutional basis for fluoridation.” Journal of Public Health
Dentistry, 1986 Sep; 46(4):188-198, {abstract]

48 Safe Water Association v. City of Fond du Lac (Wisc App 1994), 184 Wis2d 365, 516 NW2d 13. hetp:/
www.actionpa.org/finoride/lawandcourts/wi-fond-du-lac. htmi

49 American Dental Association (2005), op. cit.,, supra, p. 47.

Copyright 2012 by Institute for Science in Medicine, Inc. Permission to reproduce in its entirety is hereby granted,
provided that it is not altered, not distributed for commercial purposes, and this notice is included. All other rights are
reserved.

Institute for Science in Medicine, Inc. (ISM) is an international, educational and public-policy institute, incorporated in
the State of Colorade, and recognized as a 501(c)(3) organization for US federal tax purposes.

|ISM Policy Statement Community Water Fluoridation Page 90of 9



www.actionpa.org/fluoride/lawandcourts/wi-fond-du-lac.html
http:!/174.123.24.242/leagle/xmlResult.aspx?xmldoc
http://www.cdc.gov/fluoridation/safety/nas.htm
http://www.cdc.gov/fluoridation
http://www.who.int/water

&2l
- Hamilton

INFORMATION REPORT

TO: Mayor and Members WARD(S) AFFECTED: CITY WIDE
Board of Health

COMMITTEE DATE: April 16, 2012

SUBJECT/REPORT NO:
Water Fluoridation: New Data and Recent Developments BOH08024(c)(City Wide)

SUBMITTED BY: PREPARED BY:
Elizabeth Richardson, MD, MHSc, FRCPC | Dr. Chris Mackie

Medical Officer of Healith (905) 546-2424 Ext. 5581
Public Health Services Department

SIGNATURE:

Council Direction:

The Board of Health, at its meeting on April 26, 2011 directed “That staff be directed to
provide annual reports to the Board of Health on Water Fluoridation.”

Information:

Previous reviews by Public Health Services of the research on water fluoridation
determined that water fluoridation is safe and effective in preventing dental cavities
(caries)'?. . For this report, a systematic review was conducted of the peer-reviewed
medical literature published since the last Public Health Services report on water
fluoridation in 2011. A basic environmental scan was also conducted to identify recent
decisions by municipal bodies to fluoridate or not to fluoridate drinking water supplies as
well as any potential policy changes at the provincial or national level. Details of
findings are below; background information is in the final section of this report.

Summary:

e Some municipalities in Ontario and elsewhere made decisions to begin or
continue water fluoridation and others made decisions to discontinue.
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« A search of the scientific literature published since 2011 supports that fiuoride is
an effective and cost-efficient method to prevent dental caries. No study
identified new harms.

e Health Canada raised its recommended optimal concentration of fluoride in
drinking water for health benefits to 0.7 mg/L>. Hamilton water is fluoridated to
0.6 mg/L>.

¢ Recent analysis indicates that if water fluoridation was discontinued in Hamilton,
this would translate into 180,000 additional cavities in Hamilton over 10 years.

Part 1: Municipal Water Fluoridation Decisions

These are communities that have made decisions about water fluoridation during the
past 12 months. There is no registry for such events, so this list may be incompiete.
For a list of communities that have made decisions prior to this, please see our 2011
report, BOH 08024(b)".

~ a) Some communities have introduced or continued adding fluoride to their
drinking water:

+ Halton Regional Councillors (Ontario) voted in favour of continuing fluoridation
after 10 hours of presentations from delegates (January 2012)*.

o Peel Region Council voted to continue to carry on with the 40-year practice of
fluoridated drinking water after hearing arguments from more than 20 delegates
representing both sides of the fluoride debate (April 201 15,

» The Toronto Core Services Review KPMG Report suggested that W|th|n Toronto
Water, the city should consider eliminating fluoridation of city water®. But it said
the potential savings are low at five per cent of the cost of fluoridation, and that ‘It
is very likely that dental health of Toronto residents would decline.” Toronto
Public Health board members voted unanimously for the continued fluoridation of
the water (April 2011)’.

¢ Maquoketa, lowa Cit 3{ Council members agreed to keep fluoride in the city's
water (January 2012)°.

e The Pinellas Park (Florida) City Council voted unammously in favour of adding
fluoride to community water supplies (January 2012)°.

e Arkansas passed the Arkansas Act 197 which mandates that water systems
serving 5,000 or more people must fluoridate their water (February 201 1)1

¢ Port Macquarie-Hastings joined 95% of New South Wales (Australla) in
delivering fluoridated water through its water supply system (February 2012)".
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b) Some communities have removed flucride from their drinking water systems:

¢ Amherstburg, Ontario voted to remove fluoride from the drinking water system.
The town suspended water fluoridation awaiting information on upgrades and
repairs to the system and methodology in providing fluoridation (April 2011).
January 2012, the decision was sustained, when town council passed a
moratorium against adding fluoride'

s |akeshore (which neighbours Amherstburg) town councn decided to stop adding
fluoride at the Stoney Point water treatment plant (November 201 1),

o Williams Lake, BC and Lake Cowichan, BC voted separately to end fluorlde
(November 201 1),

Part 2: Review of Scientific Literature

Research Question and Search Strategy

We conducted a review of the medical literature to identify if there was any new data
about the safety or effectiveness of water fluoridation published since our last review in
2011. Qur main research questions were:

» |s water fluoridation still beneficial for dental health in the current context?
¢ s there any new evidence suggesting that water fluoridation is harmfut?

A summary of our search strategy is found in Table 2: Search Strategy.

Our search for primary research studies and reviews of research studies about “water
fluoridation” generated 14 articles in Medline and 70 articles in EMBASE. Three of
these studies are discussed below. Also discussed below is a Canadian review.
Studies not discussed did not relate to community water fluoridation, were not
applicable to the Canadian setting, were general reviews of the topic with no new
primary research information, or were policy statements rather than scientific research.

An Australian study'® evaluated the effectiveness of public water fluoridation in reducing
children’s dental disease by comparing caries experience in areas with negligible
fluoride concentrations in water and optimally fluoridated areas. Caries in baby teeth
and adult teeth (deciduous and permanent teeth) were respectively 28.7% and 31.6%
higher in low-fluoride communities.

Another Australian study'® modelled the cost-effectiveness of fluoridation of drinking
water for children less than 15 years of age in Brisbane. If fluoridation was
implemented there would be a savings of $10,437 disability-adjusted life-years (DALYS,
ie., years of life lived with dental disability) and a substantial cost savings of $666
million Australian dollars for state and private expenses.
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An American study'’ sought to estimate the association between community water
fluoridation (CWF) and tooth loss at various stages of life. [t found that CWF at birth
was associated with having 0.26 more teeth 20 years later. The impact was larger for
individuals of lower socio-economic status.

At the request of the Public Health Agency of Canada, Dr. Mclaren, of the University of
Calgary, published (April 2011) a synthesis of the literature pertaining to drinking water
fluoridation in Canada'®. The review focused on literature in academic and professional
journals. The main findings include as follows:

+ There is evidence beginning as early as 1945 for the effectiveness of drinking
water fluoridation in the prevention of dental caries. :

» Research consistently shows an association between exposure to drinking water
fluoridation and increased risk of fluorosis. This illustrates the importance of
monitoring fluoride concentrations, particularly in rural areas.

o Water fluoridation is an effective method to provide fluoride to all, including those
who cannot afford or access dental care and other sources of fluoride. As such it
is a practical way to address oral health inequities.

» Two empirical studies of public opinions about fluoridation suggested that the
majority of various Canadian populations are supportive of, or at least not
opposed to, fluoridation. This was echoed by a survey (2009) in the Region of
Haltor119which showed the 64 percent of adults supported adding fluoride to the
water . : _

Part 3: New Guidelines and Impact of Fluoridation in Hamilton

a) New Health Canada Guidelines for Fluoride in Drinking Water:

Health Canada (June 2011) released its publication “Guidelines for Canadian Drinking
Water Quality: Guidelines Technical Document Fluoride”. This placed the optimal
concentration of fluoride in drinking water for health benefits at 0.7 mg/L%. The U.S.
Department of Health and Human Services did likewise®. Currently, the City of
Hamilton sets the concentration at 0.6 mg/L’.

The Guideline also establishes the maximum acceptable concentration (MAC) for
fluoride in drinking water as 1.5 mg/L to protect from mild fluorosis. This was based on
the segment of the population most at risk for developing dental fluorosis, children
under 4. Fluorosis is a condition caused by a child receiving too much fluoride during
tooth development. In its mildest form, fluorosis may affect the look of a tooth but will
not affect its function. Mild fluorosis can lead to white stains or mottling on the teeth?
and is not noticeable to most people.

Vision: To be the best place in Canada to raise a child, promote innovation, engage citizens and provide diverse economic opportunities.
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This guideline reaffirms that evidence does not support a link between exposure to
fluoride in drinking water at or below 1.5 mg/L and any adverse health effects. The
guideline specifically states that this level has not been associated with cancer, toxic
effects to the immune, reproductive, genetic or neurological system nor been linked to
intelligence quotient deficits®.

'b) Impact of Removing Fluoride from Community Water Systems:

Removing fluoride from community water systems has been shown to increase the
prevalence of caries within the community. In Dryden®, dental caries increased 26%
overtime after fluoride was removed from the water in 2001. Grade 5 students were
screened for dental caries in the year prior to discontinuing fluoride and counts were
compared to current rates®.

As shown in Figure 1 below, communities in Ontario with higher rates of water
fluoridation have better teeth. This data, from the 2008 Ontario Association of Public
Health Dentistry Survey?* of Ontario Health Units, looked at the relationship between
oral health of 5-year-olds and the percentage of the population with fluoridated water by
Ontario public health units.

Figure 1

Relationship Between Oral Health of 5 year olds and Proportion of the
Population with Fluoridated Water in 30/36 of Ontario Health Units,

2005-07 %

o po w
= ;N T W o,

Average Number of Decayed, Filled or
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=
(%]

o
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Proportion of the Population with Fluoridated Water (%)

In 2002 the US Task Force on Community Preventive Services, supported by the
Centers for Disease Control, systematically reviewed the literature to review
interventions to promote and improve oral health®®. Starting community water
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fluoridation decreased dental caries among children by a median of 50.7% during 3 to
12 year follow-up. Stopping community water flucridation was associated with a median
17.9% increase in caries over 6 to 10 year follow-up.

The 2010 Canadian Health Measures Survey'’ reports that the average Decayed,
Filled, or Missing Teeth (DFMT) for adolescents in Canada is 2.49. DFMT is an
indicator of the severity of disease. For example, a DFMT of 4 denotes that four teeth
are decayed, filled or missing.

Applying this information to Hamilton, estimating conservatively 2 cavities per person
and Hamilton’s population of 500,000, there would be 1 million cavities currently. If we
consider this 18% increase over 10 years to apply, again conservatively, only to the
385,000 people in Hamilton who live on homes serviced by the Woodward Avenue
Water Treatment plant, we can estimate the number of cavities that would be caused
over the next 10 years if fluoridation were discontinued in Hamilton.

Based on this information, an additional 138,600 additional cavities would occur in
Hamilton residents over the next 10 years if fluoride was removed from Woodward
water supply. This estimate is consistent with those derived from the Ontario data
shown in Figure 1.

Background:

Fluoride is a mineral that is found in soil, water and various foods. It has a positive
effect on oral health by making the tooth more resistant to decay Fluoride can also
prevent or even reverse tooth decay that has already started”

Water fluoridation is the practice of adding small amounts of fluoride to municipal water
supplies in order to prevent dental caries (cavities). Hamilton has fluoridated its
municipal water supply since fwo referendums in the 1960’s indicated public support.
The cost of water fluoridation is less than $3 per person per year, and is paid by users
through the capital component of the water rate.

In Ontario, the Fluoridation Act and the Municipal Act define various processes by which
a municipality may initiate or discontinue water fluoridation. The decision to fluoridate
the community water system is left to the municipality, unless 10% of the electorate
petitions for a referendum?®

As of 2000, over 70% of the population of Ontario had access to fluoridated water?’.
Water fluoridation has been described as one of the ten great public health
achievements of the 20" century®, in part because it helps improve the oral health of
the entire population, including those who cannot afford dental care. Water fluoridation
is supported by over 90 Canadian and international medical and dental organizations.

vision: To be the best place in Canoda to raise a child, promote innovation, engege citizens and provide diverse economic opportunities.
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Table 1: Sample of organizations supporting water fluoridation to reduce
occurrepce#of tooth deca‘

i Bl i b At S gﬂ%
Health Canada World Health Organization (WHOQO)
Canadian Medical Association Centers for Disease Control and Prevention, USA
Ontaric Medical Association Pan American Health Organization
Canadian Public Health Association European Organization for Caries Research
Canadian Paediatric Society American Dental Association
Association of Local Public Health Agencies, | British Medicat Association
Ontario British Dental Association
Ontaric Dental Association Australian Dental Association
Canadian Dental Hygienists Association

Like many substances, acute. or chronic exposure to large doses of fluoride can have
health risks. However, water fluoridation at the low levels used in Canada is considered
safe, and is associated primarily with very mild and mild fluorosis. Fluorosis is a
condition caused by a child receiving to much fluoride during tooth development, ie.,
under the age of 6. In the mild form that may occur at low levels of fluoride exposure
such as through fluoridated drinking water, fluorosis may affect the look of a tooth but
will not affect its function. For example, mild fluorosis can lead to white stalns or
mottling on the teeth’”. This occurs in less than 20% of the Canadian population® and
is not noticeable to most people.

To produce serious health effects, extremely large amounts of water would need to be
consumed. See Figure 2 for a summary of estimates. Many claims have been made
that water fluoridation causes serious health risks, but existing scientific evidence
refutes these claims.

Figure 2: Exposure required for various health impacts

Exposure Required quantity of water fluoridated at 0.6 | Health Impact
mg/L (Hamilton water)
Drinking water | Child (under the age of 8 years) consumes 17 glasses of | Mild dental fluorosis

at 2.0 mg/L water daily for a prolonged period,* and swallows no
foothpastet

{:Skeletal.

5 : : : S : i
ess directly from ihe effects of the water before approaching

Water consumption o
levels required for severe fluoride effects.
t Toothpaste contains concenlrated fluoride. Swallowing toothpaste poses the greatest risk of fluorosis.* Table adapted from

UK MRC* and TPH Reports,*
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In summary, water fluoridation is a safe way to improve dental health. Fluoridation is
inexpensive and is a way to provide health protection for the entire population,
regardless of income, age or access to dental care.

Search Strategy

Table 2: Search Strategy
Date of Search: March 1, 2011
Databases: PubMed, Embase (peer-reviewed scientific health literature)
Search Term: “water fluoridation”

Date Span Searched: | 2011 — March 1, 2012

Search Limits: (Pubmed) Include the following study types.
o Clinical Trial
¢ Meta Analysis
+ Review
¢ Comparative Study
» Evaluation Study

(Embase) Include the following study types:
+ Evidence Based Medicine
¢ Clinical Trials
e C(Clinical Queries

Relevance Criteria: Focused on primary research studies or reviews of primary
research devoting attention to safety or effectiveness of
water fluoridation.
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A Review of the Effectiveness and Safety of Community Water Fluoridation
Prepared by Dr. G. Allen Heimann, MD, MHSc¢, Medical Officer of Health,
Windsor-Essex County Health Unit
08 January 2013

Water fluoridation has been established in many communities for over fifty years. Numerous
scientific studies have validated both the effectiveness and safety of fluoridation. Fluoridation
has always had its opponents. The opponents have focused on the issue of community water
fluoridation. The arguments against fluoride have not been extended to removing fluoride from
tooth paste or dental rinses. It is important to note that as fluoridation has been provided to
millions of people for over fifty years, any significant adverse effects would have been identified
by the scientific community by now. No such adverse effects have been published in the peer-
reviewed scientific literature.

This review brings together a collection of some of the more recent articles dealing with the
effectiveness and safety of community water fluoridation.

Effectiveness

Of the 11 studies making conclusions about effectiveness, all eleven concluded that water
fluoridation is effective at preventing dental caries.

These included:

1. A general review conducted by researchers in England concluding that water
fluoridation is safe and effective, though it does cause dental fluorosis. '

2. A primary study showing that children in communities with water fluoridation in
Australia have less dental caries.”

3. A primary study showing that for children in communities with water fluoridation
in New York State, costs paid by insurance companies for dental procedures
were lower. >

4. A general review conducted by researchers in Ireland concluding that water
fluoridation is safe and effective, though it does cause dental fluorosis. 4

5. A primary study in Australia showing that water fluoridation saves between
$69.86 and $249.45 per person, with minimal up-front costs. ’

6. A general review of studies that were conducted in Brazil concluding that water
fluoridation in Brazil is safe and effective, though it does cause dental fluorosis. 6

7. A primary study in Denmark showing that water fluoridation may be effective
even at lower concentrations than currently recommended. 7



8. A general review conducted by researchers in India concluding that water
fluoridation is safe and effective, though it does cause dental fluorosis. B

9. A general review conducted by researchers in Ireland concluding that water
fluoridation is safe and effective, though it does cause dental fluorosis.’

10. Another primary study showing that children in communities with water
fluoridation in Australia have less dental caries. '

11. A primary study in Lithuania showing that increased fluoride content in drinking
reduces dental caries in children. '

Safety in Persons

Of the studies focussing more on safety, none identified any new risks or provided any
data supporting speculation about any substantial health risks. Some studies confirmed
or clarified the known risk of dental fluorosis. A number of studies provided evidence
against some of the previous claims that water fluoridation may have more severe risks.
Some highlights:

1. Does water fluoridation harm bones? No. A study co-authored by Harvey
Limeback, one of the main anti-fluoridation advocates in Canada, was designed
to look for substantive impacts of water fluoridation on bones, but found none. 12
The study 12 concluded that:

“Many decades of epidemiological studies have shown minimal evidence

of any effects of fluoride administration on bone, and it is therefore very

unlikely that municipally fluoridated water affects adults with healthy bone.

In this study, no effects of fluoride on mineralization. .. and no substantive negative
effects of fluoride administration on bone mechanical properties were observed.”

2. Does fluoride cause bone cancer? No. A recent case-control study found no significant

association between bone fluoride levels and osteosarcoma>.

3. Is artificial fluoride used in water fluoridation more dangerous? No. Some
individuals have claimed that the type of fluoride used in water fluoridation
(H28iFs) is more poisonous than the type that is found in most surface water,
such as Lake Ontario (NaF). Two studies found that this was not the case, and
the human body reacts to both types of fluoride the same Way.”’14 :

4, Is drinking formula part of the cause of the known risk of dental fluorosis
compared to drinking breast milk? Possibly. A review eonducted by US
researchers found that each increase of 0.1 ppm in drinking water used to make
formula may be associated with a 5% relative increase of fluorosis. However, the
study found substantial evidence of publication bias that meant that it could not



make definitive conclusions.'® Regardless, this potential risk is consistent with
Public Health Services messaging about the importance of breast feeding.

5. Does the method of supplementation affect the overall dose of fluoride ingested?
Yes, and water fluoridation may be the safest route. Researchers in Brazil

assessed total intake of fluoride associated with four sources of fluoride: naturally
fluoridated water; artificially fluoridated water (what we call “water fluoridation™);
fluoridated salt and fluoridated milk. Their data indicates that the total dose of
fluoride consumed is relatively low and/or less variable with water fluoridation
than other fluoridation approaches. They concluded that further work is needed

in this area.'®

6. All of the general reviews'!! mentioned under the heading of Effectiveness above
identified the primary risk of mild or very mild fluorosis, and that rare cases of
moderate or severe fluorosis do occur. Some mention the risk of bone fluorosis

in association with large doses of fluoride, beyond the levels found in fluoridated
water. All concluded that claims about more severe risks are not substantiated

by the existing evidence.

7. A review® of studies examining fluoride and neurotoxicity found possible adverse effects of
high levels of fluoride, but the comparison or control group were noted to have fluoride levels
from 0.34 to 1.33 mg/l which is in the same range as community water fluoridation levels.

There were no studies in any of the 48 studies identified, including those studies'"*® that are not

discussed in detail here because they were not relevant to the safety or effectiveness questions that
provided evidence of any health risks attributable to community water fluoridation beyond dental
fluorosis.

Safety in the Environment

Anti-fluoridation advocates have stated that hydrofluorosilicic acid is a toxic waste product.
Hydrofluorosilicic acid is a compound which is produced by manufacturers who also produce
fertilizer. Hydrofluorosilicic acid is specifically produced for a number of uses including water
fluoridation.

Masten and Haneke®! in their 2001 toxicological summary for fluorosilicic acid state;

‘Although current data indicate that silicofluoricates™ are used in over 9,000 U.S. water
treatment systems serving over 120 million individuals, exposure via drinking water is
expected to be minimal since both compounds hydrolyze almost completely under these

conditions>!



In the concentrated form, as it would be in manufacture and use before dilution,
hydrofluorosilicic acid does deserve care and respect for safe handling, however when dissolved
in very low concentrations in water we are no longer dealing with the original concentrated
substance.

Assertions have been made in the presentation that hydrofluorosilicic acid is a hazardous waste
and a toxic substance.

To quote from a federal document entitled “Joint Government of Canada Response to
Environmental Petition Number 221 Filed Under Section 22 of the Auditor General Act
Received November 19, 2007—Petition to Discontinue Water Fluoridation (March 18, 2008):

The US EPA classifies hydrofluorosilicic acid as a class 1 hazardous waste. Is
hydrofluorosilicic acid is a Class 1hazardous waste or equivalent in Canada?

‘Health Canada Response:

The U.S. Resource Conservation and Recovery Act (RCRA) establishes a federal
program to manage hazardous wastes from cradle to grave in the United States, to ensure
that hazardous waste is handled in a manner that protects human health and the
environment. It classifies waste in categories through a listing process. Hydrofluorosilicic
acid is included in lists of commercial chemical products in a concentrated (unused)
form. The RCRA focuses on ensuring the safe disposal of these waste products.

In Canada, the responsibility for managing hazardous waste rests primarily with the
provinces and territories, who control the waste producers, the recycling, processing and
elimination facilities, and the transportation of waste within their territory. The federal
government regulates international and interprovincial movements. The main definitions
for hazardous wastes in Canada are under CEPA regulations for exports and imports of
hazardous wastes and hazardous recyclable materials. Fluoridation additives certified

for use in drinking water are not classified as hazardous waste in Canada
[Underlined and Bolded by Dr. Heimann].

Are Health Canada, Environment Canada and other government departments aware that
inorganic arsenic, lead, mercury and inorganic fluorides (e.g., hydrofluorosilicic acid)
are on the CEPA 2006 toxic substances list and that hydrofluorosilicic acid is not
naturally present in the environment?

Health Canada Response:

Health Canada works with Environment Canada to assess substances under the Canadian
Environmental Protection Act, 1999 (CEPA), which includes prioritizing substances for
assessment. Under the Act, a substance is considered "CEPA-toxic" if it enters or may




enter the environment in amounts that may pose a risk to human health, to the
environment (such as fish or wildlife) and/or to the environment upon which life depends
(such as water, soil, and air). Substances determined to be “CEPA-toxic” may be added
to the List of Toxic Substances (Schedule 1 of CEPA 1999). The process focuses on
whether the substance is entering the environment at levels of concern.

Inorganic fluorides are "toxic" to the environment as defined under CEPA and this
assessment focussed principally on four inorganic fluorides: hydrogen fluoride (HF),
calcium fluoride (CaF2), sodium fluoride (NaF), and sulphur hexafluoride (SF6). These
compounds were considered the most relevant of the inorganic fluorides on the basis of
quantities released to the Canadian environment, environmental concentrations, and
toxicological effects on biota. Hydrofluoresilicic acid was not assessed for this
classification [underlined and bolded by Dr. Heimann}.’

Municipal drinking water licences require chemicals used to meet all applicable standards as set
by both the American Water Works Association and the American National Standards Institute
Safety Criteria Standards NSF/60 and NSE/61. The National Sanitation Foundation is the
internationally recognized expert agency on certifying products and writing standards for food,
water, and consumer goods. To date they have certified that the three available fluoride-
containing water treatment additives hydrofluorosilicic acid, sodium fluorosilicate, and sodium
fluoride meet the NSF ANSI Standard 60 which deals with the health effects of drinking water
treatment chemicals.

Also under Ontario Regulations under the Safe Drinking Water Act, operating authorities must
test regularly for levels of fluoride as well as heavy metals, including arsenic and lead.

With respect to water fluoridation and the environment, a study by Pollick™ in 2004 states that:

‘Scientific evidence supports the fluoridation of public water supplies as safe for the
environment and beneficial to people. Reports at the local, national, and international
levels have continued to support this most important public health measure. There
appears to be no concern about the environmental aspects of water fluoridation among
those experts who have investigated the matter.’

A study by Osterman [1990]°* in evaluating water fluoridation in Montreal states that:

‘Overall, river fluoride concentrations theoretically would be raised by 0.001-0.002 mg/l,
a value not measured by current analytical techniques’.

Osterman [1990]* also states:



‘a literature review did not reveal any examples of municipal water fluoridation causing
recommended environmental concentrations to be exceeded, although excesses have
occurred in several cases of severe industrial poliution.”

Osterman [19907>* concludes:

‘In conclusion, by using a mass balance approach, fluoridation-related changes in
environmental concentrations of fluoride may be estimated from knowledge of municipal
water management systems and data which are usually readily available from appropriate
water authorities. Generally speaking, these changes will be minimal and, except when
accompanied by serious industrial pollution, will remain below toxic levels recorded in
the literature and recommendations by scientific authorities for the protection of the
environment and human health.’

Finally, in a presentation to the City of Orillia Public Forum on Fluoridation on February 29,
2012, Mr. Tim Fletcher, Supervisor - Water quality Standards Unit, Standards Development
. branch, Ontario Ministry of the Environment concluded the following points:

- Fluoride concentrations are not decreased significantly through the sewage treatment
process, thus levels in municipal wastewater effluent would be similar to the levels
added (i.e. 0.5 to 0.8 mg/L).

- Impacts to aquatic life (i.e. changes in growth, reproduction or survival) are unlikely
to occur until concentrations exceed 1 mg/L for extended periods of time.

- Fluoridated drinking water is well below this concentration and would not be
expected to impact aquatic life.

- A review of the fluoride data from 1986 to 2007 has shown no increasing trend in raw
(source) water for the 192 drinking water systems that have been monitored by DWSP
[Drinking Water Surveillance Program].

- Data also shows that, on average, concentrations in Great Lakes drinking water intakes are at

or below the CWQG [Canadian Water Quality Guidelines] for inorganic fluoride.

Parts of this report were adapted with permission from a 2011 report by Dr. Chris Mackie of
Hamilton Public Health Services
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FLUORIDATION FACT SHEET

o Fluoride, a naturally occurring mineral, has been found to stop, prevent, and even reverse the
process of tooth decay. This finding is strongly supported by an extensive body of Canadian
and international research.

e Water fluoridation is the process whereby the level of fluoride in a water supply is adjusted to
a level that will optimize dental benefits.

» The current target level of fluoride in Windsor, LaSalle, and Tecumseh, drinking water is 0.6
parts per million (ppm) —less than the naturally occurring fluoride levels from a number of
water sources in North America, including parts of Ontario.

s Health Canada endorses water fluoridation as a public health reasure to prevent dental
decay. Dental disease is the most common cause of permanent tooth loss in children. Besides
the obvious pain and suffering it causes, poor oral health is also associated with poor overall
health. :

*  When the fluoridation of drinking water was introduced across North America in the mid-
1900s, the result was a significant decrease in dental decay, Currently, over 70% of the
residents of Ontario receive fluoridated water.

s According to the Cenires for Disease Control and Prevention (CDC}), community water
fleoridation is one of the greatest public health achievements of the 20™ Century.

¢ The practice is supported by numerous national and international organizations including
Health Canada, Ontario’s Ministry of Health and Long-Term Care, the Public Health Agency
of Canada, the Canadian Public Health Association, Ontario's Chief Medical Officer of
Health, the Ontario Dental Association, the Canadian Dental Association, and the World
Health Organization.

e The safety of community water fluoridation has been extensively researched. In the past 15
years, there have been at least 18 reviews on water fluoridation which found the fluoridation
of community drinking water to be safe and effective at preventing tooth decay. The reviews
found no compelling evidence that community water fluoridation causes cancer, bone-
disease, or any other adverse health effects.

e Health Canada reviewed the latest available evidence on the benefits and potential risks from
the fluoridation of community water in 2007 and concluded that the weight of evidence from
all currently available studies shows no harmful health risk at current fluoride levels. The
review concluded that fluoridation continues to be an effective public health strategy to
prevent dental disease. ’
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¢ Community water fluoridation is recognized as the most cost-effect way to prevent tooth
decay. It’s estimated that for every $1 invested in community water fluoridation, $38 is saved
in future dental treatment costs.

e The fluoridation of community drinking water is also the most equitable way to preserve oral
health since the health benefits extend to all residents of the community regardless of their
socio-economic status. 'Water fluoridation is especially beneficial to lower income residents
who may not have access to other means of fluoridation.

e Children who are exposed to higher than optimal levels of fluoride can sometimes develop a
condition known as dental fluorosis which, while not harmful, can cause white and brown
spots to appear on the teeth. Water that’s optimally fluoridated doesn’t pose a fluorosis
problem. However, other sources of exposure such as the ingestion of fluoridated toothpaste
could increase the risk of fluorosis. That’s why Health Canada recommends that children
under six years of age be supervised while brushing and be taught not to swallow while
brushing.

e Adults who consume too much fluoride over a long period of time can suffer from skeletal
fluorosis, which causes bones to be brittle. This condition is very rare in Canada since we're
not exposed to the high levels of flueride considered to be a risk.

For more information:

Health Canada
http://www.hc-sc.ge.calewh-semt/water-eau/drink-potab/health-sante/faq_fluoride-fluorure-eng.php
hitp://www.he-sc.ge.ca/ahe-asc/branch-dirgen/fnihb-dgspni/ocdo-bde/project-eng. php#ab.
http://www. he-sc. ge.calewh-semt/pubs/water-eau/2008-fluoride-fluorurc/index-eng.php

Chief Medical Officer of Health {Ontario)
http:/fwww . health.gov.on.cafen/mews/bulletin/2011/hb_20110404_ 2 aspx
http://www.mhp.gov.on.ca/en/healthy-communities/dental/CMOH-on-Fluoridation. pdf

Canadian Dental Association
http://www.cda-ade.ca/_files/position_statements/fluorides-en.pdf

Centers for Disease Control and Prevention
http:/fwww.cde.gov/fluoridation/
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http://www.cdc.gov/fluoridation
http://www.cda-adc.ca
http://www.rnhp.gov.on.ca/en/healthy-cornrnunities/dental/CMOH-on-Fluoridation.pdf
http://www.hcalth.gov.on.ca/en/news/bulletin/201
http://www.hc-sc
http://www.hc-sc
www.hc-sc.gc.ca

FLUORIDATION Q & As

Q. What is fluoride?
Fluoride is a naturally occurring mineral found in soil, air, and water supplies.
Q. What are the benefits of fluoride?

Fluoride has been found to stop, prevent, and even reverse the process of tooth decay. This finding is
strongly supported by an extensive body of Canadian and international research.

Q. What is water fluoridation?

Water fluoridation is the process whereby the level of fluoride in a water supply is adjusted to a level
that will optimize dental benefits.

Q. Why add fluoride to the water (since we have fluoridated toothpaste and fluoride in other
consumer products)?

Adding fluoride to water is the best way to provide fluoride protection to a large number of people at
a low cost. The big advantage of water fluoridation is that it benefits all residents in a comnmmnity,
regardless of age, sociceconormic status, education, or employment, or dental insurance status.

Q. Does Health Canada support drinking water fleoridation?

Health Canada endorses water fluoridation as a public health measure to prevent dental decay. Dental
disease is the most common cause of permanent tooth loss in children. Besides the obvious pain and
suffering it causes, poor oral health is also associated with poor overall health.

Q. I’ve heard Hydrofluoresilicic acid is toxic and comes from fertilizer and factory smoke
stacks. How can it be safe?

Fluoridated drinking water doesn’t exﬁose people to hydrofluorosilicic acid. There is no such thing as
artificial flucride; all fluoride ions are chemically identical, whether found in natural water sources,
or in the rocks and minerals which are mined or oared for fluoride. These rocks are rich in both
fluoride and phosphorus. The rocks are processed by dissolving them in acid, which allows the
fluoride and the phosphorus to be separated, creating hydrofluorosilicic acid (HFSA) and phosphoric
acid. HFSA is used for water fluoridation, and phosphoric acid is an important ingredient in chemical
fertilizer.

When added to water, fluorosilicate compounds dissolve completely to release fluoride ions and
break down into harmless compounds, leaving none of the original chemical. It has been stated that
HFSA is a by-product of fertilizer production; it would be equally valid to state that fertilizer is a by-
product of HFSA production.
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Q. What are the acceptable levels of fluoride in drinking water supplies?

The guideline for fluoride is a maximum acceptable concentration (MAC) of 1.5 mg/L.

The current target level of fluoride in Windsor, LaSalle, and Tecumseh, drinking water is 0.6 parts
per million {ppm) —less than the naturally occurring fluoride levels from a number of water sources
in North America, including parts of Ontario.

Q. Doesn’t fluoride cause low IQ, bone problems (cancer and brittle bones), endocrinelogic
problems, other cancers, and fluorosis (skeletal and cosmetic)?

There are many studies that have looked at IQ and fluoride levels. These studies are all from
developing countries, most commonly China. The study results are hard to compare to our region,
because we can’t know if the differences in IQ are correct. We also don’t know if the results are from
fluoride, related to problems with how the studies were done, or if they come from unrecognized,
unmeasured exposures, like other chemicals in the area. The average fluoride levels in drinking water
in these studies were three to five times higher than what is in Windsor water. No studies have been
done in developed countries (such as Canada) that look at IQ levels and fluoride exposure.

At much higher levels, than in Windsor, fluoride can atfect your bones and lead to skeletal fluorosis.
Skeletal fluorosis is a bone disease that’s caused by consuming too much fluoride. However, Health
Canada says there’s no risk when water is being monitored and fluoridated levels are adjusted
accordingly (such as here in Windsor).

Children who are exposed to higher than optimal levels of fluoride can sometimes develop a
condition known as dental fluorosis which, while not harmful, can cause white and brown spots to
appear on the teeth. Water that’s optimally fluoridated doesn’t pose a fluorosis problem. However,
other sources of exposure such as the ingestion of fluoridated toothpaste could increase the risk of
fluorosis. That’s why Health Canada recommends that children under six years of age be supervised
while brushing and be taught not to swallow while brushing.

Many studies have looked at the relationship between fluoride in drinking water and cancer. Experts
have reviewed these studies and decided that there is no clear relationship between the two.

Q. Can baby formula be made with fluoridated water?

Major health organizations in North America including, Health Canada, Canadian Pediatric Society,
Centers for Disease Control, and America Dental Association say it is safe to use fluoridated water in
baby formula. For example, Health Canada says, “infant formula prepared with water fluoridated at
the optimal level of 0.7 milligrams per liter (mg/L) maximizes the protective rele of fluoride during
the development of the permanent teeth while minimizing the risk of dental fluorosis.” Windsor
water is fluoridated at an even lower level than this — 0.6 mg/L.
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Q. Is it true that Community Water Fluoridation {CWF) is ineffective and the incidence of
tooth decay is decreasing in areas without CWF?

There have been some studies that showed there was no decrease in tooth decay once water
fluoridation stopped. However, these studies noted that preventative services like dental fluoride
treatments increased, or there were already public programs in place in these communities. It was
also stressed that these results should not be generalized to countries or provinces with less
preventative dental care (such as Ontario). Several studies have found tooth decay has increased once
fluoridation was stopped.

Cavity rates in some communities that don’t fluoridate their water have also decreased for many
other reasons such as:
» Better hygiene habits and the use of fluoridated tooth pastes.
+ The Diffusion Effect due to increased fluoride exposure among people from communities
that don’t fluoridate their water. For example: foods and beverages can be processedin a
community using water with fluoride and then shipped {o non-fluoridated communities.
» The use of other methods of getting fluoride, like salt and miik fluoridation, and fluoride
supplements (pills and drops).

Q. Is water fluoridation causing higher fluoride levels in the Great Lakes basins?

No. Not all of the fluoride added to our drinking water returns to the water source. Windsor water is
fluoridated at a level of about (.6 mg/L. This doesn’t mean that fluoride levels in our waterways
increase by the same amount. A Montreal study showed that water fluoridation raises overall river
fluoride concentrations by just 0.001 to .002 mg/L, which is 1000 times less than naturally occurring
levels of fluoride found in some bodies of water.

(). More municipalities are taking fluoride out of their water so why shouldn’t Windsor-Essex
County?

It’s true that some Canadian municipalities have decided to stop fluoridating their water, including,
Waterloo ON, Calgary AB, and Moncton NB. Other Canadian municipalities have decided to keep
fluoridating their water, including Region of Halton ON, Region of Peel ON, Toronto, Sarnia, and
Cape Breton NS, In all cases the local, provincial, and federal public health agencies continue to
support water fluoridation.

Q. Wouldn’t ending water fluoridation save tax payers money?

It costs the City of Windsor between $125,000 and $150,000 yearly to fluoridate our water (about 50
cents per person). If your City Council decides to remove fluoride it will cost taxpayers between $2.8
and $11.6 million yearly for public health services such as fluoride treatments and dental hygienists,
for the 33 per cent of the population without dental insurance. While other ways of providing fluoride
may be as effective, CWF provides flucride in a safe and effective way to those who can’t afford to
get fluoride in other ways.

Adapted from: Health Canada’s nly asked patient questions on fIuoridation, Canadian Dental
Association- hitp:/fwww.cda-ade.ca/en/oral_health/faqs_resources/fags/fluoride_faqs.aspiwater

City of London Water Fluoridation April 2012 Report -

N http:/fwww.healthunit.com/articlesPDF/18024.pdf
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