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1, David Benjamin Menkes, academic psychiatrist of Hamilton, affirm:

Introduction and professional background

b

I am an Associate Professor at the Whaikato Clinical School of the University of

Auckland and honorary Consultant Psychiatrist at the Waikato District Health

Board.

T'have an MD froin Yale School of Medicine (1982), and a PhD in Pharmacology
(Yale 1983). Tam a Fellow of the Royal Austialian and New Zealand Collcge of
Psychiatrists (FRANZCP 1989). My CV is attached and marked with the letter “A”.

I have studied drugs, their effects and mechanisms of action since the late 1970s,
After completing postgraduate training in 1989, T have worked as an academic
psychiatust in a variety of settings, and accumulated further research, teaching and
clinical experience with tegard to the uses and adverse effects of drugs. In 2011 the
NZ. Minister of Health (Hon. Tony Ryail) appointed me to the Ministry’s Medicines
Adverse Reactions Committee. In 2013 T was also appointed to the Mental Health
Sub-Comunittee of the Pharmacology and Thetapeutics Advisory Commtttee

(PTAC) which advises the NZ Government’s drug purchasing agency, PITARMAC.,

My medico-legal expericnce includes preparation of over forty reports on drugs, their
effects and mechanisms of action, as requested by the NZ Government, and by
lawyers in the UK, USA, NZ, Australia, and Israel. In my role as consultant
psychiattist with the Waikato District Health Board, 1 am frequently asked to provide
advice regarding pharmacological and other medical treatment. This includes
providing formal 2™ opinions on compulsory treatment under the Mental [lealth
(Compulsory Assessment and ‘I'reatment) Act 1992, having been approved for this

role by the Mental Health Review Tribunal of the Ministry of Health.
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Purpose of my evidence

5. I have been asked by the plantiff to give an expert opinion on whether artificial
fluoridation of community water supplies up to 1 part per million (ppm, equivalent
to 1 mg per litre) could be said to constitute medical treatment and, if so, what the

implications of this would be, including for informed consent.

6. I have read, understood, and agree to comply with the Code of Conduct for expert
witnesses. The question at issuc is within my area of expertise based on my
background in pharmacology, my training in medical teaching and research, and my
expericnce as a medical consultant. ‘The opinions expressed in this report ate mine
alone, include all rclevant facts of which I am aware, and reflect my commitment to
assist the Court rather than the party who has engaged me. 1 confirm that payment

of my fee is in no way dependent on the outcome.

7, Before setting out my conclusions, I set out the premises undetlying my opinion. 1
also set out the definitional parameters agamst which I am considering the issue.

Underlying premises

8. My opinion is premised on the following facts.

9. Community water fluoridation (CWF) involves the addition of a chemical substance

to increase the concentration of flvoride ions in drinking wate.tr up to 1 ppm.

10. In New Zealand, CWF relies mainly on the use of either sodium silicofluoride (SSF)
or hvdrofluorosilicic acid (HFA) to release Auoride jons, and thereby increase their

concentration, when dissolved into communal water supphes.

11. The purpose of CWT is to help prevent dental carics, based on the action of fluoride
ions which, in sufficient concentration, can promote the mineralization and

hardening of tooth enamel.

12 Dental canes is a multifactorial discase in which bacteria (especially streplococcrs

mmfans and related species) metabolize dietary sugars and produce lactic acid. A local
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acidic environment promotes caties by dissolving tooth enamel. Individuals with
significant numbers of oral maufans bactcria are at increased risk of caries, especially
with repeated consumption of sugary food and beverages, and in the absence of

good dental hygiene.

Does water fluotidation constitute medical treatment?

13.

14.

15.

Mosby’s Dictionary of Medicine, Nursing and Health Professions, 2™ Australian and

New Zealand Edition (2009) defines medical treatment as

A micthod of combating, ameliorating or preventing a disease, disorder or
injury. Active of curative treatment is designed to cure; palliative treatment is
directed to relicve pain and distress; prophylactic treatment is for the
prevention of a disease ot disotder; causal treatment focuses on the cause of a
disotder; conservative treatment avotds radical ineasures and procedures;
empitical treatment uses methods shown to be beneficial by experience;
rational treatment is based on a knowledge of a disease process and the
action of the measures used. ‘I'reatment may be pharmacological, vsing drugs:
sutgical, involving operative procedures; or suppottive, building the patient’s
strength. It may be specific to the disorder; or symptomatic, to relieve
symptoms without effecting a curc.

(emphasis in bold added where relevant to the present issue)

Similarly, Dorland’s Illustrated Medical Dictionary, 32" edition (2012) defines
treatment as: The management and care of a patient for the purpose of combating

disease or disorder. This includes prophylaxis.

T have also had regard to the following definitions in the New Zealand Medicines
Act1 981:
“Thetapeutic purpose” is defined in Section 4 of the Medicines Act

1981, and includes the treatment, diagnosis and prevention of disease or
the modification of a physiological function.

“Medicine” is defined 1n Section 3 of the Medicines Act. A product is a
medicine if it has a pharmacological effect and is used 10 humans primarily
for a therapeutic purpose.
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It is my opinion that CWF has a ‘therapeutic purpose’ as defined in the Medicines

Act and is consistent with the standard definitions of medical treatment given above.

To confirm the notion that CWF constitutes medical treatment, several factors can

be explicitly considered:

1. The practice is deliberate; it uses the addition of a chemical substance (HFA or
S5¥) specifically to increase the concentration of Auoride ions in drinking water

to produce an intended effect.

2. ltis done for a therapentic purpose, namely the prevention ot prophylaxis of

tooth decay (caries) in the target population.

3. 'The practice has a rational basis, based on known properties of fluoride and
effects, inter alia, on dental physiology, mineralisation of tooth enamel, and

obsetver] changes in the incidence of caries in treated populations.

4. Thete is a dose-response relationship charactetistic of medicines: the current
tatget range of 0.7 — 1.0 ppm in tap water is based on evidence that this range
offers the optinum balance between a desited effect and unintended adverse ot
toxic side-effects. Regular monitoting is required to ensure that the concentration
of fluoride jons in tap water stays within this target range. Lower levels are less
likely to be effective, while higher levels are more prone to produce adverse
effects. In other words, the 0.7 to 1.0 ppm concentration range has been
specifically chosen to achieve an optimum dose-response for this intervention, In

light of this, the current practice of CWF would not be considered a trivial or de

miniar intervention.

5. According to Seetion 2 of the Medicines Act 1981, “administer” includes
administering a medicine to people, either orally, by injection or by introduction
into the body in any other way, either in its existing state of after it has been

dissolved or dispersed in, ot diluted or mixed with, some substance int which it is
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to be administered. In my opinion these characteristics of drug administration
#pply to the delivery of fluoride via CWF. It is thus my view that fluotide can be
considered a medicine when used in CWF. This accords with the definition of a
medicine in Section 3 of the JAct (see above) as well as its standard dictionary
definition: a drug or other preparation for the treatment or prevention of disease
(http://oxforddictionaries.com/definition/english). 1 note that dictary or
nutritional supplements are generally not considered medicines, even though
they may help prevent discasc. This exclusion does not, in any case, apply to

fluoride which is not considered a nutrient (see below).

18. In NZ, CWI relies mainly on the usc of cither sodium silicofluoride (SSF) or
hydrofluorosilicic acid (HFA) to 1clease fluoride ions when dissolved into communal
water supplies. T'o date it appears that Medsafe has not specifically described such
fluotide-releasing salts as medicines, even though a varicty of other fluoride-
contaming products are so classified.! For example, the NZ Formulaty lists sodinm

fluoride tablets as a pharmacy only medicine indicated for the prophylaxis of dental

2
catics.”

19.  Inmy opinion, I1FA and SSF, when used for CWF, would readily fall within the
relevant definition of “medicine”, namely becausc they have “a pharmacological
effect” (mineralisation of tooth enamel) and are “vsed in one or more humans
ptimarily for a therapeutic purpose” (prevention of caties). However, these salts are

by-products of the fertilizer industry, and as such are of an industiial or ‘water

Under the Medicines Regulations 1984, Muorides “for intcraal use in medicines containing more than 0.5
milligrams per dose unit except in medicines containing 15 milligrams ox less per litre or per kilogeam; exeept in
parenteral nutntion replacement preparations; for external use in medicines containing more than 5.5 grams per

litre or per kilogram except when supplied to a dental professional registered with the Dental Coancil” are

classificd as prescription medicines.

s/ Soww nzforgnz /nzf 5320.html



treatment grade’ (www.waternz.org.nz/), not the purer {and mote expensive)

pharmaceutical grade.

20. In my opinion, every aspect of CWF mects the definition of and critexia for medical
treatment. Fluoride concentration in tap water is deliberately elevated to produce a
physiological effect for a therapeutic putpose, in this case the praphplactic trcatment of

the disease dental caries.

21, This is analogous to the now abandoned treatment of a South American populaton
with dietary salt containing the drug chloroquine to prevent the spread of malaria.”
As with CWT, the combination of a therapeutic purpose and a pharmacological
mechanism of action defines the practice as a medical treatment. These examples
could both be consideted mwass dryg administration n light of their application to whole
populations in a defined geographical area. The ethical issues sutrounding mass drug

administration are important, as discussed below.

22. CWF can be distinguished, in my opinion, from the practice of fortifying foodstuffs
with essential nuttients, such as adding iodine or folic acid to bread, due to the fact
that fluoride is not a dietary nuttient. Both fluoride and essential nuttients may be
used to prevent diseasc but, as demonstrated above, the former is used as a medicine
in CWT whereas the latter arc considered dietary supplements. Many essental
nutrients, such as folic acid, iodine, iron or zinc, can also be used as medicines,

depending on the dose and the route of administration.

23. As with thc salts of certain othet atomic elements (e g., antimony, bromide, gold,
lithium, mercury) thar have been used as medicines, there is no physiological reaction
in the human body that requires fluoride. Nor is fluoride required for any aspect of

human growth, development, or reproduction. Accordingly, fluotide cannot be

considered a nutrient or dictary supplement.

3 Giglioli GG ¢t al. Intercaption of malaria transmission by chloroquinized salt in Guyana. Budktin of the World
Liealth Orpaniction 1967; 36: 283-301.
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24,

T have also considered whether the fact that fluonde exists in the environment, and is
found naturally in water, means that it should not be considered a medicine. In my
opinion this is incorrect. Many other atomic elements found naturally in water have
also been used as medicincs (e.g., antimony, arsenic, bromide, lithtum) and, in
sufficient concentration, are known to be toxic. Fluoride, like other ions (or their
salts) that have been used as medicines, can be considered medicinal or toxic,
depending on the conceritration. According to the guidelines of the World Health
Organisation, levels of fluoride in drinking water that help prevent tooth decay ate in
the range of 0.7 — 1.0 ppm.” Because the natural levels of fluoride in fresh water in
most parts of NZ are considered too low to have a2 measuzable effect on dental
health, the Ministry of Health recommends that the levels of fluoride in community
water supplics be ‘adjusted’ to 0.7 - 1.0 ppm. In NZ, the Maximum Acceptable
Level of fluoride in drinking water 1s set at 1.5 ppm, in ordet to prevent the toxicity
associated with exposure to higher concentrations. In other countries, high levels of

fluoride (generally above 2.0 ppm) ate considered toxic and are subject to fluoride

abatement (removal).

Informed consent

25.

26.

Right 6 of the Health and Disability Commission Code of Disability Services
Consumers’ Rights Regulation 1996 states that every consumer has the right to be
fully mformed about their situation. They must be given the information they need
to make an informed choice or give informed consent. Right 7 states that every

consumer has the right to make an informed choice and give informed consent to

any medical treatment,

Informed consent is fundamental to ethical medical practice. This principle applies
to all medical treatment where those capable of consent are given the option of
whether or not to receive treatment. [xceptions are made for young children and

others who are unable to understand the treatment and its implications. Exceptions




27.

ate also made in certain cases where treatment may be given cven whete declined or
actively refused. The Mental Health (Compulsory Assessment and T'reatment) Act
1992, for example, requires detailed procedures including a careful assessment and
documentation by two medical practitioners in order to subject an individual to a
compulsory treatment order (C10). Even under a CTO, patients are informed about
recommended treatment and are asked to give signed consent to such treatment. If
they decline, under Section 59, they are entitled to an independent 2™ opinion
regarding the need for such treatment. In my role as consultant psychiatrist with the
Waikato District Health Board, I am frequently asked to provide such 2 opinions
under Section 59(2)(b). It is apparent from the foregoing that the principle of

informed consent to medical treatment is taken very seriously in NZ.

In addition to the provisions of the Mental Health Act, and allowance made for
patents or goardians to consent on behalf of young children, there are other

siftuations where treatment for a medical condition may given without consent. These

include:

a. ln a life-threatening urgent setting when consent cannot be obtained, This
applies to ambulance personnel and commonly happens in Emergency
Departtnents of public hospitals when, for example, patients arrive gravely

injured or unconscious.

b. By the consent of a formally appointed guardian, via the Protection of
Personal and Property Rights (PPPR) Act 1988 or via an Enduting Power of
Attorney if someone is judged to be incompetent (unable to understand the
treatment and the reasons for it). This may happen, for example, in the
setting of moderately severe intellectual disability, or in the case of acquired

cognitive impairment {e.g., from traumatic brain injury, ot senile dementia).

c. By a formal court order, in exceptional circumstances, this may be applied
for by the clinical team or service sccking to administer treatment, via the

relevant DHB legal representative.
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d. Tam also aware that, under Section 70 of the NZ Health Act 1956, Medical
Officers of Health have special powers to effect compulsory treatment in

epidemics and national emetgencies.

28.  Itis appatent that the legal framework in NZ, like many Western countries, allows
medical treatment without consent only in specific citcumstances. In the case of
treating whole populations without consent, as in the above example of mass drug
admunistration, the ethical requitements are understandably even more stringent.
“This issue is considered in detail in the bioethical literature, and genetally accepted
standards for such treatment have been published.” To be ethically justifiable, such

treatment must demonstrate a number of features. In particular, the treatment must:

Be cleaddy effective,

8

b. Be proportional, i.e., confer benefits i1 excess of harms.

¢. Benecessary.

d. Infnnge on individuals as little as possible.

c. Be publicly justifiable.

29.  DBased on these criteria, the justification for CWT has been analysed by Professor N
Awofeso in an article published in Pubfic Health Fthics® "This article is attached and
marked with the letter “B”. Using cxamples and dara drawn from Australia, this
analysis demonstrated doubts about the ethical justification for CWF in that country

based, in part, on poor quality (and thus uncettain) evidence of both benefits and

® Childress JE, et al. Public Health Hrhics: Mupping the tereain. Journal of Law, Medicine and Etbics 2002; 30: 170-
178

b Awofeso N. Ethics of Artificial Water Fluovidation in Australia. Pubdic Heakth Fibice 2012; 5: 161-172

DM



harms, the availability of alternatives, and the impracticality of gaining informed

consent frum individuals in treated populations

30. If CWF is considered medical treatment, as I belicve it should be, then in addition to
warranting cthical teview (as above), it should also be reviewed from the standpoint
of pharmacology in order to optimize outcomes for treated populations. In this

respecet there are four issues.

4. Centrol of dosage. Whereas the fluoride ion concentration of tap water in
CWF is regulatly monitored and adjusted to the target range of 0.7 — 1.0
ppin, ingested doses of fluotide vary appreciably across individuals,
depending on water consumption, Intake of fluoride containing foods, and
usc of fluotide-containing dental products -- which may be swallowed,
especially by children. Additional use of fluoride tablets is contraindicated for
those living in arcas with CWTF, duc to the risk of toxicity. The combination
of poorly controlled ingested dosage and little difference between the
therapeutic (0.7 — 1.0 ppm) and potentially toxic range (above 1.5 ppm) of
fluonde concentration in watet is a key reason why Germany decided to
abandon fluoridation in 1992." A copy of the article referred to in footnote 7

is attached and marked with the letter “C?.

b, Vulnerable sub-populations. Certain individuals, notably formula-fed infants
and those with renal disease, are prone to fluoride toxicity becausc of higher
unit (mg/kg) intake and impaired excretion, respectively. Adequate warnings
and alternative water sources should be available for such individuais, and for

those with fluoride allergy, living in areas with CWF.

c. Systemic exposure despite a topical mechanism of action. This is a further

feature of CWT that interacts with the two previous issues, and which raises

I - . - ) o = s . o
English version: woyw.dvgye.de /fileadmin /dvgw /ange b 1 infose n/wasserinfodd cpdf
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fundamental questions about the practice. Since the caties-protective benefit
of fluoridated water derives preponderantly from topical contact with the
teeth, there is an issue that whole populations are exposed to systemic
ingestion of flnoride, which confers tisks of toxicity (including skeletal and
thyroid) but with little if any addiional benefit. The ready availability of
alternative soutces of topical fluoride is thus a key feature of the ethical

ctitique of CWF.*
d. Quality of medicine. As noted above, CWF in NZ relies on industrial sources
of the salts (HFA or SSF) used as a soutce of fluoride ions. It could be

atgued that, as a medicine, thesc salts or other sources (such as sodium

fluoride) should be pharmaceutical grade if used to treat human populations.

AFFIRMED at Hamilton this /> /\/\W
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A Registrar/Deputy Registrar of the High Court of New Zealand

# Awofeso N. Ethice of Artificial Water Fluoridation in Australia. Prbdic Health Eibics 2012; 5: 161-172
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1. PERSONAL INFORMATION
Name: David Benjamin MENKES Born: 24 June 1953 Sex: male
2. QUALIFICATIONS
{a}) Gualification name: Institution: Year conferred:
BA (highest honours}) UC San Diego 1975
MD Yale Scheol of Medicine 1982
PhD {pharmacology) Yale University 1983
FRANZCP Royal Australian and 1985
New Zealand
College of Psychiatrists
(b) Medical Specialist Registration:
New Zealand Medical Council 1989
NZMC 13748
General Medical Council UK 2001
GMC 5173807
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Russian, basic
5. EMPLOYMENT HISTORY

{a) Present Position (from August 2006)

Associate Professor of Psychiatry, University of Auckland, and Honorary
Consultant Peychiatrist, Waikato District Health Board, Private Bag 3200,
Hamilton 3240, New Zealanrd. Phone +64 7 8398750 mobile +64 21 2297830

david.menkes@waikatodhb.health.nz
www. fmhs.auckland ac.nz/faculty/staffct/staff details.aspx7staffID=646D656E303139

(b) Employment History
Professor of Psychological Medicine, University of Wales, 2001-2006

Honorary Consultant Psychiatrist, North East Wales NHS Trust, 2001-2006
Senior Lecturer in Psychological Medicine, University of Otago, 1989-2001
Consultant Liaigon Psychiatrist, Dunedin Hospital (NZ), 1989-2001
Lecturer in Psychological Medicine, University of Otago, 1987-1989
Psychiatric Registrar (Resident), Otago Hospital Board, 1983-1987

House Surgeon {(Intern), Dunedin Hospital, 1982-1983
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Chair, Scientific Programme Committee, RANZCP New Zealand Conference {Rotorua,
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1. ‘Evidence Alley’ later renamed ‘Te Ara Matauranga - Best Evidence’, a set
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Scientific Committee member, RANZCP Congress “Minding the Brain”, Hobart 2012
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Ethics of Artificial Water Fluoridation in
Australia

Niyi Awofeso®, School of Population Health, University of Western Australia, and
School of Public Health, University of New South Wales, Australia

“Corresponding author: Niyl Awofeso, Emall; niyiawofeso@uwa.eduau

A recent decision by several Australian State politiclans to support a parliamentary review of artificial water
fluoridation has an intensified debate on the public health intervention, While there is a majority agreemenit
among Australlan dentists and other health professionals that adequate enamel fluoride Is essential for dental
heaith, the ethlcs of artificlal fluoridation of public water supplies as a contemporary vehicle for facilitating
adequate supply of fluoride to teeth is highly contested. Opponents of artificial water fluoridation Insist that
there are many alternative sources of fluoride, that mandatory water fluoridation violates the ethical principle of
autonomy and that water fluoridation is not only expensive and unnecessary but also may endanger heaith by
causing fluorosis and, potentlally, hypothyroidism and pathological bone fractures. In contrast. proponents of
water fluoridation poslt that mandatory water fluoridation facilltates health equity and that the benefits accruing
to saciety from prevention of dental carles (beneficence principle) outweighs impairment of individual auton-
omy. This article utilizes Childress’ ‘justificatory conditions’ to evaluate the ethical appropriateness of artificial
water flueridation in Australia. The author concludes that there is insufficient ethical justification for artificial

water fluoridation In Australia.

Introduction

Dental cares {i.e., infection and decay of teeth enamel)
i> a major public health problem, affecting 60-90 per
cent of the world’s population. The commonest
contribiutors fo dental caries in children include poor
dental structure, bacterial involvement, poor oral hy-
giene, quantity and quality of saliva, compromised
host status, dietury factors and oral infections
(Berkowiiz, 2003). Dental canes is Australia’s most
prevalent health problem, with 1 million newly
decayed teeth documented in 2003. Oral diseases cost
the Australian health system $2,6 billion every year
(Wilson, 2004). Among adults, globally, access to oral
health services is an important factor in modulating the
pathogenesis of dental caries as ave established risk fac-
1ors such as diet, tobacco, alcohol and poor oral hygiene
(Heng et al, 2006). According to the World Health
Organization, a primary goal of community-based
public health dentistry programs should be to imple-
ment the most appropriate means of maintaining a con-
stant low level of luoride in as many mouths as possible
(Petersen, 2005).

Fluorine belongs to the halogen family also compris-
ing chlorine, bromine and chlorine jodine. It is listed as
9 in the periodic table and has an atomic weight of 19 1t

doi:10.1093/phe/phs0t6
Advance Access publication on 21 August 2012

€ The Author 2012. Published by Ouford Unlversity Press. Available anline at www.phe.oxfordjournals.arg

exists as inorganic and organic compounds calted fluor-
ides. Fluoride is abundant in the environment, in 10cks
and seils, constituting about 0.07 per cent of the emith’s
crust. All water sources, whether fresh or sea water, have
varying levels of fluoride depending on the location and
proamity to fluoride sources. In Kenya, for example,
fluoride exists in a range of 0,08 and 0.8 parts per million
in most natural river systems {Gikunju er al, 2002).
Most foodstufls contam traces of fluorides. Food pro-
cessing often concenirates on fluoride, and foods pro-
cessed with fluoridated water (e.g., breakfast cereals)
typically have higher fluonde concentrations than
foods processed with non-fluoridated  water
(Encyclopedia Britannica, 2012). Rankin et al. {2012)
showed that the quantity of fluoride absorbed from
solid food may reach up to 88 per cent of recommanded
daily fluoride among 5-year olds in the USA, thus
demonsirating the substantial contribution of dietary
fluoride te total fluoride intake.

The architect of the first fluoride study was
Dr. Trendley Dean, Head of the Dsental Hygiene Unit
at the National Institute of Health, whe investigated the
epidemiology of fluoresis and determination of optimal
fluonide concentrations in Michigan’s public water
supplies. His team found that fluoride levels of up 1o
1.0 parts per million in drinking water did not cause

THIS is the Exhibit marked with the

]ctler.-.é ....... rcfcr(rid#: wt the anng sed

Lt Ll

affidavit of T v

C AHardy ng?&{veu-
Depuly Reg.ﬁ‘?ﬁ’"""
DistrictHigh Courr
Hamilton

)

ATF EpatD) waemn o Hesnng | \ N

this. %ﬂl%\; e

£10Z "9 A& v0 0510 Jo Atsasup e A0 spwmolaopxe-aydy.dng wosy paproumog

of the High Court of New Zeal:nd

Menkes



162 * AWOFESO

enamei fluoresis in most people and was associated with
reduced risk of demtal caries, In 1945, Grand Rapids,
Michigan, became the first city in the world to fluoridate
its drinking water as a public health strategy to prevent
dental caries. By 1955, Dean's team found that the per-
manent teeth caries rate decreased to more than 60 per
cent among Grand Rapids’ children born after the add-
ition of 1 parts per million flueride to the water supply
(Arnold et al, 1956). Similar studies undertaken in
1970s in Australia, UK, Canada, Ireland and New
Zealand showed relative reductions in dental caries be-
tween artificially fluoridated and non-artificially fluori-
dated water supplies of between 30 and 60 per cent for
deciduous dentition and 15 and 30 per cent for aduit
dentition {Spencer et al, 1996). Currently, two-thirds
of Americans drink artificially fluoridated water. About
350 million people in 39 countries have access 1o artifi-
cially fluoridated water globally. It is noteworthy that
effect of fluoride is only topical, on iteeth enamel,
Scientific evidence for the protective effect of topical
flucride application is strong, while cvidence for sys-
temic application via drinking water is less convincing
{Scientific Committee on Health and Environmental
Risks, 2011). Fluoride enhances enamel remineraliza-
tion. Under acidic conditions, it decreases the rate of
enamel demineralization and lowers the solubility of
enamel. It interferes with enzymatic process of
caries-causing bacteria and impedes attachment of
odontapathic organisms to teeth. Through these
processes, fluoride retards progression of caries
{Newbrun, 1999),

By the 1990s, a lively debate on the acceptability,
affordability, ethical justification and effectivencss of
fluoridation raged in developed nations, and the out-
comes of such debate led to nations like Czech Republic,
Sweden, Netherlands and Switzerland suspending arti-
ficial water fluoridation practices from 1993 onwards on
the following grounds: (i} economic—it was not afford-
able by most private water supply companies, and only
0.54 per cent of water suitable for drinking is used as
such; (ii) technical—there were recurring problems
with maintaining the correct concentrations of fluoride;
(#ii} ethical—forced medication, thus violating individ-
ual autonomy, questionable beneficence as the full pro-
fite of side effects from water fluoridation have yet to be
fully determined, particularly for specific vulnerable
groups such as the elderly and children. Apart from
Southern Ireland and England, European nations rely
mainly on natural water fuoride levels, fluoridated
toothpaste and natural fluoride sources for assuring ad-
equate téeth fuoride levels (Havlik, 1999). In Asia, arti-
ficial water fluoridation is currently not the most

prominent component of fluoride delivery strategies
to teeth {Siriphant and Srisawasdi, 2011, Table 1). The
percentage of the population consuming artificially
flueridated water varies in the nations in which this
practice is being implemented. In Malaysia, for example,
about 75 per cent of the population were provided with
artificially fluoridated water as on December 2010, but
the percentage of the population consurning fluoridated
water is expected to exceed B5 per cent when water
supplies in Sabah province is fluoridated from late
2012 onwards.

In Auvstralia, New South Wales pioneered mandatory
statewide arlificia) fluoridation of water supplies with
the promulgation of the Fluoridation of Water Supply
Act 1957. Most states followed the New South Wales
approach, with Queensland being the last 1o enact a
comprehensive water fuoridation Act in 2008, In line
with other states’ fluoridation laws, the Queenstand
water law makes exemptions for mandatory artificial
fluoridation if naturally water occurring fluoride levels
are within acceptable legal limits (Government of
Queensland, 2008}, Currently, over 90 per cent of
municipal water oulput in Australia is artificialty fluori-
dated. In the remainder, natural Auoride levels rre high
enough to ignare artificial fluoridation {Government of
Victoria, Australia, 201 1a, Figure 1},

The artificial waler fluoridation debate has resurfaced
in recent years as private companies in Australia are
required to fluoridate drinking water in line with state
government legislation. Anti-fluoridation advocacy
groups and private water supply companies have con-
sistently cited ethical, health, financial and legal objec-
tions Lo artificial fluoridation policies. For example, in
Oshlnck Vs Rows Water 2011, the private water company
coniracted to process and supply water to homes in
Ballina and Lismore in northern New South Wales
argued aguinst artificially fluoridating public water sup-
plies on the grounds that such an action will contravene
sections 111 and 112 of the Environmental Planning and
Assessment (EPA) Act with respect to potential adverse
environmental and human health effects of water fluor-
idation. Although the presiding judge found no incon-
sistency between the two Acls, in relation to
fluoridation, it urged all parties to investigate to the
‘fullest extent possible’, as stipulated in Section 111 of
the EPA Act, the environmental and health effects of
artificial waler fluoridation (Land and Bnvironment
Court, New South Wales, 2011).

In Western Australia, plans by the state government
1o artificially fluoridate water supplies in Yanchep, Two
Rocks and Carnarven have been opposed by water
supply organizations, community members and
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Table 1. Fluoridation Inftiatives In Aslan nations
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Figure 1. Water fluorldation coverage In Australia.

anti-fluoridation groups such as Perth Fluoride Tree.,
North West MP Vince Catania, Mindane MP lohn
Quigley and Southern River MP Peter Abetz have
agreed to table the concern of their constituents in
these regions in Western Australia’s parlfament for
formal discussions by all elected representatives. The
Carnarvon City Council has already indicated that it

will support the efforts by advocacy groups not to fluor-
idate Carnarvon’s water supplies based on inadequate
justification for astificial water fluoridation (Shire of
Carnavon Minmtes, 2011). The situation in Carnarvon
is particutarly interesting as it is known to have high
natural fluoride levels in its river systems—up to 1.5
parts per million inr some wells and rivers in 19605—as
evideniced by high dental fluorosis rates (Martin-Tverson
et al, 2000). Data obtained from the Carnarvon water
treatment plant revealed that the potable water in the
city has optimal natural calcium fluoride averaging 0.5
parts per million since 1995 (Figure 2).

The increasing prominence of anti-water fluoridation
groups globally, greater appreciation of natural and
artificial fluoride sources and likely dangers of exces-
sive fluoride consumption smong some population ne-
cessitate a thorough analysis of the merits of water
fluoridation from all perspectives. A detailed risk assess-
ment of the physiclogical, health promoting and toxi-
cological effects of artificial water fluoridation would
require extensive research expertise on toxicological
effects of fiuorosis {dental and skeletal), nesrological
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Figure 2. Carnarvon's natural calclum fluoride levels, 2005-2010. Source; The Australian Fluorlde News, October-November

2011,

effects, endocrine glands’ effects, especially thyroid
function, and allergy-inducing effects. Although some
importani reviews have been performed which show
that, apart from the aesthetically unappealing flucrosis,
fluoride ingestion is not associated with adverse health
effects on bone (Thomas, 2000; National Health and
Medical Research Council, 2007), other studies have
suggested that high fluoride levels are associated with
adverse health effects such as hypothyroidism, osteosar-
coma, pathological bome fraciures and allergies
(Sushecla et al., 2005).

Equally controversial is the ethical debafe. Advocates
of artificial water fluoridation posit that its benefits—
equity in opportunities for dental health improvements
and reduced community-wide incidence and prevalence
of dental caries (beneficence}—outweigh impairments
in individual autonomy or potential cosmetic disfigure-
ment. Opponents cite fack of good quality evidence of
the benefits of water fluoridation (Scientific Committee
on Health and Environmental Risks, 2011), waste of
resources (less than 2 per cent of public water supplies
are used for drinking) and the belief that fluoride is
available from a variety of sources, so its benefits can
be realized without violating the principle of autonomy.
They also highlight the potential for endocrine disease,
fluorcsis and violation of individual autonomy.
Anti-fluoridation advocates also assert that mass, fixed
dose medication is ethically inappropriate, Opponents
of mandatory water fluoridation highlight research stu-
dies in India that reporied incidence of dental, skeletal
and crippling skeletal fluorosis in Indian communities
using water supplies with average fluoride concentra-
tions as low as 0.5, 0.7 and 2.8 parts per million respect-
ively. Fluorosis is the most widespread geochemical
discase in India, aftecting more than 66 million people
including 6 million children aged 14 years or younger
{Ayoob and Gupta, 2006). 1 addition, anti-fluoridation
advocates argue that those most likely to benefit from

waler fluoridation (the poor living in areas with limited
access to adequate fluoride) are not necessarily those
whose health outcomes are threatened by this public
health initiative, such as infants aged less than
& months, children from socioeconomically disadvan-
taged communities (e.g., Blacks and Hispanics in the
USA), those experiencing fluoride allergy and chronic
renal disease and people living in areas with a wide var-
iety of natural fluoride from water and tea, In the USA,
dental fluoresis remains persistently high among poor
Black and Hispanic population in inner areas of Boston,
New York and Atlanta despiie decades of artificial water
fluoridation in these regions. The National Health and
Notrition Examination Surveys of 1986-1987 and
19992004 showed that the prevalence of dental fluor-
osis was 23 and 41 per cent, respectively, among adoles-
cents aged 1215 years. Higher prevalence was found
among Blacks and Hispanics and was attributed to
muitiple etiologics, from biolegical susceptibility and
malnutrition to higher fluoride intake {Beltran-Aguilar
et al., 2010). Thus, autonomy and beneficence are not
easy to balance in this cthical debate (Cohen and Locker,
2001).

Important ethical questions related to the water flucr-
idation debate include: Is mass medication, which is
compulsory or expensive to aveid, wrong? Is medication
with an uncontrolled dose of a prophylactic drug
wrong? 1Is it scientifically or ethically right to promote
Auoridation on the basis that its risks are less than its
benefits? Js it ethically right to deprive people, especisily
low-income earners, of a valuable preventive medica-
tion through mass fluoridation? This article aims o
answer these ethical questions by adapting the concep-
tual model of Childress et al. (2002) for addressing eth-
ical conflicts using the following justificatory
paramelers; effectiveness, proportionality, necessity,
least infringement and public justification.
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Resolving Ethical Conflict vis-a-vis
Artificial Water Fluoridation

Effectiveness

The studies undertaken before 1980s in Australia,
United States, Singapore and Ireland demonstrated rela-
tive effectiveness of water flueride on dental caries com-
pared with regions where public water supplies were not
fluoridated (Spencer ef al, 1996), The mass rollout of
Ruoride toothpaste and other flucride supplements as
well as the distribution of finids such as soda drinks
produced using fluoridated water to residents in
non-fluoridated regions was expected to dilute the pro-
tective impact of water fluoridation on denlal caries.
Indeed, this trend was well demonstrated in most indus-
trialized nations where dental caries deceased in nations
which artificially Huoridate public water supplies
{e.g. lreland) and those which did not (eg. The
Netherlands). Greater public access to fluoride sources,
particularly from toothpaste, improved primary dental
care services, end improvements in oral hygiene may
account for the dilution of fluoride’s anti-caries effect.
Byidence on the effectiveness of water fluoridation in
prevention of dental caries is mixed. While some studies
suggest that water fluoridation is useful in reducing
dental caries (Attwood and Blinkhorn, 1988; Spencer
el al, 1996), other studies show no significant difference
in caries rates between groups drinking fluoridated and
non-fluoridated water, a finding they attributed to mul-
tiple sources of fluoride in most communities
(Yiamouyiannis, 1990; Kiinzel and Fischer, 1997). In
Australia, the industrial grade fluosilicic acid is the
most commonly used chemical for artificial water fluor-
idation, and it is promoted by health authorities as
having equivalence in effectiveness in relation to caries
prevention compared with naturally oceurring calcium
fluoride. Recent studies dispute this assertion on the
grounds that naturally occorring calcium fluoride docs
not inhibit calcium absorption by teeth enamel while
fluosilicic acid does, thus annulling the dental caries
prevention effects of water Auoridated with fluesilicic
acid (Whitford er al, 2008}, Epidemiological trends
do not fully support effectiveness of artificial water
fluosidation in bolh caries prevention and reducing
relatively high rates of dental caries among vulnerable
populations, A recent report by the Australian Institute
of Health and Welfare revealed that Australian children
from the poorest areas have about 70 per cent more
dental decay compared with children from the highest
sociocconomic groups. For example, in Western
Australia, where over 90 per cent of water supplies are
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flucridated, dental decay was 22 per cent higher in
poorer cohorts compared with richer sociceconomic
populations, This repor! also noted that caries preva-
lence varied from 29.3 per cent in the Australian Capital
Territory to 49.7 per cent in the Northern Territory,
average national prevalence of 38 per cent. (Australian
Institute of Health and Welfare, 201 1a). This compares
with a national average of 40 per cent caries prevalence
in the 1970s (Wilson, 2004). Thus, there is little epi-
derniological evidence to supggest that widespread adop-
tion of water fluoridation has translated into substantial
reduction in caries prevalence in Australia. The World
Health Organization {WHO) appears to be shifiing
from water fluoridation to toothpaste fluoridation
given that the elfectiveness of fluoridation depends on
having a constant supply of low concentration in the
oral cavity, Currently, WHO promotes fluoride tooth-
pastc as the primary strategy for optimizing comnmunity
fluoride levels (Petersen, 2005).

Currently, Australia fluoridates water at a level of
between 0.7 and 1.2 paris per million. In Junuary
2011, the US Health and Human Services Department
proposed the lowering of recommended fluoride levels
in public water supplies from 0.6 1o 1.2 parts per million
to a uniform maximum level of 0.7 parts per million
(United States Department of Health and Human
Services, 2011). Consequently, many cemmunities
have responded (o this proposal by lowering fluoride
levels or stopping the fluoridation of their water sup-
plies. The Auvstralian government stated that the health
benefits of the current 0.7-1.2 parts per million level in
Australia outweigh any potential health and environ-
mental concerns. According to the government reports,
prier to fluoridation in the 1950s, the average
12-year-old Australian child had four decayed tecth.
Apparenily after mass introduction of water fluor-
idation and fluoridated toothpaste, the average
Australian 12-year olds of the 19905 had one decayed
tooth (Government of Victoria, Australia, 2011b).
However, dental caries is assessed not only by decayed
teeth but also by missing and filled teeth. Improved
dental care services have reduced the prevalence of
decayed teeth, but not necessarily the prevalence of
dental caries, of which tooth decay is only one manifest-
ation. The cost effectiveness of water fluoridation is
stressed by this excerpt from the Anstralian Dental
Association (2012):

‘In 2002, Queensland Health commissioned an
independent report into the cost cffectiveness of
water fluoridation. This 2002 npact Analysis of
Water Fluoridation stated that if all Queensinnd
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imwns over 5600 people were to be fluoridated, the
expected cost benefil to the state over a thirty year
equipment lifespan would be more than §1 billion
(at 2002 figures). In 2002, the Victorian Health
Minister stated that “.. .every dollar invested in
fluoride saves over $30 of dental treatinent. The
cost of dental irealment in Victoria is over $600
willion each year. In the past 25 pears fluoridation
has saved the Victorian community nearly $1 bil-
lion in avoided demal costs, last productivity and
saved leisure time."

However, the assumptions underlying the cost-
effectiveness calculations were not stated. It is debatable
that $1 invested in water fluoridation translates to $30
saved in dental treatment, because not all those affecied
by dental caries will Iose days off work or seek treatment.
Also, it is not mentioned if the cost of fluorosis treat-
ment {lifetime treatment costs of $100,000) is included
in the cost-effectiveness calculations (Clinch, 2008}, It is
noteworthy that dental sealam  and fuoride
mouth-sinsing programs, which are significantly more
expensive to implement compared with fluoridating
toothpaste, were also found to be cost beneficial in redu-
cing dental caries in lwo non-flveridated regions of
Victoria, Avstralia (Crowley et al, 1926). However, a
meta-analysis (McDonagh ef al, 2000) on the efficacy
of water fluoridation found low-quality evidence of its
modest effectiveness in preventing dental caries.
However, the anthors added a caveat:

‘the most serious defect of the sindies of possible
beneficial effects of water fluoridntion was the lack
of approprinte desigit and annlysis,. Many studies
did ot present an analysis at all, while others did
not attewmpt to control for potentinlly confounding
Jactors. Age, sex, social class, ethwicity, counsry,
tooth iype (pritnary or permanent), nean daily re-
gional temperaire, use of fluoride, totel fluoride
consumption, method of weasurement (dinical
exam or radiographs, or both), and training of
examiners are all possible confounding factors in
the assessment of development of dental caries.

It would appear that the effectiveness of artificial
water fluoridation in the 21st century is al best ques-
tionable, given its fixed-dose medication approach,
quality of fluoride used and its adverse impact on cal-
cium metabolism and largely insignificant differences in
dental caries experience between areas with artificial
water fluoridation and those without. These differences
in effectiveness of artificial water fluoridation are likely
to be more insignificant as the diffusion of luoride sup-
plements such as taothpaste and milk extend to areas
with no artificial fluoridation of public water supplies,
More recent studies indicate that, compared with

fluoride toothpaste, artificially fluoridated water plays
only a minimal role in prevention of denial caries in
most parts of the world (Zimmer of al, 2003;
Fejerskov, 2004).

Proportionality

The principle of proportionality may be used to resolve
the conflict between the ethical principle of beneficence
{prevention of dental caries) and the non-maleficence
(reduce an increased risk of flucresis and possibly hypo-
thyroidism and bone fractures) in the water fluoridation
contraversy. Applied to water fluoridation, it states that
the benefits of this intervention must be preoportionately
greater than anticipated harm (Wein, 2000). The major
benefit of water fluoridation is prevention of dental
caries. A review of about 200 studies on the health effects
of water fluoridation by McDonagh et al. (2000) found a
medizn 14.6 per cent reduction in tooth decay—or a
medien 2.25 fewer decayed, missing, and filled pri-
mary/permanent teeth—amongst children living in
fluoridated areas compared with non-fluoridated areas.

This contribution is significantly less than the esti-
mated 25 per cent protection from dental caries afforded
by fluoridated toothpaste (World Health Organization,
1994). Caries prevention is multifactorial, and fluoride
delivery stralegies will be ineffective without factors
such as access to dental care and reduced consumption
of refined sugars. The only indisputably proven harm of
water fluoridation is dental fluorosis, for which there is
no discernible threshold. However, the risk of dental
fluorosis increases as fluoride concentration of water
exceeds 0.3 parts per million, Fluorosis is defined as a
form of enamel or dentine hypomineralization due to
the excessive intake of fluoride during tooth develop-
ment, specifically amelogenesis, It is best measured
using a combination of Fluorosis Risk Index and an-
other instrument such as Dean’s Fluorosis Index (Levy
¢t al, 2006}. Once the crowns are formed, no further
damage may occor due to addilional intake or by post-
eruplive topical applications of fluoride. However, two
other potential adverse effects of fMuotide such as
increased risks of hypothyroidism (Susheelz ¢f al,
2005) and bone fractures (Connett, 2001} have been
reported in scholarly journals. Also relevant is the cost
of fluoridating public water supplies, of which less than
2 per cent is ingested. For example, the water supply of
Calgary, Alberta (population 1.2 million), is fluoridated
at an annual cost of $CA750,000 {60 cent per capita).
Recently, Calgary’s municipal water plant discontinned
water fluoridation in part to avoid a $CA6 million up-
grade to its fluoridation machines. In the USA, the cost
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of artificial water fluoridation varies from 80 cents to $8
per individual per annum, depending on the population
size and design of water plant. Although the cost of
professionally administered topicat fiuorides is higher
in per capita terms compared with the cost of fluorid-
ation (Lo ef al,, 2011), the cost of addition of flucride to
toothpaste is much lower than the per capita cost of
artificial water fluoridation (George, 2011). However,
if the costs of water fluoridation are related to individ-
uals who would most likcly benefit (ademittedly a diffi-
cult cohort to determine but will include infants and
most older adults), the cost of water fluoridation is
much higher, Jt appears that the modest anticipated
benefits from artificial water fluoridation are not pro-
portional to the significant advezse economic and health
consequences of this strategy, such as cost of artificial
Nuoridation, aesthetic and psychological effects of
dental Aluorosis {Mwaniki et al., 1994) and a likelihood
of higher risks of bone fractures and hypothyreidism,
Topical applications of flucride may provide all pre-
sumed benefits of artificlal water fluoridation and
lower the risk of systemic and local adverse effects, pro-
vided that it is adequately supervised and appropriate
concentrations of fluoride used for different age cohorts
(Marinho er al, 2009). Most fluoride toothpastes alsa
contain triclosan, which helps to reduce gingivitis, a risk
factor for gingivitis and dental caties ameong children
{Brambilla, 2001). Given the multiple, more efficient
and petentially less harmful forms of fluoride adminis-
trationn, the fluoride preventing benefits of artificial
flucridation appear disproportionalely less than the
financial cost and potential health hazards from this
form of fluoride delivery. Given the high luoride con-
tent of fluoridated toothpaste, it is important that the
use of high-dose fluaride toothpaste in children should
be supervised to minimize the risk of swallowing of
toothpaste during brushing {(Anand, 2011),

Necessity

The consensus view on fluorine in relation to dental
health is that it is necessary for optimal dental structure
and for facilitating resistance against tooth decay.
Systematic reviews have shown that water fluoridation
reduces the prevalence of dental caries {i.e., per cent
with  dmfi/Delayed, Missing and Filled Teeth
(DMFT)>0) by 14.6 per cent and that fuoride
mouth rinses reduce the prevalence of dental caries by
the same magnitude (Petersen and Lennon, 2004). In
addition to natural and artificial sources of fluoride in
water, other sources in most communities include
toothpaste, canned juices, carbonated beverages, infant
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formulas, milk, tea soda drinks and mouth rinses. It is
estimated that an average 6 kilogram child whe
consumes | litre of milk daily in the USA may obtain
20 per cent of her or his daily fluoride intake from this
source alone (Liu et al, 1995), Further, it is not only in
developed nations that the total fluoride exposuze in the
population is high. Most societies have high local
sources of fluoride. In Tanzania, for example, a com-
monly used meat tenderizer { Magadi) has high fluoride
content and contributes significantly to high dental
fluorosis levels in the populatien (Yoder er al, 1998),
In Sri Lanka, fluorosis levels of 43 per cent have been
associated with high levels—up to 59 pants per
million-—of flooride in well water {van der Hoeck
et ol, 2003). In most poor regions, well water is a
common water source, and this source is generally
fluoride dense {Shomar er al., 2004}, Given the increas-
ing awareness of the various sources of fluoride in the
community, it would appear that artificial water fluor-
idation is not a necessaty tool for assuring optimal fluor-
ide levels among community members. Indeed, the
consistent caries decline in both communities where
water is fluoridated and those with no water fluorid-
ation indicate that multiple sources provide adequate
water fluoridation, thus making it unnecessary to arti-
ficially fluoridate water (Aoba and Fejerskov, 2002).

Least Infringement

The least infringement principle states that ethical con-
flicts may be resolved in favour of an intervention if it
results in the Jeast possible infringement of individual or
population avionomy bodily integrity, as well as com-
munity health, among all available alternatives, With
regards to artificial waler fluoridation, it is an intrusive
strategy as its implementation results in mandatory con-
sumption of artificially fluoridated water, even for those
who may be harmed by this intervention, such as indi-
viduals with fluoride allergy, infants aged 6 months or
less and individuats with chronic renal disease. Its in-
fringement on individual antonomy is higher than with
other sources of fluoride, which individuals may choose
to use or not use. s infringement on bodily integrity
may or inay not be higher than other sources of fluoride.
However, unlike with water fluoridation, risks from
other fluoride sources are easier 10 manage. Por ex-
ample, supervised usc of high fluoride 1oothpaste may
be prescribed for children aged less than 6 years. Other
fargeted strategies such vse of xylitol gum and reducing
sugar ingestion have been shown to be effective in redu-
cing dental caries {American Academy of Pediatric
Dentistry, 2010). With water fluoridation, however,

£102°9 A5 Yo 0T Jo Arsamn 1 Blo'siermolpiopxo-onddny wory popesinmoQ



168 » AWQOFESO

such cheices may enly be achieved i individuals
de-fluoridaie public water supplies at great expense.
Although the enly accepted adverse consequence of
water fluoridation on bodily integrity is ffuorosis, invol-
untary storage of large amounts of fluoride in banes and
thyroid glands is unlikely to be conducive to optimal
health. Fram a precautionary principle perspective, it
is ethical to reduce access of excessive fluoride intake,
given the potential of harm lo the body. Water fiuorid-
ation fails the precauntionary principle test {Commission
of the European Communities, 2000). While adverse
impacts of fluoride stored in the bones, pineal and thy-
roid glands (about 50 per cent of ingested fluoride) on
community health remain ltargely unproven, risk per-
ception is an imporiant consideration in this regard, It
is known that the public generally perceives risks to be
more worrying and less acceptable if such risks are in-
voluntary and result from ‘man-made’ sources rather
than natural sources (Department of Health, 1998),
Water fluoridation belongs to this category of “un-
acceptable risks’. The easy and widespread availability
of other fluoride delivery channels that infringe less on
individual autonomy bodily integrity and community
health—perceived or real—impairs the ethical justifica-
tion of water fluoridation,

Pubtic Justification

This implies transparency by public authorities in jus-
tifying the continued practice of water flnoridation to
an increasingly skeptical public, as well as allowing af-
fected parties’ input in policy formulation. In
Carnarvon, Western Australia, for example, earlier stu-
dies already indicate that natural fluoride concentra-
tions in the public water supplies are high, and
fluorosis is common among adolescents. There is no
proof that government officials who are promoting
flnoridation in this community conducted extensive
water quality analyses and dental fluorosis surveys 1o
see what the levels of dental fluorosis are in the com-
munities before they fluoridate, even though they
know that Huoride levels from water and food sources
indicate whether children are being overdosed or not.
Public justification of water fluiozidation is anchored in
the ‘common good’ utilitarian principle—that is, the
best outcome for the greatest number. While this prin-
ciple is valid in some public health contexts such as
mandatory wheat Hour fortification with folic acid or
salt with jodine in mations like Australia (Broughton,
1984; Australian Institute of Health and Welfare,
2011b}, it cannot be justified in the case of water fluor-
idation given the wide availability of alternative

sources whose intake are easier to regulate, Tn the
case of Carnarvon, it is disingenuous to justify raising
average water fluoride levels from its natural cafcium
Nuoride level of 0.5 10 0.7 paris per million with add-
ition of fluosilicic acid, which is inferior to naturally
occurring calcium Auoride 2s a caries prevention agent.
Furthermore, the fluosilicic acid brands used in artifi-
cially fluoridating Austratia’s water supplics are known
to be contaminated with lead, arsenic and mercury-—
major public health hazards for which no safe level
exists (Incitec Pivot, 2006). Another common public
justification for water fluoridation-—equity in reaching
the poor who may not be able 1o otherwise access
fluoride sources (Burt, 2002)—is arguable. A study
on fuoridated toothpaste affordability revealed that
the propertion of annual household expendilure
ranged from 0.02 per cent in the UK 1o 4 per cent in
Zambia to buy the annual average amount of lowest
cost toothpaste per head (Goldman et al, 2008).
However, this may be addressed through advocacy to
subsidize the <ost of fluoride toothpaste, instead of
fluoridating public water supplics, such as in Nepal
where an advocacy project increased the market share
of fluoridated toothpaste to less than 10 to 20 per cent
within 3 years (Yee ef al, 2003). To date, there is no
evidence to support the assertion that water fluorid-
ation reduced social disparities in caries incidence in
Australia or internationally (Pizzo ef nl, 2007; Evans
ct el., 1984). Evans et al advised

'so far, the relationship between fluoridation and
socioeconontic status on cavies experience remains
equivoral. A note of caution is sounded regarding
the interpretation of such results, and the difficulties
Jaced when comparing studies is discussed’,

Similar conclusions were reached in the York Review
{McDonaugh et al, 2000). [t is more likely that dental
hygiene, access to quality dental care, smoking, poverty
and poor nutrition will have a greater influence on
socioeconomic disparities in dental caries prevalence
than water fluoridation. For example, despite flnorid-
ation being the norm among prisoners in New South
Wales, Australia, their past dental health, smoking,
methamphetamine addiction and poor nutrition have
left them with significantly worse dental profile com-
pared with the majority of New South Wales residents
{Osborn et al,, 2003). Also, despite over 90 per cent of
Australia’s public water supplies being fluoridated, since
the late 1990s the prevalence of dental decay had
increased, particularly among children in low socioeco-
normic households where the number of caries was 1.5
times that of those in better-off areas (Metherell, 2012).
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Tronically, the most well-known adverse effect of artifi-
cial water fluoridation, that is, dental fluoresis is in-
equitably distributed, with poorer children more likely
to develop dental fluorosis (due in part to malnutrition)
than children from sociceconomically communities
(Janakiran, 2009}, However, rather than addressing
the legitimate concerns of the public with regards to
the ethics of fluoridation, pro-fluoridation activists dis-
miss anti-water fluoridation advocates as misinformed
trouble makers intent on undermining public health
(Armfield, 2007).

Conclusion

Ethical justification amalysis constitutes an important
parameter for resolving scientific, legal and public
hcalth controversies related to artificial water fluorid-
ation. The above review suggests that artificial water
fluoridation cannot be justified on major ethical par-
ameters such as effectiveness, proportionality, neces-
sity, least infringement and public justification, This
leads to the question ‘Why do a handful of countries
including Australia invest substantial amounts of re-
sources in an intervention of contemporary limited
valie on ethical grounds?” A major reason may be
the need to “close ranks’ against advocacy groups and
not concede ‘victory' to them. Advocacy groups
against artificial water fluoridation have, for decades,
been derided as ignorant, and it may be viewed as
humiliating for the scientific community to concur
with anti-water fluoridation campaigners. A second
reason is the general inertia with policy disinvesiment,
which pervades the Australian health sector. Maost pro-
artificial water fluoridation policy makers tend to be
hesitant about policy disinvestment perhaps because it
is contrary to ‘the way we do it here’ culture—the
infrastructure has been designed for the fluoridation
process, and discontinuing the practice might imply
unpalatable changes in operational arrangements
(Elshaug et al, 2007). Irrespective of the reasons for
reluctance o revise water fluoridation policies, ite
impact is to slow public health progress in addressing
issues that may be related to fluorosis, such as
de-fluoridation in areas with high natural fluoride
levels in water and more exhaustive investigations of
bene and thyroid diseases that may be linked to high-
fluoride ingestion in areas such as Bartlett, Texas
(Horowitz and Heifetz, 1972} and Tenant Creek,
torthern Territory. The cases of water de-Auoridation
in Australia are rare, despile wide variations in fluoride
levels of natural water systems, and availability of
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effective deflucridation methods (South Australia’s
Research Centre on Water Quality and Treatment,
2009). Communitles living in areas of high natural
water fluoride continue to endure its hazards, perhaps
in part because of a perception that de-fluoridation
programs might damage the credibility of artificial
water fluoridation programs.

More rescarch on the ethics of water fluoridation is
required, given increasing difficulty in justifying
this public health intervention on ethical grounds in
the 215t century. Important research questions in this
regard include the following: How can risks and bene-
fits of water fluoridation be compared in Australian
communitics? In fluoridated areas, do low-income
carners have the same average levels of tooth decay
as middle- and high-income earnerst What are the
long-term adverse effects of artificial water fluoridation
at a range of 0.7-1.2 parts per million?

Perhaps, the most ideal interventions to prevent
dental caries in future may not involve the use of fluor-
ides, thus resolving the ethical debate. For example,
probiotics  such  as  Laclobaciflus  paracasei
(Pro-t-Action) have been shown to have a specific
effect on Streptococcus mutans and other caries-causing
bacteria, This probiotic can easily be incorporated into
toothpaste and has not been shown to have any other
effect on humans ather than destruction of caries-
causing bacteria, This promising approach to caries
prevention deserves urgent invesument to develop it
into a global caries prevention strategy {Cannon,
2011),

The US Health authorities have taken the first
retreat from water fluoridation in half a century by
recommending that the maximoum amount of fluoride
in public water supplies be set at 0.7 parts per million
with effect from February 2011 (United States
Department of Health and Human Services, 2011).
However, no policy position was provided regarding
communities with natural water fluoride above 0.7
parts per million. The Australian health authorities
insist on continuing to artificially fluoridate water
within the 0,7-1.2 parts per million band. A1 least on
ethical grounds, a reconsideration of current ariificial
water fluoridation policies is warranted, and a parlia-
mentary debate is a good start to such policy review in
Australia,
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DVGW Statement on the
Fluoridation of Drinking Water

Recent evenls have caussd the DVGW to
review its 1974 statement on the fluoridation of
drinking water and to publish an updated ver-
sion.

Fluoridated drinking water has been available
since the end of the sixties 1o consumers in
several cities In the former GDR, Including
Chemnitz, Magdeburg and Erfurt. The legal
basis for this was the Second Implementing
Regulation of the “Ordinance Regulating the
Hygienic Monltoring of Central Water Supply
Systems - Hygienic Monitoring of Drinking
Water Fluoridation” {Law Gazelte of the GDR,
Part |l, 1870, 669). Due to the transitional regu-
lations of Dec. 18, 1990 implementing EG law
(Federal Law Gazelte |, 1990, 2915-2926)
drinking water continued to be supplied under
the old law in the ierritory of the former GDR
until Dec. 31, 1992,

The addition of fluoride to drinking water in the
old federal Linder is addressed in Section 37
para 2 no. 5 of the Act on the general reform of
food legisiation {Act on food and materials
coming into contact with food — Lebensmittel-
und Bedarisgegenstindegesetz, LMBG) of
1974 (Federal Law Gazetlte, Part |, 1974, 1945
1966). According to this law, the “addition of
fluorides to drinking water to prevent caries”
may be permitted upon request in individual
cases as an exception lo the legal provisions if
the facts justily the assumption that there are
no health risks. The Land governments are
authorized to regulate the conditions and the
procedure for such exceptions more precisely
in statutory rules and orders. The governments
of the Linder include appropriate authorities
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responsible for the approval of such excep-
tions.

Since the effective date of the LMBG on Jan. 1,
1875, no Land government has laid down such
statulory rules and orders.

After the water supply companies in the new
federal Lénder ceased the praclice of adding
fluorides to drinking water, relevant professio-
nal bodies have expressed the fear that this
could result in an increase in the incidence of
carles,

Therefore the DVGW feels bound to publish a
new statemant, even though there is no new
basic evidence since ithe mld-seventies that
would induce the DVGW to revise its position
as siated at that time. Twe comprehensive
sludies of the literature illustrate this. These
sludies assess scientific publications on the
subject of drinking water fluoridation over the
last fifteen years.

These studies of the literature will be included
in the DVGW series of publications on water for
the informatlon of water supply companies and
specialists in the population.

The position of the DVGW concerning drinking
water fluoridation is as follows:

1. Drinking water is a food. It is the duty of
water companies to supply drinking water
that meets all requirements of a food. This
means that drinking water must be of such a
quality that there are no known adverse
health effects resulling from its censumption
oF use.
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Compliance with DIN 2000 and the Drinking
Water Ordinance guarantee this.

Il Is not the task of water supply companies
to add substances to drinking water intended
ae prophylactics against illness not caused
by drinking water.

The DVGW thersfore Is against the addl-
tion of fiuorides to drinking water.

. Caries is not the manifestation of a fluoride
deficioncy, but is the result of a generally
faise nutrition and inefficient dental hygiene.
Unwhoiesome habits resuiting in caries are
not eliminated by the flucridation of drinking
water; on the contrary, they are promoted.

. The suggested optimal fluoride concentration
of 1 mg per litre is very close to the dose
with which long term detrimental effecis in
people cannot be excluded. The limit of fluo-
ride as specified in the Drinking Water Ordi-
nance is 1,5 mg per litre.

The very small diffsrence between the con-
centration regarded as bensficial as a pro-
phylaciic and the limit value in drinking
water cannot bo justified in view of diferent
habits and theretore differing consumption of
drinking water and the uncontrolled intake of

i‘ Y 3&% Wasser-information 24 E

fiuorides from other sources. The safety of a
Iifelong accumulation of fluoride in the
human body as a result of increased intake
is disputed in medical science throughout
the world.,

. Less than 1 per cent of the fluoride con-

tained In drinking water would act as a
prophylactic, More than 99 per cent would
be discharged with waste water directly into
the environment. This additional fluoride
emission into waters is unacceptable for
ecological reasons,

. The consumer cannot avoid fuoridated

drinking water made available by public
water supply. This mandatory intake of fluo-
ride violates the basic right to bodily free-
dom from injury and free development of
personalily provided by the Basic Law of the
Federal Republic of Germany.

. Fluoride intake for the prevention of carles |s

more effective with specific measures taken
by the individuat than by fluoridation of
drinking water,

. An assessment of risks vs_ benefits involving

both the health aspects and ecological con-
sequences justifies DVGW’s rejection of the
fluoridatlon of drinking water.



