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Dear Ms. Freeman,
Submission to the inquiry into the role of diet in type 2 diabetes prevention and management
With reference to your committee’s inquiry into the role of diet in diabetes mellitus type 2 (“DM-2”)
prevention and management, I make the following submission in the public interest. This submission
addresses the inquiry’s terms of reference from the perspectives of medical research and health
policy, respectively, having regard to one particular apparent cause of DM-2: fluoride intake.
In view of the state of diabetes research and international health policy, it is argued that Australian
health policy in relation to fluoride is not evidence-based. Near-universal fluoridation of public water
supplies is a characteristically Australian health policy which would appear to co-drive DM-2
incidence. The persistent failure of NHMRC and Australian health departments to deliver reliable
scientific information in this regard is a pernicious factor of which your committee should be aware
when considering intervention programs relevant to diabetes.
Evidence that fluoride causes diabetes
Extensive scientific evidence for the hypothesis that fluoride intake causes and aggravates both
diabetes mellitus type 1 (“DM-1”) and DM-2 is outlined in the literature review Pain (2015)1, a copy
of which is annexed to this submission. I commend this literature review to your committee’s inquiry.
In the following synopsis of the evidence, numbers in parenthesis refer to page numbers
corresponding to the commentary section of the literature review.
Fluoride is a low-dose endocrine disruptor (1). It follows that interactions among hormones,
interactions among hormone-regulated metabolic pathways, and interactions between hormones
and hormone-regulated metabolic pathways must be taken into account when considering the
pharmacological effects of exposure to fluoride (1–3).

1

Pain G. Fluoride Causes Diabetes – A literature review. ResearchGate. March 2015. Available at: https://www.
researchgate.net/publication/273442062_Fluoride_Causes_Diabetes. Accessed on 11 October 2018 at
8:30 p.m. AWST.
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Fluoride impairs the ability of the pancreas to produce insulin (1, 2). Accordingly, fluoride exposure
apparently plays a causative and aggravating role with respect to DM-1.
Fluoride exposure apparently causes and aggravates DM-2 by multiple interlinked pathways (1, 2),
for example –
(a) Fluoride exposure is observed to inhibit production of thyroid hormones required for glucose
metabolism (2) and also to cause elevated blood-sugar (2). It therefore appears that fluoride
exposure may cause elevated blood sugar via inhibition of thyroid hormone-mediated
glucose metabolism, thereby driving increased insulin requirement. A vicious circle may
result as fluoride simultaneously inhibits insulin production (1, 2).
(b) Fluoride is nephrotoxic and impairs kidney function (2). Fluoride exposure leads to inhibition
of renal elimination of fluoride. Compared to the general population, diabetics drink
relatively large volumes of water (3). A diabetic who is constrained to drink fluoridated water
therefore is placed at elevated risk of suffering impaired kidney function caused by excessive
fluoride intake, with consequential accumulation of fluoride in the body. Accumulation of
fluoride then may drive diabetes-relevant endocrinal disruptions (e.g. (a), above).
Pain (2015) additionally covers further fluoride-related interactions involving the liver, circulatory
system and nervous system. The material presented is specialized and demands detailed attention.
Political factors influencing the quality of official health information
The scientific evidence reviewed in Pain (2015) is substantially ignored by NHMRC and Australian
health departments, including WA Health. The word “diabetes” does not occur at all in NHMRC’s
current information paper Water fluoridation: dental and other human health outcomes2. Instead of
considering the evidence in relation to fluoride’s role as a low-dose endocrine disruptor, NHMRC
defines “nutrient reference values” for fluoride3, as if fluoride were a dietary nutrient and not a
xenobiotic poison.
This section examines the dimensions of this situation and identifies some structural factors which
may contribute to it. In the context of your committee’s inquiry, consideration of these matters is
necessary to forestall any incorrect assumption that Australian public health policy and practice in
relation to fluoride were substantially in line with international best practice. The contrary is true:
Australian health policy in relation to fluoride is not quite uniquely unscientific, but nearly so. A
comparable situation exists in two other former UK possessions: Ireland and New Zealand.

2

National Health and Medical Research Council. Information Paper – Water fluoridation: dental and other
human health outcomes. 2017. Available at: https://nhmrc.gov.au/file/2861/download?token=TBlhlipI.
Accessed on 12 October 2018 at 15:20 CET.
3

National Health and Medical Research Council, Australian Government Department of Health and Ageing,
New Zealand Ministry of Health. Nutrient Reference Values for Australia and New Zealand. 2006 (updated to
13 July 2017), at pages 160 ff. Available at: https://nhmrc.gov.au/file/3321/download?token=tUKxe1N2.
Accessed on 12 October 2018 at 14:40 CET.
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Proceeding from the position that substantial fluoride intake is medically harmless, NHMRC since
September 2017 “strongly recommends”4 fluoridation of public water supplies as a means of
population-level fluoride treatment without dosage control for preventing dental caries5. In
November 2016 NHMRC prepared the ground for this amplified recommendation of water
fluoridation by dramatically increasing its values for tolerable upper intake level (“UL”) for fluoride.
In relation to a toxic substance, the UL is the level at which significant harm is expected to be
observed in a population. For any such substance, the UL should not routinely be exceeded except in
a medically supervised clinical trial. By their nature, corresponding UL values tend to be similar from
country to country and stable over time. Table 1 compares the UL for fluoride in relation to 4 – 8 year
old children as defined by NHMRC (Australia), SCHER (EU) and NAS (US) as at 2010 and 2018.

NHMRC (Australia)
SCHER (European Union)
NAS (United States)

2010
2.26
2.58
2.210

2018
4.47
2.59
2.211

Table 1 Tolerable upper intake level (UL) for fluoride in mg/day in relation to 4 – 8 year old children as defined
by NHMRC (Australia), SCHER (EU) and NAS (US)

4

NHMRC. NHMRC Public Statement 2017: Water Fluoridation and Human Health in Australia. 2017, at page 1.
Available at: https://nhmrc.gov.au/file/2856/download?token= 5oeVWz3d. Accessed on 12 October 2018 at
14:45 CET.
5

This recommendation apparently activates s. 11.2 of The Criminal Code (CTH), which would operate to extend
criminal responsibility for each offence against s. 35 of the Therapeutic Goods Act 1989 (CTH) procured by
means of the recommendation to the CEO of the NHMRC and members of the Council of the NHMRC.
6

NHMRC, Australian Government Department of Health and Ageing and New Zealand Ministry of Health,
Nutrient Reference Values for Australia and New Zealand including Recommended Dietary Intakes, 2006, at
page 178. Available at: https://drive.google.com/open?id=1yf-yXLiLA5cfHUFM5I70SbTpapeS83Pi. Originally
accessed at https://web.archive.org/web/20150611070112/http://www.nhmrc.gov.au/_files_nhmrc/
publications/attachments/n35.pdf on 21 March 2017 at 18:15 CET (no longer accessible at nhmrc.gov.au or at
web.archive.org).
7

NHMRC, Australian Government Department of Health and Ageing and New Zealand Ministry of Health,
Nutrient Reference Values for Australia and New Zealand including Recommended Dietary Intakes, 2006
(updated as at 13 July 2017), at page 163. Available at: https://nhmrc.gov.au/file/3321/download?token=_
IKzfHth. Accessed on 12 October 2018 at 16:35 CET.
8

Scientific Committee on Health and Environmental Risks of the European Commission Directorate-General for
Health and Consumers, Critical review of any new evidence on the hazard profile, health effects, and human
exposure to fluoride and the fluoridating agents of drinking water, 2010, at page 10. Available at
https://ec.europa.eu/health/scientific_committees/environmental_risks/docs/scher_o_122.pdf. Accessed on
12 October 2018 at 16:35 CET.
9

Op. cit. footnote 8.

10

Standing Committee on the Scientific Evaluation of Dietary Reference Intakes, FNB, IOM, Dietary Reference
Intakes for Calcium, Phosphorus, Magnesium, Vitamin D, and Fluoride, The National Academies Press, 1997, at
page 309. Available at www.nap.edu/download/5776. Accessed on 12 October 2018 at 16:30 CET.
11

Op. cit. footnote 10.
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Table 1 and the corresponding footnotes show that in 2017 NHMRC doubled the UL for fluoride in
relation to 4 – 8 year old children to a value at or near 200% of matching ULs defined by counterpart
EU and US health authorities. In making this change, NHMRC did not claim that Australian children
suddenly had become much more resistant to the adverse health effects of fluoride. It instead
redefined the relevant medical endpoint. NHMRC’s current position is that fluoride-related harm that
is not acceptable either in the EU or the US is perfectly acceptable in Australia.
Australian public health practice in relation to fluoride is not compatible with current practice in the
majority of advanced industrialized nations. For example, the Swiss Canton of Basel-City commenced
water fluoridation in 1960 and ceased in 2003. The Health and Social Commission of the Parliament
of the Canton of Basel-City determined that water fluoridation had failed to prevent dental caries
when compared to no water fluoridation and that dental health in fact had worsened during the
six-year period 1996 – 200112. The commission also cited submissions furnishing evidence of an
increase in dental fluorosis13. No other Swiss Canton has implemented water fluoridation at any time.
Australian public health policy and practice in relation to fluoride apparently proceeds from a deeply
entrenched consensus which is opposed to scientific knowledge and to the Australian tradition of
advancing scientific knowledge. Substantial governance failures at national and State levels may be
contributing causes. Relevant factors may include concentration of public financial power in the
Commonwealth through the fiscal monopoly granted by s. 51(ii) of the Commonwealth Constitution,
collocation of State and Territory Chief Medical Officers as ex officio members of the Council of
NHMRC under the chairmanship of a person appointed by the Commonwealth Minister for Health14,
and partial centralization of Australian health policymaking in the Health Council of the Council of
Australian Governments.
While detailed consideration of such matters is not relevant for your committee’s present inquiry, it
will be advantageous to be aware of the existence of those matters in order that the present
opportunity to consider elimination of a public health policy which apparently co-drives DM-2
incidence does not pass unnoticed.
Summary comments in relation to the terms of reference
b.

Having regard to the extensive medical evidence indicating that fluoride both causes and
aggravates DM-2, fluoridation of public water supplies should be identified as a probably
counterproductive public health intervention. This intervention is particularly
threatening in relation to persons with elevated sensitivity to fluoride toxicity, including
people of aboriginal descent.

12

Grosser Rat des Kantons Basel-Stadt, Bericht der Gesundheits- und Sozialkommission des Grossen Rates zum
Anzug René Brigger betreffend Fluoridierung des Basler Trinkwassers, (Parliament of the Canton of Basel-City,
Report of the Health and Social Commission of the Parliament of the Canton of Basel-City concerning the
Proposal of René Brigger regarding Fluoridation of Basel Drinking Water), 19 March 2003, at page 6. Available
at http:// www.grosserrat.bs.ch/dokumente/000056/000000056665.pdf. Accessed on 8 October 2018 at
12:30 CET.
13

Op. cit. footnote 12 at page 7.

14

National Health and Medical Research Council Act 1992 (CTH), s. 20(2).
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Australia has practical experience in population-level dietary restriction. States limit
individuals’ access to pure water by fluoridating public water supplies. The same
approach may be adapted as a DM-2 prevention and management strategy.
First, the Minister for Health may revoke all directions for fluoridation of public water
supplies made under s. 9 of the Fluoridation of Public Water Supplies Act 1966 (WA)
(“FPWS Act”). Alternatively, Parliament may repeal the FPWS Act.15
Secondly, the Western Australia government may pay Water Corporation and other
statutory water supply authorities to remove naturally occurring fluoride from public
water supplies. Water defluoridation is widely practiced in Asia as a health protection
measure and Water Corporation has existing experience with the technology. According
to the Minister for Health, Water Corporation presently defluoridates the Dunsborough
public water supply16.

d.

Water defluoridation requires no regulatory authorization, even if a direction to
fluoridate is in place17.
Commonwealth legislation provides for advertising offences with respect to therapeutic
goods, including fluoridated drinking water delivered via a water reticulation system.
Advertising comprising a claim that consuming fluoridated drinking water delivered via a
water reticulation system is “safe” is a criminal offence18. Appropriate liaison with the
Australian Federal Police and Commonwealth Director of Public Prosecutions may assist
in improving enforcement performance.

Should your committee have questions in relation to my submission, please do not hesitate to
contact me. As I am located in Switzerland, I may not be available personally to appear at a hearing
of the committee. In such a case I would be pleased to give evidence by video link.
Yours sincerely,

Michael Lusk

Annexure

15

These approaches are not strictly necessary, but advantageous for the sake of good order. By operation of
s. 109 of the Commonwealth Constitution, ss. 9, 10 and further provisions of the FPWS Act in any event are
invalid by reason of inconsistency with the Therapeutic Goods Act 1989 (CTH).
16

Question On Notice No. 2149 asked in the Legislative Assembly on 10 October 2017 by Vince Catania MLA
and answered by Hon Roger Cook MLA on 21 November 2017. Available at http://www.parliament.wa.gov.au/
parliament/pquest.nsf/Parliament/pquest.nsf/SrchQON/E817F613E6D6C9AB482581B0002D219C?opendocum
ent. Accessed on 12 October 2018 at 11:30 CET.
17

Existing directions to fluoridate made under s. 9 of the FPWS Act are void because the enabling legislation is
invalid. See further footnote 15.
18

Section 3(1) and e.g. s. 42DL of the Therapeutic Goods Act 1989 (CTH).
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Fluoride Causes Diabetes – A literature review
Geoff Pain March 2015
Fluoride is a low-dose endocrine disruptor. The focus of this brief review and bibliography is the
effect of Fluoride on insulin production, sensitivity and resultant Diabetes. No distinction was made
in searching the literature between Diabetes Insipidus, Type 1 Diabetes Mellitus caused by the
pancreas not producing adequate amounts of insulin, and Type 2 Diabetes Mellitus caused by the
body’s cells becoming less responsive to insulin that is produced.
Previous studies have emphasized the adverse impact of Fluoride on diabetic patients because they
typically consume much larger quantities of water than average humans and have impaired kidney
function leading to higher risk from the diverse toxic effects of Fluoride [see for example Prystupa
2011, NRC 2006, Marier 1977]. It has also been shown that Fluoride toxicity is greater in diabetics
[Banu Priya et al. 1997].
Diabetics suffer impaired glucose tolerance (IGT), hypertension, hyperlipoproteinemia and coronary
disease. They have a higher risk of death from breast cancer [Youlden et al. 2009], pancreatic cancer
[Michaud 2004], uterine cancer [Purdie 2001] and colorectal cancer [Youlden 2008 ]. Diabetics also
suffer reduced bone mass and strength through Fluoride exposure [Dunipace et al. 1996].
Diabetics have a higher incidence of chronic kidney disease which leads to impaired renal clearance
of fluoride [Hanhijarvi 1974], the “vicious cycle”. The Australian Institute of Health and Welfare has
forecast the proportion of diabetics undergoing transplants or dialysis would rise to 64 per cent in
2020 from 45 per cent in 2009 [Henderson 2012].
The total number of Australians being treated for end-stage kidney disease is forecast to rise by up
to 80 per cent to about 4300 in the coming decade.
Diabetic women have a higher risk of premature birth and low birth weight children [Patel 1975].
The immense scale of the Diabetes problem is summarized by the World Health Organization
[Bergman et al. 2013] as follows: “The number of diabetics in the world is expected to increase from
194 million in 2003 to 330 million in 2030 with three of four affected individuals living in developing
countries. The global health expenditure on diabetes alone is expected to rise to US$ 490 billion in
2030 – 12% of all per capita health-care expenditures [Zhang et al. 2010]. The burden of premature
death from diabetes in developing countries is similar to that of HIV/AIDS, yet the problem is largely
unrecognised in these areas. “
There has been an explosion in the incidence of diabetes in the developed countries over the last 40
years [Bergman et al 2013] which matches the timescale of deliberate fluoridation of public water
supplies in those countries.
There is strong evidence that Fluoride causes Diabetes.
Fluoride directly reduces insulin synthesis in rats [Lin et al. 1976]. Microcirculatory defects, increased
capillary permeability and altered protein biosynthesis in the pancreas is associated with Fluoride
exposure. Because human hormones interact with each other, the known adverse effect of Fluoride
on melatonin production and the knock-on effect on insulin should also be considered [Rasmussen
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et al. 1999]. The fact that Fluoride causes hypothyroidism also exacerbates the damage to diabetics
through reduction of peripheral glucose metabolism [Cettour-Rose 2005].
A genetically inherited condition demonstrates an association between pineal gland hyperplasia and
insulin resistance [West et al. 1980].
Blood fluoride level of just 234 ppb after a single acute exposure caused significant impairment in
glucose metabolism, as evident by sharp rises in blood glucose and decreases in insulin [Whitford
1987]. Similar results have been measured in rats and human volunteers [Rigalli et al. 1990, Suketa
1985 ].
Short-term acute exposures to high levels of fluoride generated by metabolism of the fluorinated
anesthetic methoxylflurane impairs the kidney’s ability to concentrate urine and produces a diabetes
insipidus-like condition marked by excessive urination [Mazze 1977].
Pancreas pathological morphometry analysis via β cells [Hu et al. 2012] of rats exposed to Fluoride
showed increased islet size. The same rats exhibited increased alkaline phosphatise and osteocalcin,
increase of serum insulin level and a general decrease of glucagon level.
Rats with Fluoride induced diabetes that were encouraged to exercise demonstrated accelerated
skeletal fluorosis [Lombarte 2013]. Diabetic rats also show enhanced contractile responses of
arteries to sodium fluoride which directly stimulates GTP-binding proteins (G-proteins) [Weber
1996].
Insulin resistance in humans caused by chronic Fluoride exposure from drinking water is well known
[Bergman et al. 2013, Vandenberg et al. 2012, Chiba et al. 2012, Menoya et al. 2008, Stephen 1994,
Trivedi et al. 1993].
In chronic exposures, effects on glucose metabolism occurred when plasma fluoride concentrations
exceeded 0.1 mg/L (5 µmol/L) [Rigalli et al. 1992, 1995], or just one 15th the concentration allowed in
Australian drinking water. The US National Research Council [2006] stated “In general, impaired
glucose metabolism appears to be associated with serum or plasma fluoride concentrations of about
0.1 mg/L or greater in both animals and humans.”
Townsville in the state of Queensland, Australia, fluoridated since 1964, suffers 10% higher rate of
diabetes than the rest of non-fluoridated Queensland [PHIDU 2005]. Townsville also suffers higher
rates of hospital admissions for unspecified dental conditions as well as asthma, congestive heart
failure, convulsions and epilepsy, congestive obstructive pulmonary disease, ear nose and throat
conditions and pyelonephritis. Townsville also suffers increased death rates due to circulatory
system, ischaemic heart disease, cerebrovascular disease – Stroke, chronic lower respiratory disease
and cancer of the trachea [Queensland Hospital Data 2005-2006]. Townsville can therefore be
considered a randomised control trial centre for Fluoride toxicology.
Workers in the phosphate fertilizer industry are exposed to Fluoride and experience higher incidence
of diabetes as well as skeletal fluorosis [Renke 1987].
Workers in the cryolite industry also suffer Chronic Fluoride Intoxication (CFI) and have lower insulin
and increased C-peptide serum levels [Tokar 1992]. It was shown that the incidence of diabetes
increased with years of exposure. The observed lower serum insulin levels in Fluoride intoxication
might be due to associated liver damage [Tokar 1992]. Liver damage has also been observed by
Vasant and Narasimhacharya [2013a] who state “Exposure to fluoride through drinking water not
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only significantly increased plasma glucose and lipid profiles, but also elevated both hepatic and
renal lipid peroxidation, hepatic lipid profiles and G-6-Pase activity with a reduction in plasma HDL-C,
hepatic glycogen content, hexokinase activity and antioxidant status”.
Fluoride induced hyperglycemia has been stated to be mainly due to increased hepatic
glycogenolysis [Varadacharyulu et al. 1997]. Rabbits fed 16 mg of Fluoride per day exhibited
hyperglycemia as well as reduction of bone strength through fluorosis [Turner 1997].
People exposed to high Fluoride levels in their drinking water suffer a high incidence of skeletal
fluorosis. As demonstrated by Xie et al. [2000] they exhibit a higher and longer lasting blood glucose
level after an oral glucose tolerance test (OGTT). Those with diagnosed skeletal fluorosis
demonstrate high levels of serum insulin.
Diabetics are exposed to an acceleration of their disease due to water fluoridation. They typically
drink much larger volumes of water [Prystupa 2011] and accumulate more Fluoride.
The mechanisms by which Fluoride induces diabetes most likely include antagonism to calcium and
magnesium centred biochemistry [De Valk 1999]. Insulin secretion (both basal and glucosestimulated) by isolated islets of Langerhans in vitro is inhibited as a function of fluoride
concentrations [Rigalli et al. 1990, 1995].
Diabetics are more susceptible to Fluoride induced arterial contraction [Hattori et al. 2000]
increasing risk of cardiovascular disease.
Fluoride induced diabetes will also cause damage to the periodontum and tooth loss [AHMAC 2001].
Diabetics are a “Sensitive Subpopulation” or “Vulnerable Group” and no attempt has been made by
Australian health authorities to warn diabetics about Fluoride toxicity or protect them from harmful
exposure.
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