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Background

• Medically qualified

• Pathologist – specialised in developmental 

toxicology

• Past President of Royal Microscopical 

Society

• Past President International Society of 

Doctors for the Environment (WHO/UN)

• 6 years as toxicologist on UK Government 

Advisory Committee on Pesticides



The debate about F changed in 

2017
• The first of four well funded (US 

Government) studies (Bashash et al, 

2017) was published.

• Showed that IQ loss in babies is corelated 

with mother’s fluoride intake.

• This reinforced dozens of previous studies 

in China, Iran, India and Mexico – all 

showing similar results 



A vulnerable period!
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Hormones have 2 jobs in life

1) To control fetal development – and in this 

task timing is critical – “windows of 

vulnerability”

2) To control homeostasis 



Cell signaling disruption range (ppt –ppb)       Pharmaceutical range (ppm)

R
E

S
P

O
N

S
E

100

0

0

TISSUE LEVEL OF AGENT

INVERTED-U DOSE-RESPONSE CURVE

FOR CELL SIGNALLING DISRUPTORS

Assumed

Threshold

No Effect

Risk Assessment

Dose-response -

Assumed linear



Thyroid hormone in pregnancy

• The fetus does not produce any of its own 

thyroid hormone in the 1st trimester

• During that time it is entirely reliant on the 

mother to pass thyroid hormone over the 

placenta

• We have known for over 100 years that 

profound hypothyroidism leads to severe 

brain damage (cretinism)



Pregnancy imposes a physiological stress 

on the maternal thyroid gland 

• The normal increase in kidney filtration in pregnancy 

causes an increase in urinary iodine loss in the 

mother – requiring increased dietary iodine

• There is glandular hyperplasia – thyroid                        

volume is increased – maternal metabolic rate 

increases

• Crossover between chorionic gonadotropin and 

thyrotropin (which share similar subunits) can lead to 

an increase in fT4 in the 1st trimester which can lead 

to TSH supression



Iodine deficiency

• Numerous studies on pregnant women 

and their offspring in RoI have revealed 

dietary iodine intake less than half WHO 

recommended level. 

• Recent research estimates between 46% 

and 53% of teenage girls in RoI are iodine 

deficient (while in NI it was between 4% 

and 6%)



Subclinical hypothyroidism

Casey et al (2005) estimated that 2.3% of women in 

USA were subclinically hypothyroid

• Between 1988 and 1994 in a US study 

(Uitiger, 1999) 15% of women were found to 

have urinary iodine excretion rates below 

which thyroid hormone production becomes 

overtly inadequate



Sub-clinical hypothyroidism on 

the Island of Ireland
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Thyroid disruption

• Pop VJ, Kuijpens JL, van Baar AL, Verkerk G, van Son 

MM, de Vijlder JJ, et al. Low maternal free thyroxine 

concentrations during early pregnancy are associated 

with impaired psychomotor development in infancy.

Clinical Endocrinology 1999;50:149-55. 

• Pop V.J., de Vries E., van Baar A., Waelkens J.J., de 

Rooy H.A., Horsten M., et al. Maternal Thyroid 

Peroxidase Antibodies during

Pregnancy: A marker of impaired Child development? 

Journal of Clinical Endocrinology and Metabolism

1995;80 nr 12:3561-6. 





Does fluoride affect thyroid 

gland function?

• Prior to the development of thiouracil drugs. Fluoride 

used to be administered to patients in ‘thyrotoxic

crisis’ to suppress the thyroid gland and allow for 

thyroidectomy surgery – a life saving procedure

• But what of lower level exposure? The evidence 

comes from animal experimentation, human 

observation and epidemiology



Peckham S, Lowery D, Spencer S (2014) Are fluoride levels in drinking 

water associated with hypothyroidism prevalence in England? A large 

observational study of GP practice data and fluoride levels in drinking 

water.  J Epidemiol Community Health doi:10.1136/jech-2014-204971 

Reported that hypothyroidism was significantly raised in the 

~10% of the UK that is fluoridated as compared to the 

unfluoridated regions

The incidence of hypothyroidism was found to be almost 

twice as high in the West Midlands (fluoridated) as 

compared to the Greater Manchester (unfluoridated) area.



Scientific Committee of the 

Food Safety Authority of Ireland 

(‘FSAI’) - 3rd Oct 2001

• “ that infants below the age of four 

months are exposed to doses of fluoride 

that exceed the recognised safety limit 

based on an adverse effect defined as 

moderate dental fluorosis”.



Ekstrand J, Boreus LO & de Chateau P(1981). No 

evidence of transfer of fluoride from plasma to breast milk. 

BMJ 283: 761-2



What is the level of fluoride in 

human breast milk?
• 0.01 ppm or 10 parts per billion

• This is 100 times lower than what is 

proposed to be safe in drinking water.

• The fact that we have evolved a system of 

‘protecting’ the infant via maternal breast 

milk tells us that this element has been 

specifically excluded – WHY?

• The Blood Brain Barrier is not ‘tight’ until 6 

months postnatal



The recent studies



What would constitute a robust 

experimental design?
• Longitudinal study (rather than cross-

sectional /ecological)

• Pair-wise comparison of mother and child 

(rather than group-wise comparison)

• Direct measurement of actual fluoride 

exposure in each pair (rather than by 

indirect estimation – eg through F 

concentration In water)

• Longitudinal follow up of offspring 



The Bashash et al., 2017 study



The Bashash 2017 study results

◼The cognitive function (e.g. IQ) of the 

women’s offspring was measured at age 4 

and again at 6-12 years

◼For every 1 mg/L increase in the mother’s 

urine F level the children lost an average of 5-

6 IQ points, a very large effect. 

◼ A 1 mg/L difference in urine F would be 

roughly the difference between living in a 

fluoridated area of the USA compared to a 

non-fluoridated area.



Bashash, 2017

• This was a 12-year multi-million 
dollar study – funded by EPA, 
NIH and NIEHS.

• Authors came from many 
prestigious institutions (e.g. 
Universities of Toronto, McGill, 
Harvard, Indiana, Michigan, 
Mount Sinai and more)



Bashash, 2017
• Examined approximately 300 

mother-offspring pairs. 

• Both exposure and outcomes were 
determined on an individual basis.

• The mothers’ exposure to fluoride 
during pregnancy was determined 
via analysis of their urine (a measure 
of total fluoride exposure regardless 
of source).



27

Green 2019

High quality, mother-offspring longitudinal 

cohort study; Canada.
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Green 2019
• Second NIH-funded 

study of F 

developmental 

neurotoxicity.

• Found large, 

statistically significant 

effects on IQ.

• Average IQ loss of 4.5 

points in boys for each 

1 mg/L increase in 

mother’s urine.

•

F and IQ

• Average IQ loss of 3.7 points 

for each 1 mg/day increase in 

mother’s F ingestion. 



Green, 2019:

JAMA Editor’s Podcast

Dimitri A. Christakis, MD, MPH

Editor, JAMA Pediatrics
Frederick P. Rivara, MD, MPH

Editor, JAMA Networks Open
29



F neurotoxicity
Editor’s advice: Pregnant mothers 

should avoid fluoridated water

30
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Till 2020



Till, 2020

Children who were Bottle-fed as 

babies in fluoridated communities 

in Canada had lower IQ than 

children who were Bottle-fed in non-

fluoridated communities (a 9 IQ 

point difference)
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F and IQ

Very large loss of IQ with increasing tap water 

F for :

-9 IQ points (Full Scale IQ) for each 1 mg/L 

increase in tap water F.

-19 IQ points (Performance Scale IQ) for each 

1 mg/L increase in tap water F.

NOTE: Performance Scale IQ also known as non-verbal IQ

Till 2020
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F neurotoxicity
Malin and Till  2015

1st study of F and ADHD; ecological; USA.
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Riddell 2019

High quality study of F and ADHD; 

Canada.



The Significance of Small Effects: 
EFFECTS OF A SMALL SHIFT IN IQ DISTRIBUTION

IN A POPULATION OF 260 MILLION
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5 Point Decrease in Mean IQ
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Conclusions
• The recent studies are rigorous and have 

to be taken notice of – REAL FINDINGS

• If you fluoridate drinking water it will, in my 

opinion, lead to neurological damage in 

fetal and infant brains

• It would become necessary to advise 

pregnant women not to consume tap 

water, nor to make infant formula with it.

• There are plenty of other sources of 

fluoride available in toothpaste etc.


