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Health effects of � uoridation 
on IQ are unproven

Ken W Perrott

Bruce Spittle recommends1 a new 
review of health effects of communi-
ty water fl uoridation (CWF) because 

of new fi ndings published in three recent 
papers. Two of these use data from Canada 
where CWF is used and are more relevant 
than the studies from areas of endemic fl uo-
rosis previously used to argue against CWF. 
However, these new studies have problems 
and a critical review of them is necessary.

Spittle ignores the fi nding of the two 
Canadian studies2–3 that fl uoridation has no 
effect on child IQ, confi rming the results 
reported by Broadbent et al4 for New 
Zealand. All three of these studies reported 
differences of less than two IQ points in 
both directions. This lack of difference was 
not discussed by the Canadian authors but 
has been discussed in critiques of one of 
these studies.5

Despite this, some commentators use 
the new studies as evidence of harm from 
CWF because they report negative relation-
ships between child IQ, or other cognitive 
measures, with indicators of fl uoride 
exposure such as urinary fl uoride, drinking 
water fl uoride and estimated fl uoride 
dietary intake. The reported relations are 
in all cases weak, explaining little of the 
variance of cognitive facts, and often not 
statistically signifi cant. Attempts to consider 
the infl uence of confounders or other risk 
modifying factors are limited.5–6 There are 
also methodological weaknesses related 
to limitations in measurement of fl uoride 
exposure and the suitability of the cognitive 
measures used for young children.5–6

Spittle1 confuses the results reported by 
Till et al,2 related to breastfed and formu-
la-fed babies with those of Green et al,3

which compared prenatal maternal urinary 
fl uoride with child IQ. He claims a decrease 
in the 8.8 IQ points in the children who 
have been formula-fed for every 1mg/L 
increase in water fl uoride concentration. 

But this was not statistically signifi cant 
when confounders were included or when 
outliers removed. Till et al used several 
different cognitive measures including 
performance (PIQ) and verbal (VIQ), which 
are subtests of full-scale IQ (FSIQ). There 
was a statistically signifi cant relationship 
for PIQ, but not VIQ or FSIQ. The use of such 
subtests is questionable7 but seems to have 
led to some confusion.

The studies Spittle refers to are explor-
atory, using existing data bases rather than 
experiments specifi cally designed to answer 
the relevant questions. Reported relation-
ships may support preconceived beliefs but 
it is easy to ignore important confounders 
or risk-modifying factors. For example, the 
positive relationship of ADHD prevalence 
with the extent of fl uoridation in the US 
reported by Malin and Till8 disappeared 
when geographic factors were included.9

R-squared values indicate that the rela-
tionships reported in the studies Spittle 
mentions explain only a few percent of 
the variance of cognitive measures. The 
standard errors of all the regressions 
are large compared with the coeffi  cients 
determined for the relationships. Where 
fi gures illustrating these relationships are 
published, they show a higher degree of 
scattering of data points.

Multiple measures for both cognitive 
factors and of fl uoride exposure are used 
producing many relationships. Only four 
of the 10 relationships reported by Green 
et al were statistically signifi cant (p<0.5). 
Similarly, only three of the 12 relation-
ships reported by Till et al were statistically 
signifi cant. There is a danger that reported 
relationships could be misleading—as the 
proverb says, “If you torture your data long 
enough, they will tell you whatever you 
want to hear”.10

Any new review of health risks of CWF 
would have to include consideration of all 
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relevant recent studies as well as those 
selected by Spittle. For example, a Swedish 
study11 found that low fl uoride exposure 
similar to levels found with CWF had no 
effect on people’s IQ and a Spanish study12

using mother child pairs similar to that 
of Green et al found a positive effect of 
prenatal maternal fl uoride on child IQ.

Finally, extrapolating from data in studies 
from areas of endemic fl uorosis as Spittle 
does to estimate a possible benchmark 
threshold dose for the effect of fl uoride 
exposure on child IQ can be misleading. 
Those relationships refer to situations which 
include excessively large fl uoride exposures, 
but the same relationships often prove to be 

non-signifi cant when only data for fl uoride 
exposures relevant to CWF are statistically 
analysed. It is not unusual for benefi cial 
micro elements to have toxic effects at 
excessive concentrations and health 
problems in areas of endemic fl uorosis are 
well known.

The few studies mentioned by Spittle have 
the advantage of using fl uoride exposures 
relevant to CWF, but they have serious weak-
nesses. There are also other relevant studies 
he does not mention and there well no doubt 
be more in future. A new review concen-
trating on only the few studies like those he 
has selected would be inappropriate.

1. Spittle, B. Health effects on 
IQ of fl uoride. NZ Med. J. 
2020; 113:126–127.Till C, 
Green R, Flora D, Hornung 
R, Martinez-mier EA, 
Blazer M, Lanphear B, et 
al. Fluoride exposure from 
infant formula and child IQ 
in a Canadian birth cohort. 
Environment International. 
2020; 134(September 
2019):105315.

2. Green R, Lanphear B, 
Hornung R, et al. Associ-
ation Between Maternal 
Fluoride Exposure 
During Pregnancy and 
IQ Scores in Offspring in 
Canada. JAMA Pediatr. 
2019; 173(10):940–8.

3. Broadbent JM, Thomson 
WM, Ramrakha S, et al. 
Community water fl uori-
dation and intelligence: 
Prospective study in New 
Zealand. Am J Public 
Health. 2015; 105:72–6.

4. Science Media Centre 
UK. Expert reaction to 
study looking at maternal 
exposure to fl uoride and 
IQ in children. http://www.
sciencemediacentre.org/
expert-reaction-to-study-
looking-at-maternal-ex-
posure-to-fl uoride-and-
iq-in-children/ 2019.

5. Guth S, Hüser S, Roth A, 
Degen G, Diel P, Edlund K, 

Thomas H, et al. Toxic-
ity of fl uoride: critical 
evaluation of evidence 
for human developmental 
neurotoxicity in epidemi-
ological studies, animal 
experiments and in vitro 
analyses. Archives of Toxi-
cology. 2020; 94:1375–1415.

6. Canivez GL. (2012) Review 
of the Wechsler Adult Intel-
ligence Test–Fourth Edition. 
In TEST REVIEWS, Wechsler 
Preschool and Primary 
Scale of Intelligence. 
Buros Center for Testing.

7. Malin AJ, Till C. Exposure 
to fl uoridated water 
and attention defi cit 

Competing interests:
Nil.

Author information:
Ken Perrott, Independent Researcher, Hamilton.

Corresponding author: 
Dr Ken Perrott, 61A Flynn Road, Hamilton 3216.

ken.perrott@msof.nz
URL:

www.nzma.org.nz/journal-articles/health-effects-of-fl uoridation-on-iq-are-unproven

REFERENCES:

LETTER



179 NZMJ 25 September 2020, Vol 133 No 1522
ISSN 1175-8716                 © NZMA
www.nzma.org.nz/journal

hyperactivity disorder 
prevalence among children 
and adolescents in the 
United States: an ecological 
association. Environmental 
Health. 2015; 14(1):17.

8. Perrott KW. Fluoridation 
and attention defi cit hyper-
activity disorder a critique 
of Malin and Till (2015). 
British Dental Journal. 
2018; 223(11):819–822.

9. Mills JL. Data Tortur-
ing. New England 
Journal of Medicine, 1993; 
329(16):1196–1199.

10. Aggeborn L, Öhman 
M. 2016. The Effects of 
Fluoride in the Drinking 
Water. http://hdl.handle.
net/10419/201430

11. Santa-Marina L, 
Jimenez-Zabala A, Moli-

nuevo A, Lopez-Espinosa 
M, Villanueva C, Riano I, 
Ibarluzea J, et al. Fluori-
nated water consumption 
in pregnancy and neuro-
psychological development 
of children at 14 months 
and 4 years of age. 
Environmental Epidemi-
ology. 2019; 3:386–387.

LETTER


