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In 2012, antfluoride activists began posting articles
online linking fluoridation to lower 1Q scores

But do these

scary headlines
distort the
facts?
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HARVARD STUDY: FLUORIDE LOWERS GHILDREN'S
INTELLIGENGE BY 71Q POINTS
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Washington's Blog
February 10, 2014

The Harvard School for Public Health reports:

In a meta-analysis, researchers from Harvard School of Public Health (HSPH) and China
Medical University in Shenyang for the first time combined 27 studies and found strong
indications that fluoride may adversely affect cognitive development in children. Based on
the findings, the authors say that this risk should not be ignored, and that more research on
fluoride’s impact on the developing brain is warranted.
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abstract] was published
online in Environmental
Health Perspectiveson
July 20, 2012.
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KNIGHT A journalist for the prestigious
KnightMIT science program
examined these claims and wrote:
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Fluoride Lowers I1Q (and gives you camcEré
Science Journalism at MIT, posted on May 22, P(
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1. How AntiFluoride
Activists Misrepresent
Data and Science to
Make Their IQ Argument
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The Lancearticle (March 2014):

A Anti-fluoride activists cite an
article from this journal and
distort its conclusions.
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A Theco-authors voiced concern THE LalNCE [NeUro |09>’
aboutad LI Y RSYA O 27| -l
developmental S dzNR (i 2 E A
G0KFG A& KrNyAya'
cognitive development.

A Theypresented a list of 11
neurotoxicants thaincluded
fluoride.

A Althoughthe articleneverrefers
to the concentration of fluoride
used for fluoridation in the U.S.,
anti-fluoride activists are citing
the article to raise fear.

(Sourceit @ DNJ yR2SI y | NeRobehawbdratfetts/ordedelapmghtal 2¢E A Bd Liakcat, Mareh 2014, Vol. 13.)
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A It offers no new scientific | THE LANCET Neurology

evidence about fluoride

A Its only citatiorfor fluoride isto
a2012 research reviewf
studiesthat were conducted
mostly in ChinaMost of these
studies are at least 10 years old

A These mostly Chinese studies are|.
flawed because they did not
adequately rule out arsenic, lead
and other factors that could have
distorted the IQ results.

(Source:t @ DNJ Yy R2S I y | NeRrobehaibdratfetts/ordedelabmghtal 2¢E A Bd Liakcat, Mareh 2014, Vol. 13.)
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Report: Arsenic contamination in water
might affect nearly 20 million Chinese

Probablility of
more than 10
micrograms of
arzenic pear litre
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Philip Grandjean was a eauthor of both
The Lancearticle and the 2012 research review

The 2012 article stated
0KI G
studied reviewed had
deficiencies, in some
cases rather serious ones
that limit the conclusions
that can beR NJ &

(Source:/ K2A SG | f ox
Fluoride Neurotoxicity: A Systematic Review
and MetaAnalysiZ ¢ 9 Y @A NRBY YS
Perspectives/ol. 120, No. 10, October 2012)
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Developmental Fluoride Neurotoxicity: A Systematic Review and Meta-Analysis

Anna L. Choi,’ Guifan Sun,? Ying zr:any.? and Philippe Grandjean™*

Environmentalgfgalth, H
U rsity, Shenyang] CHjna;
Southern Denm: sns
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BACKGROUND: Although fluoride may cause neurotoxicity in animal models and acute fAuoride
poisaning causes neurotoxicity in adults, very litde is known of its effects on children’s newra-
development.
OBECTIVE: We performed 3 atematic review and mera-anayss of publuhn:d studies to investigate
d del
pos

the effects of increased fl

METHODS: We searched the MEDLINE, EMBASE, Water Resources Absiraccs, and TOXNET
databases through 2011 for eligible studies. We also searched the China National Knowledge
Infrastruciure (CNKI) database, becanse many studies on fuoride nenrotoxicity have been pub-
lished in Chinese journals anly. In toral, we idenified 27 eligible epidemiological studies with high
and reference exposures, end poinis of IQ scores, or related cognitive function measures with means
and variances for the two exposure groups. Using random-effects models, we estimated the stan-
dardized mean difference berween exposed and reference groups across all studies. We conducted
sensitivity analyses restricted to studies using the same ourcome assessment and having drinking-
water Auoride as the only exposure. We performed the Cochran rest for heterogeneity berween stud-
ies, Begg's funnel plo, and Egger test 10 assess publication bias, and conducted mesa-regressions 1o
explote sousces of variation in mean differences among the studies
ResuLts: The standardized weighted mean difference in 1Q score herween expased and reference
populations was —0.45 (95% confidence interval: ~0.56, -0.35) using a random-effects model.
s, children in high-uoride areas had significantly lower IQ) scores than thase who lived in low-
oride areas. Subgroup and sensitiviry analyses also indicated inverse associations, although the
bstantial heterogeneity did nor appear to decrease.

scLUsions: The results support the possibility of an adverse effect of high fluoride exposure on
children’s neurodevelopment. Future rescarch should include derailed individual-level i

f Public Health, Boston, Massachusetts, USA; *School of Public Health, China
tology, China Medical University, Shenyang, China; 4nstitute of Public Health,

Registry 2003). Fluoride exposure to the devel-
oping brain, which is much more susceptible
t0 injury caused by toxicants than is the mature
brain, may possibly lead to permanent damage
(Grandjean and Landrigan 2006). In response
to the recommendation of the NRC (2006},
the US. Department of Health and Human
Services (DHHS) and the US. EPA recently
announced that DHHS is praposing to change
the recommended level of fuoride in drinking
veater to 0.7 mgfL from the currently recom-—
mended range of 0.7-1.2 mg/L, and the U.S
EPA is reviewing the maximum amount of
fuoride allowed in drinking water, which cur-
rently is set at 4.0 mg/L (U.S. EPA 2011).

To summarize the available literature,
we perfarmed a systematic review and meta-
analysis of published studies on increased
fuoride exposure in drinking water associated
with neurodevelopmental delays. We specifi-
cally targeted studies carried out in rural
China that have not been widely disseminated,

thus 1 ting the studics thar have

on prenaral exposure, neurobehavioral performance, and covariates for adjustment.

KEv wonrps: fluoride, intelligence, neurotoxicity. Eneiron Health Perspect 120:1362-1368
(2012). hup://dx doi.org/10.1289/chp. 1104912 [Online 20 July 2012]

A recent report from the National Research
Council (NRC 2006) concluded that adverse
effects of high fluoride concentrations in
drinking water may be of concern and that
additional rescarch is warranted. Fluoride may
in laboratory animals,
including effects on learning and memory
(Chioca cr al. 2008; Mullenix et al. 1995). A
recent experimental study where the rat hip-
pocampal neurons were incubated with vari-
ous concentrations (20 mg/L, 40 mg/L, and
80 mg/L) of sodium fluoride in vitro showed
that fluoride neurotoxicity may target hip-
pocampal neurons (Zhang M ct al. 2008).
Although acute fluoride poisoning may be
neurotoxic to adults, most of the epidemio-
logical information available on associations
with children’s neurodevelopment is from
China, where fluoride generally occurs in
Axinkdie water o & natinrs]

rahrabainant. sad

of fluoride from drinking water. Such cir-
cumstances ate difficult to find in many
industrialized countries, because fluoride con-
centrations in community water are usually
0o higher than 1 mgfL, even when Buoride
is added to water supplics as 2 public health
messure to reduee woth decay, Multiple epi-
demiological studics of developmental fluo-
ride neurotoxicity were conducted in China
becase of the high Suoride concentrations
that are substantially abave 1 mgfL in well
water in many mral communities, although
microbiologically safe water has been acces-

sible to many rural houscholds as a result of

the recent S-year plan (2001-2005) by the
Chinese government. It is projected that all
rural residents will have access to safe public
drinking water by 2020 (World Bank 2006).
However, results of the published scudics have

sind heets widdly diceeminated. Faiir s

been included in previous reviews and risk
assessment reports.

Methods

Search strategy. We searched MEDLINE
(National Library of Medicine, Bethesda, MD,
USA; huspslfwvow.nchi.nlim.nib. gov/pubmed),
Embase (Elsevier B.V.. Amsterdam. the
Nesherlands; htp:Hwrowow.cmbase.com), Water
Resources Abstracts (Proquest, Ann Arbor,
MI, USA; heep:/fwww.csa.com/factsheets/
water-resources-set-c.php), and TOXNET
(Toxicology Data Network: National Library
of Medicine, Bethesda, MD, USA; huepeffrox-
ne.nlm.nihgov) databases 1o identify studies
of drinking-water fluoride and neuredevel-
opmental outcomes in children. In addition,
we searched the China National Knowledge
Infrastructure (CNKI; Bejjing, China; hetp:l/
www.cnkiner) database to identify soud-
ies published in Chinese journals only. Key

Adddress correspondence o AL Choi, Deparement
of Environmental Health, Harvard School of Public

Health, Landmark Center 3E, 401 Park Dr.,

Boston,
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Grandjean was interviewed
by a newspaper soon

after he coeauthored the
2012 review of the 1Q studies.

The newspaperGrandjean
and a ceauthor cnotedthat
the fluoride levels they studied
were much higher than what is
found in fluoridated water in

0KS ! yvA GaBdthey
recommended more research.
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Mye Whichita Cagle

(SourceDion Lefler, The Wichita Eagle, Sept. 11, 2012

Harvard scientists:
Data on fluoride, 1Q
Not applicable in U.S.

Harvard University scientists say that Wichita
voters shouldn't depend on a research study
they compiled to decide whether to put
fluoride in the city's drinking water to fight
tooth decay.

While the studies the Harvard team reviewed
did indicate that very high levels of fluoride
could be linked to lower |Qs among
schoolchildren, the data is not particularly
applicable here because it came from foreign
sources where fluoride levels are multiple
times higher than they are in American tap
water.

Opponents of adding fluoride to Wichita's
drinking water have frequently cited the
Harvard research in their efforts to persuade
Wichitans to reject a ballot initiative that would
require the water department to introduce the
cavity-fighting chemical into the water supply.
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Atlantic LI | oo s

“Fluoride is very much a two-edged sword,” Landrigan said. “There’s no The Lanceﬂil’tlde .

question that, at low doses, it's beneficial.” Flouride has been shown to
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exposure has negative effects on brain growth. I n th |S magaz | ne
“Are the exposure levels in China comparable to what we have in our . .
P P Interview, he

drinking water and toothpaste?” I asked.

A W

“No, they're probably higher,” Landrigan said. “In some places in China, NB O 2 3 y 7\ I S R :F t d'
there are naturally high levels of fluoride in the groundwater, which picks it Val ue iIn preve Nti ng

up because it’s water-soluble.” tooth decay

“So your advice isn’t to take it out of our toothpaste?”

“Not at all,” Landrigan said. “I think it’s very good to have in toothpaste.”

(Source9 E OS NLJG & ¥ NEh¥ Towts THat TNt@aferh QUEI ATHedARahtic, March 18, 2014)
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Atlantic I | ... .

“Fluoride is very much a two-edged sword,” Landrigan said. “There’s no betwee n the
question that, at low doses, it’s beneficial.” Flouride has been shown to :
exposure levels In

prevent dental cavities and aid skeletal growth. At higher levels, though, it

causes tooth and bone lesions. The epidemiologic studies cited by the U ) S . and the h |g h
Grandjean and Landrigan, which came from China, imply that high fluoride
natural levels that

“Are the exposure levels in China comparable to what we have in our are common in
drinking water and toothpaste?” I asked. many areas Of Ch|na

“No, they're probably higher,” Landrigan said. “In some places in Chin

exposure has negative effects on brain growth.

»

there are naturally high levels of fluoride in the groundwater, which picks it

because it’s water-soluble.”

“So your advice isn’t to take it out of our toothpaste?”

“Not at all,” Landrigan said. “I think it’s very good to have in toothpaste.”

(Source9 EOSNLII & FTNBNSWO2ERYSf & KE G dTh&kAuatic Margh 1B, @N3) . NI Ay &4 T é
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Assessing the Chinese 1Q studies:

Dr. Steven Novellaassistant
professorof neurology
at the YaleSchool of Medicine

dThere are many rural areas of China
that have naturally high levels of
fluoride in the well water. The studies
were largely looking at this exposdpe&

(Source:{ @ b 2 gnB-EldorideProgagandaab S a4 >X¢ bSdzNB[ 23A0FSX WdzZ & HTI HAMHT 2
O2NNBOGSR Ay Db2@StftrQa 2NAIAAYIE o6f23 Lladou
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Assessing the Chinese 1Q studies:

e 18 , 4
4 Dr. Steven Novellaassistant a . dwen taken at face

. \& | professorof neurology value[these studies]
at the YaleSchool of Medicine 4o not indicate any

associatiorbetween
GThere are many rural areas of China lower 1Q and the fluoride
that have naturally high levels of levels added to drinking
fluoride in the well water. The studies Wwaterinthe; ®{ ®¢
were largely looking at this exposdpe&

(Source:{ ® b 2 gnB-EldoridéProgagandaab Sga>¢ bSdzNRP[ 23A 0 X Wdz & HTI HAMHT 0
(iKS O2yOtdzaizy b2@Sttl YF18a Ay KAad HYR ljd2iS8s YR 2y8 G
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2.Does the U.S. Trend of
|Q Scores Support Claims
of a Fluoride Link?
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Millions of Americans With Access to Fluoridated Water
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