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SUMMARY	
	
1.	We	agree	with	the	NTP	conclusion	that	fluoride	is	a	“presumed”	human	
neurotoxin.	
	
2.	However,	we	believe	that	this	reflects	a	consistent	and	unjustified	downgrading	of	
the	body	of	evidence	at	several	steps	of	the	assessment	and	the	correct	rating	
should	be	“known”		human	neurotoxin.	
	
3.	In	particular,	the	evidence	for	human	neurotoxicity	is	strongest	in	the	highest	
quality	studies,	many	of	which	are	at	exposures	below	1.5	mg/L	water	fluoride	
concentration	or	its	equivalent.	
	
4.	Therefore,	we	disagree	with	the	NTP	conclusion	that	the	evidence	is	
“inconsistent”	at	exposures	below	1.5	mg/L	or	equivalent.	
	
5.	Two	very	recent	studies	that	are	not	included	in	the	NTP	monograph	provide	
even	stronger	support	for	the	conclusion	that	fluoride	is	a	“known”	neurotoxin	at	
exposures	below	1.5	mg/L	or	equivalent.	
	
6.	The	systematic	downgrading	of	the	evidence,	together	with	the	vocal	public	
criticism	of	many	of	the	studies,	is	reminiscent	of	the	backlash	in	the	1990s	when	
Dr.	Herbert	Needleman	was	reporting	studies	finding	that	“low-level”	lead	
exposures	were	neurotoxic.		Comparing	the	body	of	evidence	available	for	lead	in	
the	1990s	to	that	available	now	for	fluoride	suggests	that	the	evidence	for	fluoride	is	
stronger	than	it	was	for	lead.		
	
	



Level	of	Evidence	in	
animals	should	be	at	
least	“Moderate”	

All	factors	that	increase	
confidence	exist	in	
human	evidence,	and	
no	factors	that	
decrease	confidence	

Final	confidence	
ra=ng	should	be	
“High”	

Final	level	of	
evidence	should	be	
“Known”	

NTP	hazard	assessment	
methodology	
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Figure_A3-01 Human Risk of Bias scores (neurobehavioral, lower RoB studies) 
from HAWC's NTP project "Fluoride 2019” 

All studies except one found significant adverse effects 
é= Study found adverse effects at exposure levels of 0.7 mg/L water F or equivalent 

é= Study found adverse effects at exposure levels below 1.5 mg/L water F or equivalent 
é= Study found adverse effects at exposure levels above 1.5 mg/L water F or equivalent 

X= did not find statistically significant adverse effect 

Did	selection	of 	study 	participants	result	in	appropriate	comparison	groups?

Did	the	study 	design	or	analy sis	account	f or	important	conf ounding	and	modif y ing	v ariables?

Can	we	be	conf ident	in	the	exposure	characterization?

Can	we	be	conf ident	in	the	outcome	assessment?

Were	all	measured	outcomes	reported?

Were	there	any 	other	potential	threats	to	internal	v alidity ?

Were	outcome	data	complete	with	respect	to	attrition	or	exclusion	f rom	analy sis?
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Adjusted	Beta

estimate		 significant		 95%	CI
Effect Study Population	Name Metric Units Test Endpoint Exposure	Level

Learning,	Memory,

Intelligence,	Cognitive

Development

Bashash	2017 Early	Life	Exposures	in

Mexico	to	Environmental

Toxicants	(ELEMENT)

participants,	Mexico

(n=299)

maternal

urine

mg/L Wechsler	Abbreviated

Scale	of	Intelligence

(WASI)	(Spanish	version)

full-scale	IQ	score per	0.5	mg/L	creatinine	adjusted

per	0.5	mg/L	creatinine-adjusted	(not

accounting	for	Pb	co-exposure)

per	0.5	mg/L	creatinine-adjusted

(accounting	for	Pb	co-exposure)

Choi	2015 first-grade	children,	China

(n=51)

drinking

water

mg/L Wechsler	Intelligence	Scale

for	Children-IV

digit	span

backward	test

score

log10	F

normal/questionable	fluorosis	(1

mg/L)

very	mild/mild	fluorosis	(2.1	mg/L)

moderate/severe	fluorosis	(2.66

mg/L)

digit	span	forward

test	score

log10	F

normal/questionable	fluorosis	(1

mg/L)

very	mild/mild	fluorosis	(2.1	mg/L)

moderate/severe	fluorosis	(2.66

mg/L)

digit	span	total

test	score

log10	F

normal/questionable	fluorosis	(1

mg/L)

very	mild/mild	fluorosis	(2.1	mg/L)

moderate/severe	fluorosis	(2.66

mg/L)

squareroot	block

design	test	score

log10	F

normal/questionable	fluorosis	(1

mg/L)

very	mild/mild	fluorosis	(2.1	mg/L)

moderate/severe	fluorosis	(2.66

mg/L)

urine mg/L Wechsler	Intelligence	Scale

for	Chi ldren-IV

digit	span

backward	test

score

log10	F

digit	span	forward

test	score

log10	F

digit	span	total

test	score

log10	F

squareroot	block

design	test	score

log10	F

Cui	2018 school	children,	Tianjin,

China	(n=323)

urine mg/L Combined	Raven's	Test	for

Rural	China

IQ	score continuous	F	measure

Ding	2011 children,	Hulunbuir	City,

Inner	Mongolia	(n=331)

urine mg/L Combined	Raven's	Test	for

Rural	China

IQ	score,	age

7-14

per	1	mg/L	i ncrease	in	F

Green	2019 children	from

Maternal-Infant	Research

on	Environmental

Chemicals	(MIREC),

Canada	(n=512)

drinking

water

mg/L Wechsler	Preschool	and

Primary	Scale	of

Intelligence,	Third	Edition

(WPPSI-III)

full-scale	IQ	score per	1	mg/L	increase	in	F

performance	IQ

score

per	1	mg/L	increase	in	F

verbal	IQ	score per	1	mg/L	increase	in	F

intake	(all

beverages)

mg/day Wechsler	Preschool	and

Primary	Scale	of

Intelligence,	Third	Edition

(WPPSI-III)

full-scale	IQ	score per	1	mg	increase	in	F

performance	IQ

score

per	1	mg	increase	in	F

verbal	IQ	score per	1	mg	increase	in	F

maternal

urine

mg/L Wechsler	Preschool	and

Primary	Scale	of

Intelligence,	Third	Edition

(WPPSI-III)

full-scale	IQ	score per	1	mg/L	increase	specific	gravity

adjusted	F

full-scale	IQ	score

(females)

per	1	mg/L	increase	specific	gravity

adjusted	F

full-scale	IQ	score

(males)

per	1	mg/L	increase	specific	gravity

adjusted	F

performance	IQ

score

per	1	mg/L	increase	specific	gravity

adjusted	F

performance	IQ

score	(females)

per	1	mg/L	increase	specific	gravity

adjusted	F

performance	IQ

score	(males)

per	1	mg/L	increase	specific	gravity

adjusted	F

verbal	IQ	score per	1	mg/L	increase	specific	gravity

adjusted	F

verbal	IQ	score

(females)

per	1	mg/L	increase	specific	gravity

adjusted	F

verbal	IQ	score

(males)

per	1	mg/L	increase	specific	gravity

adjusted	F

Rocha-Amador

2007

school	children,	Durango

and	San	Luis	Potosi,

Mexico	(n=132)

drinking

water

mg/L Wechsler	Intelligence	Scale

for	Children-Revised

Mexican	Version

full-scale	IQ	score log	F

performance	IQ

score

log	F

verbal	IQ	score log	F

urine mg/g

creatinine

Wechsler	Intelligence	Scale

for	Children-Revised

Mexican	Version

full-scale	IQ	score log	F

performance	IQ

score

log	F

verbal	IQ	score log	F

Seraj	2012 children,	Makoo,	Iran

(n=293)

drinking

water

mg/L Raven's	Colored

Progressive	Matrices

IQ	score continuous	measure	of	fluorosis

severity	(normal	to	severe)

continuous	F	measure	(normal	to

high)

Yu	2018 children,	Tianjin	City,	China

(n=2886)

drinking

water

mg/L Combined	Raven's	Test	for

Rural	China

change	in	IQ

score

per	0.5-mg/L	increment	in	the	low

range	F	(0.20-3.40	mg/L)

per	0.5-mg/L	increment	in	the	high

range	F	(3.40–3.90	mg/L)

urine mg/L Combined	Raven's	Test	for

Rural	China

change	in	IQ

score

per	0.5-mg/L	increment	in	the	low

range	F	(0.01-1.60	mg/L)

per	0.5-mg/L	increment	in	the

medium	range	F	(1.60-2.50	mg/L)

per	0.5-mg/L	increment	in	the	high

range	F	(2.50-5.54	mg/L)

Zhang	2015b children,	Tianjin	City,	China

(n=180)

urine mg/L Combined	Raven's	Test	for

Rural	China

IQ	score,	age

10-12

continuous	F	measure

Figure	D07	Human	Data	(IQ	in	children,	lower	RoB	studies,	presented	as	adjusted	beta)	
From	HAWC	project	NTP	“Fluoride	(	2019)	

All	of	these	high	quality	studies	at	low	RoB,	many	at	water	F	<1.5	mg/L	
or	equivalent,	found	staOsOcally	significant	adverse	effects	

Red	dots	indicate	IQ	significantly	different	from	reference	Page A-3

CN
Typewritten Text

CN
Typewritten Text

CN
Typewritten Text

CN
Typewritten Text

CN
Typewritten Text



	

Page A-4

CN
Typewritten Text

CN
Typewritten Text

CN
Typewritten Text
All but one of these animal studies found statistically significant adverse effects, most at low doses relevant to human doses 
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