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• Sources of fluoride exposure have drama�cally increased since water fluorida�on began in the 1940s.
• Musculoskeletal effects, reproduc�ve and developmental effects, neurotoxicity and neurobehavioral

effects, genotoxicity and carcinogenicity, among others, are all related to fluoride exposure.
• Because fluoride is ubiquitous within our environment, there is no ‘safe’ water fluorida�on dose.
• It is impera�ve that we eliminate all sources of fluoride exposure including water fluorida�on, fluoride-

containing dental materials, and other fluoridated products.

SOURCES OF EXPOSURE 
Human exposure to fluoride has dras�cally increased since the 1940s.  In addi�on to water fluorida�on, an array 
of products containing fluoride and its compounds have been introduced to the average consumer. Some of 
these products were designed because of fluoride’s alleged role in cavi�es preven�on.  

Products that may contain added fluoride include1,2: 

Industrial pollu�on of fluoride and its compounds has also increased and contaminates the air, soil, water, and 
vegeta�on in both the immediate vicinity and distant areas.  Fluoride in our environment comes from 
refineries, coal combus�on and the manufacturing of mul�ple products (i.e., fer�lizer, steel, u�li�es, etc.).3  

HUMAN HEALTH RISKS FROM FLUORIDE 
The collec�ve impact of fluoride exposure from these and other sources can produce lifelong fluoride-related 
illnesses.4 Addi�onally, age (i.e., infants, elderly), sex, gene�c factors, nutri�onal status (i.e., deficiencies of 
calcium, magnesium, iodine, and/or vitamin C), weight, health status (i.e., people with cardiovascular and 
kidney problems) and other factors influence each person’s response.5 

The Na�onal Research Council of the Na�onal Academy of Sciences evaluated the health risks of fluoride and 
raised concerns about poten�al associa�ons between fluoride and osteosarcoma, bone fractures, 
musculoskeletal effects, reproduc�ve and developmental effects, neurotoxicity and neurobehavioral effects, 
genotoxicity and carcinogenicity, and effects on other organ systems.6  
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The following table includes some health condi�ons that have been associated with fluoride exposure5: 

DENTAL FLUOROSIS 
Fluoride enters the bloodstream through the diges�ve tract. 
50% is excreted via urine.24 99% of what remains is 
concentrated in the bone, where it is incorporated into the 
crystalline structure and accumulates over �me.7 Since the 
1940s we have known that the first outward manifesta�on of 
fluoride toxicity is dental fluorosis, a condi�on in which the 
teeth enamel is irreversibly damaged and discolored, forming 
britle teeth that break and stain easily (see Image).6 
According to the Centers for Disease Control and Preven�on,    

     23% of Americans aged 6-49 and 41% of children aged 12-15     
     exhibit fluorosis to some degree.25  These data were crucial in 
     the Public Health Service’s decision to lower the water   

  fluorida�on level recommenda�on from 1.2mg/l to 0.07 g/l.26 
IN THE NEWS 
Mul�ple studies have linked higher fluoride levels with reduced IQ. The U.S. Depart of Health and Human Services 
Na�onal Toxicology Program dra� of the State of the Science Monograph and Meta-Analysis Manuscript on 
Fluoride (April 2023) documents that 95% of the highest quality studies (19) show an inverse associa�on between 
fluoride level and IQ (higher fluoride > lower IQ). This dra� report, ini�ally suppressed, is now publicly available 
(per court order).21  Most of these studies were conducted in children living in ‘op�mally’ fluoridated (0.7mg/l) 
regions, sugges�ng that there is no ’safe’ level of fluorida�on. The findings of this report will likely play a 
significant role in the ongoing trial wherein the Fluoride Ac�on Network (FAN) and others are suing the 
Environmental Protec�on Agency (EPA) for sanc�oning the addi�on of fluorida�on chemicals in public water 
supplies. In this case, atorney for the plain�ff, Michael Connet states, “It’s undisputed that fluoride will pass 
through the placenta into the brain of the fetus. It’s undisputed that babies who are botle fed with fluoridated 
water receive the highest doses of fluoride in our popula�on at the moment of greatest vulnerability.  It’s 
undisputed that fluoride damages the brain.”27 The latest trial date is currently set for January 2024.  

IN CLOSING 
Official recommenda�ons on fluoride use, many of which are not enforced, are based on past limited research 
and have only been updated a�er irreversible harm has occurred. Given the plethora of new research, informed 
consumer consent is crucial for all uses of fluoride, including water fluorida�on and dental-based products, 
whether administered at home or in the dental office.  Providing educa�on about fluoride risks and fluoride 
toxicity to medical and dental professionals, medical and dental students, consumers and policy makers is 
impera�ve to improving public health. Fluoride-free strategies to prevent dental caries exist. Given the current 
levels of exposure, it is necessary to reduce and work toward elimina�ng avoidable sources of fluoride exposure, 
including water fluorida�on, fluoride containing dental materials, and other fluoridated products. 

Bone weakness and risk of fractures7 Diabetes8 Insomnia9 Neurotoxic effects10 
Bone Cancer, osteosarcoma11 Early puberty in girls12 Iodine deficiency13 Osteoarthri�s14 
Cardiac15 Harm to the fetal brain16 Lower fer�lity rates17 Skeletal fluorosis18 
Cogni�ve deficit19 High blood pressure20 Lower IQ21 TMJ22 
Dental fluorosis6 Immune system dysfunc�on6 Liver15 Thyroid dysfunc�on23 



REFERENCES 

(1) IAOMT. Dental Products That May Contain Fluoride; 2017. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/htps://files.iaomt.org/wp-content/uploads/IAOMT-Chart-
of-Dental-Products-that-May-Contain-Fluoride.pdf.

(2) IAOMT. Sources of Fluoride Exposure; 2017. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/htps://files.iaomt.org/wp-content/uploads/IAOMT-
Sources-of-Fluoride-Exposure-Chart.pdf.

(3) Choubisa, S. L.; Choubisa, D. Status of Industrial Fluoride Pollu�on and Its Diverse Adverse Health Effects in
Man and Domes�c Animals in India. Environ Sci Pollut Res Int 2016, 23 (8), 7244–7254.
htps://doi.org/10.1007/s11356-016-6319-8.

(4) Peckham, S.; Awofeso, N. Water Fluorida�on: A Cri�cal Review of the Physiological Effects of Ingested
Fluoride as a Public Health Interven�on. ScientificWorldJournal 2014, 2014, 293019.
htps://doi.org/10.1155/2014/293019.

(5) IAOMT. International Academy of Oral Medicine and Toxicology (IAOMT)  Position Paper against Fluoride
Use in Water, Dental Materials, and Other Products for Dental and Medical Practitioners, Dental and
Medical Students,  Consumers, and Policy Makers; 2017. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/htps://iaomt.org/wp-content/uploads/IAOMT-Fluoride-
Posi�on-Paper.pdf.

(6) Na�onal Research Council. Review of Fluoride in Drinking Water: A Scientific Review of EPA’s Standards.;
The Na�onal Academies Press: Washington, D.C., USA, 2006.

(7) U.S. Na�onal Research Council. Review of Fluoride in Drinking Water: A Scientific Review of EPA’s
Standards.; The Na�onal Academies Press: Washington, D.C., USA, 2006.

(8) Fluegge, K. Community Water Fluorida�on Predicts Increase in Age-Adjusted Incidence and Prevalence of
Diabetes in 22 States from 2005 and 2010. J Water Health 2016, 14 (5), 864–877.
htps://doi.org/10.2166/wh.2016.012.

(9) Mahlberg, R.; Kienast, T.; Hädel, S.; Heidenreich, J. O.; Schmitz, S.; Kunz, D. Degree of Pineal Calcifica�on
(DOC) Is Associated with Polysomnographic Sleep Measures in Primary Insomnia Pa�ents. Sleep Med
2009, 10 (4), 439–445. htps://doi.org/10.1016/j.sleep.2008.05.003.

(10) Riddell, J. K.; Malin, A. J.; Flora, D.; McCague, H.; Till, C. Associa�on of Water Fluoride and Urinary Fluoride
Concentra�ons with Aten�on Deficit Hyperac�vity Disorder in Canadian Youth. Environ Int 2019, 133 (Pt
B), 105190. htps://doi.org/10.1016/j.envint.2019.105190.

(11) Bassin, E.; Wypij, D.; Davis, R.; Mitleman, M. Age-Specific Fluoride Exposure in Drinking Water and
Osteosarcoma (United States). Cancer causes & control : CCC 2006, 17, 421–428.
htps://doi.org/10.1007/s10552-005-0500-6.

(12) Malin, A.; Busgang, S.; Garcia, J.; Bose, S.; Sanders, A. Fluoride Exposure and Age of Menarche: Poten�al
Differences Among Adolescent Girls and Women in the United States. Exposure and Health 2022, 14.
htps://doi.org/10.1007/s12403-021-00448-y.

(13) Waugh, D. T. Fluoride Exposure Induces Inhibi�on of Sodium-and Potassium-Ac�vated Adenosine
Triphosphatase (Na+, K+-ATPase) Enzyme Ac�vity: Molecular Mechanisms and Implica�ons for Public
Health. Int J Environ Res Public Health 2019, 16 (8). htps://doi.org/10.3390/ijerph16081427.

(14) Meng, X.; Wang, J.; Liu, Y.; Li, M.; Guan, Z.; Sowanoua, A.; Yang, D.; Pei, J.; Gao, Y. Rela�vely Low Fluoride in
Drinking Water Increases Risk of Knee Osteoarthri�s (KOA): A Popula�on-Based Cross-Sec�onal Study in
China. Environ Geochem Health 2023, 45 (11), 8735–8747. htps://doi.org/10.1007/s10653-023-01742-1.

(15) Avila-Rojas, S. H.; Aparicio-Trejo, O. E.; Sanchez-Guerra, M. A.; Barbier, O. C. Effects of Fluoride Exposure
on Mitochondrial Func�on: Energy Metabolism, Dynamics, Biogenesis and Mitophagy. Environ Toxicol
Pharmacol 2022, 94, 103916. htps://doi.org/10.1016/j.etap.2022.103916.



(16) Adkins, E. A.; Brunst, K. J. Impacts of Fluoride Neurotoxicity and Mitochondrial Dysfunc�on on Cogni�on
and Mental Health: A Literature Review. Int J Environ Res Public Health 2021, 18 (24), 12884.
htps://doi.org/10.3390/ijerph182412884.

(17) Freni, S. C. Exposure to High Fluoride Concentra�ons in Drinking Water Is Associated with Decreased Birth
Rates. J Toxicol Environ Health 1994, 42 (1), 109–121. htps://doi.org/10.1080/15287399409531866.

(18) Agency for Toxic Substances and Disease Registry. 2003.
htps://wwwn.cdc.gov/TSP/PHS/PHS.aspx?phsid=210&toxid=38.

(19) Grandjean, P. Developmental Fluoride Neurotoxicity: An Updated Review. Environ Health 2019, 18 (1), 110.
htps://doi.org/10.1186/s12940-019-0551-x.

(20) Li, M.; Zhao, Y.; Tian, X.; Liu, P.; Xie, J.; Dong, N.; Feng, J.; Gao, Y.; Fan, Y.; Qiu, Y.; Tian, F.; Yan, X. Fluoride
Exposure and Blood Pressure: A Systema�c Review and Meta-Analysis. Biol Trace Elem Res 2021, 199 (3),
925–934. htps://doi.org/10.1007/s12011-020-02232-6.

(21) Na�onal Toxicology Program, US Department of Health and Human Services. NTP Board of Scientific
Counselors Working Group Report on the Draft State of the Science Monograph   and the Draft Meta-
Analysis Manuscript on Fluoride; 2023. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/htps://ntp.niehs.nih.gov/sites/default/files/2023-
04/wgrptBSC20230400.pdf.

(22) Asawa, K.; Singh, A.; Bhat, N.; Tak, M.; Shinde, K.; Jain, S. Associa�on of Temporomandibular Joint Signs &
Symptoms with Dental Fluorosis & Skeletal Manifesta�ons in Endemic Fluoride Areas of Dungarpur
District, Rajasthan, India. J Clin Diagn Res 2015, 9 (12), ZC18-21.
htps://doi.org/10.7860/JCDR/2015/15807.6958.

(23) Iamandii, I.; De Pasquale, L.; Giannone, M. E.; Veneri, F.; Generali, L.; Consolo, U.; Birnbaum, L. S.;
Castenmiller, J.; Halldorsson, T. I.; Filippini, T.; Vince�, M. Does Fluoride Exposure Affect Thyroid Func�on?
A Systema�c Review and Dose-Response Meta-Analysis. Environ Res 2023, 242, 117759.
htps://doi.org/10.1016/j.envres.2023.117759.

(24) Mahmood, M.; Azevedo, L. B.; Maguire, A.; Buzalaf, M.; Zohoori, F. V. Pharmacokine�cs of Fluoride in
Human Adults: The Effect of Exercise. Chemosphere 2021, 262, 127796.
htps://doi.org/10.1016/j.chemosphere.2020.127796.

(25) Beltrán-aguilar, E.; Barker, L.; Dye, B. Prevalence and Severity of Dental Fluorosis in the  United States,
1999–2004; US Department of health and human services centers for disease control and preven�on
na�onal center for health sta�s�cs; 2010. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/htps://www.cdc.gov/nchs/data/databriefs/db53.pdf.

(26) U.S. Department of Health and Human Services. HHS issues final recommendation for community water
fluoridation | HHS.gov. htps://wayback.archive-
it.org/3926/20170129094536/htps:/www.hhs.gov/about/news/2015/04/27/hhs-issues-final-
recommenda�on-for-community-water-fluorida�on.html (accessed 2020-08-11).

(27) Fluoride Ac�on Network. TSCA Trial. htps://fluoridealert.org/researchers/tsca-trial/.


	A Fact Sheet from the IAOMT
	SOURCES OF EXPOSURE
	HUMAN HEALTH RISKS FROM FLUORIDE
	DENTAL FLUOROSIS
	IN THE NEWS
	IN CLOSING




