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NEUROBEHAVIORAL EFFECTS OF DENTAL NEUROBEHAVIORAL EFFECTS OF DENTAL 
AMALGAM IN CHILDREN: A RANDOMIZED AMALGAM IN CHILDREN: A RANDOMIZED 
CLINICAL TRIALCLINICAL TRIAL
TIMOTHY A. DEROUEN, PHD ET. AL.

Conclusions:

children who received dental restorative treatment with children who received dental restorative treatment with 

amalgam amalgam did not, on average, have statistically did not, on average, have statistically 

significant differences in neurobehavioral significant differences in neurobehavioral 

assessments or in nerve conduction velocityassessments or in nerve conduction velocity

JAMA, April 19, 2006—Vol 295, No. 15



DENTAL AMALGAM AND PSYCHOSOCIAL 
STATUS: THE NEW ENGLAND CHILDREN'S AMALGAM TRIAL.

Bellinger DC et. al.

Harvard Medical School, Harvard School of Public Health, Children's Hospital, Boston, MA, USA.

Randomized trial involving 6- to 10-year-old children

No evidence was found that exposure to 

mercury from dental amalgams was 

associated with adverse psychosocial 

outcomes.
J Dent Res. 2008 May;87(5):470J Dent Res. 2008 May;87(5):470--4. 4. 







Public Health InterventionsPublic Health Interventions
MUST BE BASED ON EVIDENCEMUST BE BASED ON EVIDENCE



GLOBAL MERCURY EMISSIONSGLOBAL MERCURY EMISSIONS

Coal Energy Generation

Mining Operations



Aprox 1.3% of air emissions 
from Cremation (?26 tns) –



GLOBAL DENTISTRYGLOBAL DENTISTRY
2005 2005 

•240 – 300 tns used

•1.3% emissions = 26 tns





United States Geological Survey: 

Studies have shown that bacteria that process sulfate Studies have shown that bacteria that process sulfate 

(SO4=) in the environment take up mercury in its (SO4=) in the environment take up mercury in its 

inorganic form, and through metabolic processes inorganic form, and through metabolic processes 

convert it to methylmercury.convert it to methylmercury.

http://wi.water.usgs.gov/mercury/mercury-cycling.html 2014





CHRONIC EXPOSURE TO HIGH LEVELSCHRONIC EXPOSURE TO HIGH LEVELS
OF METHYL MERCURYOF METHYL MERCURY

•Minamata disease: 2,265 cases confirmed in 
Minamata, Japan as of March 2001

•Effects:
• Constriction of visual fields
• Irregular gait
• Loss of muscular coordination
• Loss of speech, hearing, and taste
• Emotional disturbance
• “Living wooden dolls”

• Congenital Minamata disease diagnosed in 1961
Photo: William Eugene Smith 
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HEALTH EFFECTS OF PRENATAL HEALTH EFFECTS OF PRENATAL 
EXPOSURE TO MERCURY:EXPOSURE TO MERCURY:
FAROE ISLANDS STUDYFAROE ISLANDS STUDY

• Prospective cohort study of 700 mother-infant pairs 
enrolled at birth

•Mean mercury levels in mothers hair 6.8 
ppm (range 0.5-27 ppm)

• Study controlled for PCB exposure

Grandjean, et. al., Neurotoxicology & Teratology, 

19:6, 1997



Mercury: Mercury: Effects of Low Dose Prenatal ExposureEffects of Low Dose Prenatal Exposure

Grandjean, et. al., Neurotoxicology & Teratology, 19:6, 1997
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THE SIGNIFICANCE OF SMALL EFFECTS: 
EFFECTS OF A SMALL SHIFT IN IQ DISTRIBUTION IN 

A 
POPULATION OF
300 MILLION300 MILLION

160140120100806040

70 130
I.Q.

mean 100

7.0 million 

"gifted"
7.0 million

"mentally disabled"



5 POINT DECREASE IN MEAN IQ

160140120100806040

Mean 95

70 130

4 million
"gifted"

11 million
"mentally disabled”

57% INCREASE
IN 

"Mentally

Disabled”

Population

I.Q.



$1.3 billion

each year is attributable to

mercury emissions from

U.S. power plants. 

Leonardo Trasande, Philip J. Landrigan, and Clyde Schechter

Mount Sinai School of Medicine, New York, New York, USA 

Environ Health Perspect 113:590–596 (2005).

Public Health and Economic Consequences of Public Health and Economic Consequences of 
Methyl Mercury Toxicity to the Developing BrainMethyl Mercury Toxicity to the Developing Brain

Photo: Illinois State Geological Survey



COMPARISON OF MERCURY (PPM) AND COMPARISON OF MERCURY (PPM) AND 
OMEGAOMEGA--3 FATTY ACID 3 FATTY ACID (G/100G) (G/100G) IN FISH SPECIESIN FISH SPECIES

High Mercury Species:

Tilefish:  1.6 H:g, 0.17 O-3s

Shark: 1.3 Hg, 0.07 O-3s

Swordfish: 0.95 Hg, 0.58 O-3s

High Omega-3 Species:

Mackerel: 0.08 Hg, 3.61 O-3s

Herring: 0.01 Hg, 2.34 O-3s

Tuna, albacore: 0.26 Hg, 2.33 O-3s





KEEP MERCURY OUT OF THE FISHKEEP MERCURY OUT OF THE FISH
NOT FISH OUT OF THE MOTHERNOT FISH OUT OF THE MOTHER



UNITED NATIONS ENVIRONMENT PROGRAM 
GOV COUNCIL DECISION 25 (2009)

MERCURY

•• Intergovernmental negotiating committee in Intergovernmental negotiating committee in Intergovernmental negotiating committee in Intergovernmental negotiating committee in Intergovernmental negotiating committee in Intergovernmental negotiating committee in Intergovernmental negotiating committee in Intergovernmental negotiating committee in 

2010 , 2011, 20122010 , 2011, 20122010 , 2011, 20122010 , 2011, 20122010 , 2011, 20122010 , 2011, 20122010 , 2011, 20122010 , 2011, 2012

••Elaborate a legally binding instrument by Elaborate a legally binding instrument by Elaborate a legally binding instrument by Elaborate a legally binding instrument by Elaborate a legally binding instrument by Elaborate a legally binding instrument by Elaborate a legally binding instrument by Elaborate a legally binding instrument by 
20132013201320132013201320132013









MINAMATA TREATYMINAMATA TREATY

•• The Parties to this Convention,The Parties to this Convention,

•

• Recognizing that mercury is a chemical of global concern 
owing to its long-range atmospheric transport, its 

persistence in the environment once anthropogenically  

introduced, its ability to bioaccumulate in ecosystems 

and its significant negative effects on human health and 

the environment,

•



DENTAL AMALGAMDENTAL AMALGAM
WHO EXPERT CONSULTATION NOVEMBER 2009

• A global near term ban on amalgam would be problematic for  

public health and the dental sector, but phase down should be pursued by:

• Promoting disease prevention and alternatives to amalgam

• Research and development of cost-effective alternatives

• Education of dental professionals and raising public awareness

29



MINAMATA MERCURY CONVENTION
requires

•Measures to be taken by a Party to phase 

down the use of dental amalgam shall take 

into account the Party’s domestic circumstances 

and relevant international guidance and shall 

include two or more of the measures from the 

following list:





PRODUCTS SUBJECT  TO ARTICLE 4, PARAGRAPH 1

DATE AFTER WHICH THE MANUFACTURE, IMPORT OR EXPORT 
OF THE PRODUCT SHALL NOT BE ALLOWED (PHASE-OUT 
DATE)
The following non-electronic measuring devices 

except non-electronic measuring devices installed 

in large-scale equipment or those used for high 

precision measurement, where no suitable 

mercury-free alternative is available:

(a) barometers;
(b) hygrometers;

(c) manometers; 

(d) thermometers;

(e) sphygmomanometers

2020



MINAMATA TREATY
•• Article 16Article 16

•• Health aspectsHealth aspects

• Parties are encouraged to:

•protect populations at risk

• Which may include setting targets for mercury exposure 

reduction, 

•Promote appropriate health-care services for 

prevention, treatment and care for populations 

affected by the exposure to mercury or mercury 

compounds



1. The Minamata Convention on Mercury: attempting to address the
global controversy of dental amalgam use and mercury waste disposal.
Mackey TK, Contreras JT, Liang BA. Sci Total Environ. 2014 Feb 
15;472:125-9. doi: 10.1016/j.scitotenv.2013.10.115. Epub 2013 Nov 27.

2. New mercury treaty exposes health risks.
Bender M, Lymberidi-Settimo E, Groth E 3rd. J Public Health Policy. 2014 
Feb;35(1):1-13. doi: 10.1057/jphp.2013.39. Epub 2013 Oct 3.

3. Lessons in Forging Global Change, 3. Karliner, J. Cohen, J. Orris, P.  
Stanford Social Innovation Rev, Winter 2014

Additional ReadingAdditional Reading
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