
BY DR. VARSHA SHARMA

Dr. Varsha Sharma



 It is a highly reactive element
 Atomic number is 9
 The atomic weight is 19
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1. Discovery phase [1902-1931]

2. Epidemiological phase [1932-1945]

3. Demonstration phase [1945-1960]

4. Technology transfer phase [1960 onwards]



1912





(Dean’s 22 city study)



 Conducted by Trendley H. Dean in 1931 for continuing the 

work of McKay.

 22 cities in 10 states of U.S.A  on a population sample of 5824 

children.

 Following report was obtained:-
 High concentration of fluoride is directly proportional to severity of enamel 

mottling

 Enamel mottling was widespread in areas with water having fluoride content of  

3ppm.

 Mottling with discrete pitting of enamel- 4ppm.

 Dull chalky white appearance- 2.5ppm to 3ppm.

 No mottling, no changes- 1ppm.



 The term mottled enamel gave way to more exact 

term “DENTAL FLUOROSIS”.

 In 1934, ‘mottling index’ was developed by Dean.



21 cities study

 Similarly an extensive epidemiological study was done.

 7,257 white children of 12-14yrs were examined, who 

had used local water since birth.

 In 21 cities, of 4 states of U.S.A. , where Fluoride 

concentration ranged from 0-2.6ppm.



 Results were:  

1. DMFT ranged from 6-10 in     areas with no  

fluoride.

2. DMFT ranged from 2 &3 in water containing 1ppm.

 Thus it was concluded that 1ppm fluoride in drinking 

water resulted in maximum reduction in caries (i.e 

60%).

















































Cause for mottled enamel.

1902-Dr. Frederick Mc Kay- noticed 
Colorado stain in the city Colorado in the 
US.
Colorado Stain.
Mottled enamel.



1912- Letter by G.M.Eager who called it Denti 
D Chiae
[ Italian language ]

1916-G.V.Black and Frederick Mc Kay 
detailed survey of the areas of Fluoride in 
Colorado. Endemic imperfection of enamel 
but there was no literature on it noted till 
then.

The areas affecting it were cosidered.



Now the cause of this was found that 
something in the water caused this mottling.

1925 – Oakley Idaho – changed water supply to 
confirm the cause for mottled enamel.

After 7 years the children were born with no 
stains of fluoride on the teeth.



1931 – scientist H.V.Churchill - chief 
chemist of the Aluminium company of 
Bauxite.

Spectrographic analysis of water.

There was 13.7 ppm in that area



Trendley H Dean - analysis on the effect of F 
on dentition.

1934- Dean gave the seven point scale of  
DFIndex

1938-Dean has made a hypothesis of 1ppm 
fluoride is safe and beyond this there will be 
enamel mottling.



 1933- Ainsworth



1. 0-1ppm maximum reduction in prevalance 
of dental caries.

2. Beyond 1ppm F there wont be furthur 
reduction in dental caries

3. Above 1ppm fluoride in drinking water 
beginning of dental fluorosis starts



Water fluoridation is the upward adjustment 
of the fluoride ions in a public water supply in 
a way that the concentration of fluoride ion in 
the water may be consistently maintained at 1 
ppm by weight to prevent dental caries.



 Artificial fluoridation of water supply era.
 Classified into
1945 - January 25 water fluoridation day
Grand Rapids
Muskegon

First city where there was first artificial 
fluoridation.



 10 years 

 But after 6 years they had a gradual decrease in 
the fluoride concentration. Muskegon water was 
fluoridated.

 After 10 years – 50%

Grand Rapids [t]- Muskegon study [c]
Arnold, Dean, Knutson[1953]



AGE GRAND RAPIDS MUSKEGON

NO. OF 
CHILDRE
N

MEAN 
def

NO. OF 
CHILDRE
N

MEAN 
def

4 168 2.13 63 4.46

5 853 2.27 351 5.25

6 750 2.98 294 5.67



Second study in the United States 

2nd May 1945, David. B

10 years – 50%



Third study –

January 1946

Blayney, I.N.Hill, Zimmerman 

After 14 years – 50%



Brantford [t] – Sarnia [c]

June, 1945

[Hutson, Linscott, Williams,1951]

17 years of water fluoridation - 55% 
reduction.



Tiel-Culemberg study
 Fluoride on different areas of the teeth.
 Free smooth surfaces - 80%
 70% reduction in interproximal 
 Only 30% reduction in the pits and fissures





THANK 
YOU





1942 - 1 ppm F

Methodology – 7257 children of the age group 12-14 years

Cities – Galesburg – 1.7ppm

Manmoth – 1.8ppm

Quincey – 0.2ppm

Macomb – 0.2ppm


