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Title: Effect of high fluoride concentration in drinking water on children's intelligence.
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Background and Aim: Human and animal studies linking fluoride with diminished intelligence have been 
published. Although adverse effects of high intake of fluoride on intelligence and mental acuity continue to be 
reported, they are still controversial. The aim of this research was to investigate the relationship between 
fluoride in drinking water and children's intelligence.
Materials and Methods: In this cross sectional study, 41 children were selected from the high fluoride area 
with 2.5mg/l (ppm) fluoride in the drinking water and 85 children were selected from low fluoride area with 
0.4mg/l (ppm) fluoride in the drinking water. The intelligence quotient (IQ) of each child was measured by
the Raven's test. The history of illnesses affecting the nervous system, head trauma, birth weight (>2.5kg or 
 2.5kg), residental history, age and sex of children were investigated by questionnaires completed by the 
children's parents. Data were analyzed by Chi-Square test with p<0.05 as the limit of significance.
Results: In the high fluoride area the mean IQ of children (87.9±11) was significantly lower than in the low
fluoride area (98.9±12.9) (P=0.025). 
Conclusion: Based on the findings of this study, exposure of children to high levels of fluoride may carry the 
risk of impaired development of intelligence.
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Xiang       

Roholm  68        

  84%     22%  

   )1(.

  Xiang   

Shortt   10      

           

  ) 1( .

  Harison     

       

  40      

)2 .(       

   )3 .(       

         

  )4 .(     

          

          

   )5 .(

        

        

.           

          

  )6(        

           

     .    

        

  )7 .(

      

         

   )8 .(        

          

   )9(     

     )T4(   

)T3(  TSH   )10( . 

           



                  )  19  21385(
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 ) 10 (       

    IQ       

          

)11.(

         

      )1213 .( 

 Shivarajashankara     

          

         

     )14( .

  Trabelsi       

   )10(. Lakshemi  

          

   NaF   mg/kg/ body weight20

  4   )15( .

  Gli       

         )16( .

  Zhang        

       

)17( . Sun        

           

          

)18(. Ashashi Patala    

          

 )2( .

         

  .Lu         

           

          

      )4( .

  Lin          

         

      ) A(    

 )B (       

)C (   )3(.   A

   BIQ   TSH   

C        .

  Xiang       

   IQ     

(IQ<70)   ) 70-79 (  .  

      IQ     

  )1( .      

    7-11      

     .

-$A#( B%A
      

)cross-sectional(    7-11 

          

       

         

 ) ppm5/2   ppm4/0 ( 

  .

      

      )   (

   )   (   

  )  (      

  ) kg5/2    (  

       .

          

          

          



             

83

.         

 41        85  

     .IQ    

          

         

      .  IQ   

  Raven's        

   )18(.    15

           .

         

  IQ        .  

IQ     )70<IQ( ) 70-

79IQ(   )80-89IQ(  )90-109IQ(

  )110-119IQ(  )120-129IQ ( 

  )129> (   .

       SPSS Ver 11.5

 .         

          

         

        .

      -  

   05/0p<     

  .

?)48=8D
     1   60 % 

    39 %      

 )90-109 ( .       

 129>)   ( .   5/16 %

)110-119IQ (

9/4%   .

  )120-129IQ (1/7 %     

           

  .  3/8 %     

           

 4/24 %     )1(.

  -      

   7-11      

)    (      

7-11      .

 E%0(),-H097 I51 % -$A#( +A:1 +"#4" -.:D 6#'( /0,( 6%#H -.:/ -9"%"#4 8'9<
I51

*I 019+8(<

)+8=7 0="A:34(

A8=%7

)0* 0="A:34(

05A+ +"06/ 05A+ +"06/ 05A+ +"06/

-.:D 6#'(

a/xs xw y/cy xe s/d w welwt) L-f+.+$K(

d/xa ce w/sx xs c/d w deldt) L u,D d,%)5(

c/as rw st xr re ax telxet) d,%)5(

w/xc xr t/y c a/xr xy xxelxxt) 7,<H+. d,%)5(

d/y r ll ll x/w r xcelxct) #,/f%(

xee xcr xee yx xee da I*



                  )  19  21385(
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JK.LDM              

74".0 N"OPQ.

(FR$(ST
P-value



  

 



) (



17

2/88

11

5/77

24

6/78

2/11

5/80

998/0



  

 



) (



48

6/98

2/12

5/95

37

4/99

8/13

5/95

653/0

   )  ppm4/0 (  

 9/12±9/98    )  

ppm5/2 (11±9/87   .

  95%       

     5/6-7/15   

          ) 

 (      )  (

          

) 1(         

           

)025/0=P(.

        :

      )   (

8/13±4/99   2/12±6/98 )998/0=P(.  

    2/11±6/87  

 11±2/88)653/0P= () 2(.

          

:

  )   (    

    5/2 15±3/100   

     5/2 6/12±7/98.

)631/0=P (   )   ( 

        5/2  

6/10±7/86        5/2 

3/11±2/88) 979/0=P(.

% C5(/#:H ?1:)9
     )   

ppm4/0 (        

 )    ppm5/2 (  

           

IQ .        

            

        

  )1 .(

    7-11     

     IQ      

 Li  )8(.    Xiang  

       )  

    (      IQ



             

85

           

  )1 (    Zhao    

       )19 .(   

           

           

IQ         .

        IQ  

    Zhao        

 )19(.

  Xiang        

        )1(.   

         IQ

   )20 .(

          

         

       .  

           

kg5/2          .

         

          

   )110-119 (  )120-129 ( 

           

    )  (    

   )70-79 (     

            

 .

          

          

     .     

          

          

         

 .

         

          

     IQ)    

     IQ   (   

           

           

           

 .

-9"+A0D % #;A/
        

         

2333      .
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