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SUMMARY: The Intelligence Quotient (IQ) was measured in 118 children, aged

10-12 years, who were life-long residents in two villages of similar population
size and social, educational and economic background but differing in the

level of fluoride in drinking water. The children in the high-fluoride area

(drinking water fluoride 3.15 ± 0.61 mg/L [ppm]) (mean ± S.D.) had higher uri-

nary fluoride levels (4.99 ± 2.57 mg/L) than the children in the low-fluoride area
(drinking water fluoride 0.37 ± 0.04 mg/L) (urinary fluoride 1.43 ± 0.64 mg/L).

The IQ of the 60 children in the high-fluoride area was significantly lower,

mean 92.27 ± 20.45, than that of the 58 children in the low-fluoride area, mean
103.05 ± 13.86. More children in the high-fluoride area, 21.6%, were in the re-

tardation (<70) or borderline (70-79) categories of IQ than children in the low
fluoride area, 3.4%. An inverse relationship was also present between IQ and

the urinary fluoride level. Exposure of children to high levels of fluoride may
therefore carry the risk of impaired development of intelligence.

Keywords: Fluoride and IQ, Fluoride excretion in urine, Fluoride in water, Intelligence
and fluoride.
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Table 1. Urinary fluoride levels and IQs of children living in areas
with high and low levels of fluoride in drinking water.

Level of drinking water
fluoride

 
(mean ± S.D.)

No. of children
examined

Urinary fluoride level
(mean ± S.D.)

Mean IQ
(mean ± S.D.)

High (3.15±0.61 mg/L) 60 4.99 ± 2.57 mg/L* 92.27 ± 20.45†

Low
 
(0.37±0.04 mg/L) 58 1.43 ± 0.64 mg/L 103.05 ± 13.86

*comparing the urinary fluoride levels with Welch’s alternate t-test, which
 
does not

assume equal variances, t = 10.40 with 66 degrees of freedom, P<0.0001.
†comparing the mean IQs with Welch’s alternate t test, t = 3.36 with 104 degrees of
freedom, P <0.005.

M8&#+*(+(*,%("#()# .8%10*&"# %"# ,8&#*&,/*0/,%("# (*#9(*0&*1%"&# ./,&7(*%&-# ()# !]
'/-#-%7"%)%./",14#8%78&*#)(*#,8&#.8%10*&"#1%$%"7#%"#,8&#/*&/#'%,8#/#8%785)12(*%0&
1&$&1# %"# 0*%";%"7# '/,&*# ,8/"# )(*# ,8&# .8%10*&"# 1%$%"7# %"# ,8&# /*&/# '%,8# /# 1('5

)12(*%0&#1&$&1#YM/91&#KZ<

Table 2.  The distribution of IQ scores for children living in areas
with high and low levels of fluoride in the drinking water.

Water
fluoride

IQ <70
retarded

(low)

IQ 70-79
borderline

(below avg)

IQ 80-89
dull normal
(low avg.)

IQ 90-109
normal

(average)

IQ 110-119
bright normal
(high avg.)

IQ 120-129
superior
(good)

IQ >129
very superior

(excellent)

High 5*

(8.3%)
8*

(13.3%)
12

(20.0%)
26

(43.3%)
5

(8.3%)
3

(5.0%)
1

(1.7%)

Low 0
(0.0%)

2
(3.4%)

6
(10.3%)

30
(51.7%)

13
(22.4%)

5
(8.6%)

2
(3.4%)

*comparing the proportions of children in the retarded and borderline categories of IQ
(<70-79) with those in the dull normal, normal, bright normal, superior and very supe-
rior categories (80->129) with Fisher’s exact test, P<0.005.

g# -%7"%)%./",# %"$&*-&# *&1/,%("-8%+# '/-# )(2"0# 9&,'&&"# ,8&# 2*%"/*4# )12(*%0&
1&$&1#/"0#,8&#!]#YM/91&#UZ<

Table 3.  Relationship between urinary fluoride levels and the IQ for 118 children

Statistical test Result

Simple correlation method r = - 0.32, P<0.01

Multiple correlation coefficient R = 0.3172, P<0.01

Decision coefficient R = 0.1006, P<0.05

Partial regression coefficient of urinary fluoride b = - 1.9520, P<0.05
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DISCUSSION
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