Intelligence quotient in children exposed to fluoride in
groundwater, Colombia

F.D. Gonzdlez!, M. Beltrdn?, P. Bermudez3, P. Castro?, M.D. Cerezo>, R.A. Gédmez3, C.A. Martinez®, A. Salas3, L.R. Tirado’, O.B. Salcedo?, A. Saldarriaga®, M.
- £ Sanchez?, L.A. Vilal®
Uﬂi\fEfEidﬂd lUniversidad de Cartagena; Universidad de Antioquia; 3Universidad Cooperativa de Colombia; *Universidad Rafael Nufez; >Universidad Autdnoma de

de CHI'tHgEI'IE Manizales; ®Universidad Santo Tomas-Bucaramanga; ’Universidad del Sinu-Cartagena; 8Universidad CES- Medellin; *Universidad Metropolitana;
10 . .
Fundada en 1827 Universidad del Magdalena.
Objective | Results

To explore the association between exposure doses to fluoride
by water intake and the intelligence quotient (1Q) of children.

Table 1. Characteristics of study

’ \ Sample characteristics % Sample characteristics median
MEthOds Gender Physical factors
i This i . | | d d d duri h ’ Male 50.7 Age (years) 10
IS IS @ Cross-sectional exploratory study conducte uring the Female  49.3 Weight (kg) 30
months 2017 and 2018. 870 children aged 7-11 years selected Child’s school grade Psychosocial factors
from seven populations in Colombia. 2 141 Evolutive development  0.81
3 274 Educational aspects 0.70
The Republic of Colombia 4 29.9 Autonomy and self-care 0.85
| 5 28.6 Social relations 0.83
% Mother’s educational level

Caribbean Sea Campo de la Cruz,  10°22'40"N 74°52'53"W
Atlantico

Algarrobo, Magdalena 10°1119"N 740373670 Elementary school 63.3

R
7
Pacific ' % A Margarita, Bolivar 9°09"11"N 74°17"17"0 ngh 5Chﬂ0| 307

Ocean . _
Oiba, Santander  615'50°N 7317570 Bachelor's degree or higher 6.0

1°04'52.5"N T7°2552.4'w -2 Estrella,

otorss — 48 , A Table 2. Fluoride concentration in water and IDag
5°15'07"N 75°09'25"0 ?;“:.Taasnares. ’ %' Fluoride (mg"-) |Dag (mg!kg!day)
FTANTENBO oo, Municipality Median Median
t’l ’\. Algarrobo 24.0 0.89
*\ “ Campo de la cruz 0.06 0.002

| La estrella 0.04 0.001
' T HRET Manzanares 0.03 0.0008
- Margarita 6.3 0.22
— Oiba 0.05 0.002
Puerto Lopez 0.45 0.01

Total 4.45 0.16
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\> Y Table 3. Logistic regression with factor influencing IQ scores
/ \ , \ . Exposure variable Coef. B SE Coef.  p-value Lower  Upper
; '\:‘ - 4 Y
& = Child’s school grade 0.15 0.07 0.03 1.01 1.33
,"/ \ , ':x) : Mother’s educational level -0.34 0.13 0.009 0.55 0.92
N — &0&7 Social relations 0.30 0.08 0.000 1.15 1.6
‘/" | \ : : Water ingestion exposure doses -0.36 0.17 0.03 0.50 0.96
. N7 = Fluorosis severity 0.06 0.09 0.53 0.89 1.26
Mild=TFI 1-2 —
Moderate= TFI 3-5 e B ! Chi-Square=702.1; p-Value = 0.000

Severe=TFI=5 i/

Source: Thylstrup, A., Fejerskov, O. 1978
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|Q Test Raven’s Color Progessive Matrices-RCPM b Conclusions

|Q >120= superior intelligence The 1Q scores in children residents in rural areas of Colombia
IQ= 90-109=normal or average intelligence are associated with the exposure dose to fluoride, child's and
IQ=110-119= above-average intelligence mother's educational level, and the social relations. These

Q= 70-89= dullness and lower 1Q interactions could be influencing high or low 1Q scores.




