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= Abstract =
Blood Lead Level and Intelligence among Children

Duk Hee Lee, Yong Hwan Lee, Jin Ha Kim,
In Geun Park, Tae Young Han, She Han Jang

Department of Preventive Medicine and Research Institute of

Industrial Medicine, College of Medicine, Kosin University

The association between blood lead of children and Intelligent Quotient(I.Q) was investigated
in a sarriple of 100 boys and girls aged 6~8 years from one primary school within an industrial
area of Pusan. The trained undergraduates in school of public health administered an L.Q. test
one by one. Parents answered a questionnaire on demographic, perinatal and socioeconomic
variables. Atomic Absorbtion Spectrophotometer was used to determine blood lead levels. The
geometric mean of blood lead value was 7.99 yg/di. In total children, there was no significant
relationship between blood lead level and 1.Q. But in the children who were born of gestational
age of less than 38 weeks, children with higher levels of blood lead performed more poorly on L.
Q test with correlation coefficient from —0.68 to —0.71. But, the children who were born of
gestational age of 38 weeks and more were same as total children. These results suggest that
exposure to low levels of lead in the children who were born premature probably may result in
impaired intelligent development. But, We think that more profound study should be performed

with sufficient numbers of subjects.
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Table 1. Blood lead level, 1.Q. and sociodemographic characteristics of study subjects

Variable Mean S.D Range
Blood lead(ug/dl) ‘
Arithmetic 8.22 1.85 4.90~13.73
Geometric 7.99 1.34 4.89~13.70
Intelligence Quotient :
Verbal 113.3 15.7 75~142
Perfomance 107.6 13.7 59~138
Total 111.9 14.1 75~142
Demographic
Age 73 0.6 6~8
Sex : % of male 47.0%
Birth rank : % of first 69.0%
Perinatal
Birth weight(kg) 32 05 2~45
Gestational age(wks) 395 3.0 20~45
Mother's age at birth(yrs) 28.4 31 22~36
Father's age at birth(yrs) 313 3.8 24~49
Complication : % of yes 9.0%
Mother's smoking : % of yes 3.0%
Mother's drinking : % of yes 6.0%
Socioeconomical '
Mother's education(yrs) 11.3 2.0 6~16
Father's education(yrs) 12.1 235 6~18
Father's occupation : % of office 63.0%
HOME scale V 43 1.8 1~8
HOME scale VI 33 1.5 1~8
Family number 43 0.99 2~8
Mother's work site : % of home 87.0%
Educational
Preschool education(yrs) 21 038 1~4

Scale V, &7 AF3E 7159 24, fA9 25713
olgied 83 Ae) A% 4, 44 ojrhst oy
2o} 4, A 712t 3 ojriue] FAH, ofniys} o}
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-0.71(P=007)2 A AAF ZF9 ZAN =9
494 (borderline significanceyd B oM 4) 3¢
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Table 2. 1.Q. and blood lead level according to distribution of cbvariates

Covariate Category  No. Verbal LQ. Performance 1.Q. Total 1.Q. Blood le;d(,ug/dl)
Demographic
Sex Male 47 115.5+15.8" 107.7£15.5 113.3£15.2 8.28+1.32"
Female 53 111.3+154 107.5£12.1 110.6+13.1 7.69+1.34
Birth rank 1st 69 113.4+£15.0 106.7+14.2 111.5+14.2 7.98+1.35
>2nd 31 1129+17.3 109.6+£12.7 112.6+14.2 7.91+1.32
Perinatal
Birth weight(kg) <25 5 116.6+21.4 106.0+27.3 112.8+26.6 7.54+£1.29
25~35 64 112.6+15.9 107.8+14.0 111.6+14.3 8.10+1.31
>35 31 114.1+14.7 107.4+10.5 112.2+11.6 7.75+£1.40
Gestational age (wks) <38 7 115.9+15.9 105.3£21.6 112.0+19.9 8.631£1.32
>38 93 113.1£15.7 107.8+13.1 111.9+13.7 7921134
Mother's age at birth(yrs) <25 7 112.4+21.5 107.4+10.1 111.3+16.9 9.39+1.18"
25~30 59 114.4+154 108.9+13.4 113.2+£13.8 7.90-+1.32
>30 34 111.5£15.2 105.3+14.9 109.8+14.3 7.82+1.38
Father's age at birth(yrs) <35 84 114.0+16.4 108.9+13.6**" 113.0+£14.3*"  7.86+1.34"
>35 16 109.7£11.6 100.9+13.1 106.4+12.3 8.53+1.33
Complication No 91 112.8+16.0 107.9+13.7 111.7+14.3 7.94+1.34
Yes 9 118.0+12.2 106.9+15.3 114.2+12.8 8.30+1.27
Mother's smoking No 97 113.5+15.8 108.2+13.4""" 112.3+14.0°°  7.92+1.34"
Yes 3 106.3+11.0 89.3+12.9 98.0+12.5 9.54+1.30
Mother's drinking No 94 112.9+15.7 107.9+13.4 111.8£13.9 7.95+1.33
Yes 6 118.3+£15.7 103.3+18.9 112.7+19.0 8.18+1.45
Socioeconomical
Mother's education Middle 32 111.7+17.1 107.1+12.5 110.7£14.7 8.49+1.21°
High 68 114.0+£15.0 107.9+14.4 112.5+13.9 7.95+1.38
Father's education Middle 19 108.8+17.9 102.0£17.6""" 106.3+£17.4* 7.44+1.30"
High 64 114.4+15.0 107.9+12.0 112.7+12.5 8.28+1.34
College 17 114.1+£15.5 113.0+13.3 115.2+14.8 7.82+1.34
Father's occupation Office 63 113.6+15.7 107.4+12.9 112.0+13.9 8.05+1.34
Non-officc 37 112.7+15.9 107.9+15.1 111.8+14.7 7.82+1.33
HOME scale V <40 35 111.1+14.8 102.8+12.7°"" 108.1+13.0°*  8.37+1.33"
40~45 22 113.7+19.0 105.0+14.3 110.8+16.8 7.88+1.30
>45 43 114.8£14.8 112.8+12.8 115.5+12.9 7.6911.35
HOME scale VI <40 59 112.5+15.2 106.8+£14.3 111.0£14.1 8.11+1.37
40~45 21 113.0+13.7 106.1+13.3 111.0+£13.0 7.84+1.28
>45 20 115.9+19.3 111.0+13.0 115.5+154 7.68+1.30
Family number <4 77 113.3+15.5 106.5£14.3° 111.4+14.2 7.84+1.34"
>5 23 113.14+16.7 111.1+11.4 113.6+14.1 837+131
Mother's work site Home 87 113.2+16.0 107.9+12.8 112.0+£13.8 7.924+1.33
External 13 113.6+13.9 105.8+19.0 111.1+£16.5 8.25+1.38
Educational
Preschool education(yrs) <1 20 108.4+16.3" 102.4+14.8"" 106.2+15.1°°  8.04+1.32
>1 80 114.5+15.4 108.9+13.2 113.3%13.6 8.301+1.27

- p<025 . p<0.01 ... p<{0.05 by T-test or ANOVA
# : geometric mean
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Table 3. Correlation between 1.Q. and blood lead level(In(PB)) among total subjects

Simple correlation

Partial correlation”

Intelligence Quotient Coefficient P value Coefficient P value
Verbal - 0.05 0.61 -0.04 0.71
Performance -0.08 0.41 0.02 0.87
Total -0.07 0.46 —-0.02 0.88

« Adijusted for sex, father's age monther's smoking, father's education, family number, HOME scale V

Table 4. Simple correlation between 1.Q. and blood lead level(n(PB)) according to gestational age

Premature(n=7)

Full term(n=91)

Intelligence Quotient

Coefficient P value Coefficient P value
Verbal -0.69 0.08 -0.02 0.86
Performance - 0.68 0.09 -0.02 0.85
Total -0.71 0.07 -0.02 0.85
150
150 130 * 0.02
140 + * . 2 . r=-0.
= 130 - r=-0.71 = 130 F g: : o
— 120 - * : 120 ¢ .0...0.:.:0 oo
=110 L =110 F S ehe" 3, o e
3 E e etr e
= 100 | . . . &= 100 | _ ...,’. g .0
¢ ¢
90 - . 90 - * .., ’
80 L 80 . . K 2 N
.8 1.9 2. 2.1 2.2 2.3 2.4 2.5 1.4 1.6 1.8 2 2.2 2.412.612.8
Ln (Pb) Ln (Pb)
1-a. Children were born premature 1-b. Children were born mature

Figure 1. Scatter plot between |.Q. and blood lead level according to gestational age
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Table 5. Characteristics of 7 children were born premature

Father's age

Father's education Preschool

No Blood lead(gg/al) Total 1.Q. (y1s) Mother's smoking (rs) education(yrs)
1 11.73 101 38 No 12 1
2 9.81 86 49 Yes 6 2
3 10.10 100 31 No 12 2
4 8.07 102 30 No 12 2
5 7.06 142 30 No 16 2
6 8.60 128 32 No 14 2
7 6.50 125 29 No 12 2

Simple correlation : —0.7128(p=0.072) : 7 children

~0.7137(p=0.111) : after excluding 1 child(No. 2)
~0.6494(p=0.236) : after excluding 2 children(No. 1 & No. 2)
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