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Abstract 

Blood lead levels (BLLs) of 188 pediatric patients were measured and their parents 
were queried as to the smoking style in their home. Their mean BLL was 3.16/~g/dl, 
which was among the lowest levels in the world, and none of  them had levels of over 10 
/~ g/dl. Preschool children (1 to 6 years of age) with parents who smoked in the same 

room had a significantly higher BLL (mean; 4.15/2 g/dl) than those with parents who 
never smoked (mean; 3.06/~g/dl) (P<0.01). However, the mean BLL of school children 
(6 to 15 years of age) with parents who smoked in the same room was not significantly 
different from that of school children with parents who never smoked. Passive smoking 
caused an increase of  the BLL only in preschool children in Japan. This is probably 
because preschool infants spend much more time with their parents and have much 
more contact with passive smoking than school children and, additionally young infants 
have a limited ability to excrete lead from the body. 
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Introduction 

Pediatric lead poisoning has been a public health problem 
in the United States and European countries ,-3~. In Japan, how- 
ever, clinicians take very little notice of pediatric lead poisoning, 
and there are no statistical data on the blood lead levels (BLLs) of 
Japanese children. On the other hand, it has been reported that 
children of smoking parents have a higher BLL than those of 
non-smoking parents in European countries 4,5~. The authors 
measured BLL of Japanese children and studied the effects of pas- 
sive smoking on the children's BLL. 

Materials and Methods 

Venous blood samples were obtained from 188 children 
(106 boys, 82 girls) aged 1 to 15 years (mean; 7.6 years), who vis- 
ited the pediatric clinic of Shizuoka General Hospital from June 
to October 1993. Most patients had common diseases, for exam- 
ple, respiratory infections, abdominal symptoms and asthma 
attacks. All patients with metabolic disorders or substance poi- 
soning were excluded from this study. The authors asked their 

Reprint requests to: Dr. Masayuki Kaji, 
Division of Endocrinology and Metabolism, 
Shizuoka Children's Hospital, 
860 Urushiyama, Shizuoka 420, Japan 
TEL 054-247-6251 FAX 054-247-6259 

79 

parents about their smoking style in the home. 
Whole blood lead was measured using a graphite furnace 

atomic absorption spectrophotometer (Perkin-Elmer Model 4000 
equipped with the HGA-400 programmer) after treatment of the 
samples by the method of Murphy et al 6L The graphite furnace 
program followed the method of Miller et al 7). The detection 
limit was 0.1/2 g/l. Analysis of each specimen was performed in 
duplicate, and the mean of the duplicate measurements was 
reported. 

The subjects were divided into three groups according to 
the parents' smoking style; 

GroupA: Children of smoking parents who usually smoked in 
the same room with their children. 

Group B: Children of smoking parents who usually took care 
not to smoke in the same room with their children. 

Group C: Children of non-smoking parents. 
They were classified further into preschool children and 

school children. As a result, there were six subgroups in all. The 
mean and the range (in the parenthesis) of age of each group were 
as follows: 
Preschool-group A; 3.6 years (1.0 to 6.1 years), preschool-group 
B; 3.6 years (1.2 to 5.9 years), preschool-group C; 3.4 years (1.1 
to 6.3 years), school-group A; 11.2 years (6.3 to 15.7 years), 
school-group B; 10.9 years (6.6 to 15.7 years), and school-group 
C; 11.1 years (6.8 to 15.3 years). 

Statistical analysis of the data was performed by one-way 
analysis of variance (Bonferroni's test). 
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Fig. Blood lead levels in Japanese children. 
Group A : Children of smoking parents who usually 

smoke in the same room with their chil- 
dren. 

Group B : Children of smoking parents who take 
care not to smoke in the same room with 
their children. 

Group C: Children of non-smoking parents. 
**P<0.01, *P<0.05, significantly lower than the 
BLL of group A preschool children. 

Results 

The BLL (mean • standard deviation) of all the subjects was 
3.16 • 1.50/ag/dl, and ranged between 0.80/ag/dl and 9.51/ag/dl. 
The BLL of boys was 3.17 • 1.34/ag/dl and that of girls 3.14 • 
1.691ag/dl. There was no significant difference between them. 

The BLLs of groups A, B and C in preschool children were 
4.15 • 1.56/-/g/dl (n=28), 3.22 • 1.46/ag/dl (n=32) and 3.06 • 
1.31/ag/dl (n=31), respectively. The BLLs of groups A, B and C 
in school children were 2.97• 1.50/.tg/dl (n=34), 3.24• 1.66/_tg/dl 
(n=26) and 2.56 • 1.19/dg/dl (n=37), respectively. 

The BLLs of the six subgroups were compared, and the 
results are shown in the Figure. The mean BLL of group A 
preschool children was significantly higher than those of the 
other five subgroups, and there were no significant differences 
among the other five subgroups. 

Discussion 

There have been no statistical data on the BLL in Japanese 
children. The authors presented recent data on the BLL of pedi- 
atric patients seen in an outpatient clinic. Since the patients 
selected had common diseases and all patients with metabolic dis- 
orders or substance poisoning were excluded, the BLL was 
unlikely to be influenced by their diseases. 

Hayes et al. studied the BLL of children aged 6 months to 5 
years (mean; 2.7 years) in Chicago and showed that the mean 
value was 12/./g/dl in 198881. Norman et al. reported that the 
percentage of children with elevated BLL (_>10/ag/dl) was 25.2% 
in 2-year-olds and 13.7% in 5-year-olds in North Carolina in 
1994 9~. Jin et al. reported that the mean BLL was 6.0/ag/dl 
(range; 1.24 to 17.6/_tg/dl) in children aged 24 to 36 months in 
Vancouver in 1995 ~0~. Sherlock et al. measured the BLL of 
Caucasian and Asian children (age range 2.5 to 5 years, age and 

sex-matched) living in London, and reported that the mean value 
was 9.7/ag/dl in Caucasian children and 8.1 /ag/dl in Asian chil- 
dren in 198511~. Cambra and Alonso reported that the mean BLL 
of children aged 2 to 3 years in Basque country in Spain was 5.7 
/ag/dl and that 14% of the children had levels that exceeded 10 
/ag/dl in 1995 ~2~. Andren et al. reported that the mean BLL of 
Swedish children (8 to 13 years of age) of non-smoking parents 
was 2.95~/g/dl in 19884~. 

In this study, the authors demonstrated that the mean BLL 
of Japanese children was among the lowest levels in the industri- 
alized world 4' 8-~2~. The reasons proposed are that leaded gasoline 
use was prohibited in Japan more than two decades ago and 
Japanese people generally do not often do house-painting, which 
has been considered to be a major cause of lead poisoning in chil- 
dren in the United States and European countries 13~. 

It has been reported that smokers have a higher BLL than 
non-smokers 14,151, and children who are exposed to tobacco 
smoke have a higher BLL than children who are not 4. 51. Andren 
et al. showed that parental smoking, not other environmental or 
dietary factors was related to the BLL in Swedish children (8 to 
13 years of age, the mean 11 years); in children of non-smoking 
parents the mean BLL was 2.95/./g/dl and in those whose parents 
both smoked it was 4.70/~g/d141. 

This study clearly revealed that preschool children with par- 
ents who smoked in close proximity to their children (group A) 
had a higher BLL than preschool children with parents who never 
smoked (group C). The lead content of Japanese cigarettes is 
reported to be 1.28 + 0.31/.tg/cigarette (mean + standard devia- 
tion), ranging between 0.96 and 2.00/ag/cigarette 15~. The pro- 
portion of smokers in the Japanese population was reported to be 
61.2% for men and 14.2% for women in 199116~. The figure for 
smoking in the male adult population is one of the highest in 
industrialized countries. Since the harmful effects of passive 
smoking have been documented recently in the general popula- 
tion m, increasing numbers of smoking parents take care not to 
smoke in close proximity to their children. The authors found 
that about half of smoking parents, however, still smoked in the 
same room with their children in Japan 181. It is noteworthy that 
preschool children of smoking parents who take special care not 
to smoke in the same room with their children (group B) had a 
low BLL similar to the case of non-smoking parents. The mean 
BLLs of all three subgroups of school children were lower than 
that of group A preschool children. About the reasons for the 
significantly higher BLL of only group A preschool children, the 
authors speculate that preschool infants may spend much more 
time with their parents and may have much more contact with 
passive smoking than school children and, additionally young 
infants have a limited ability to excrete lead from the body 
because of the immaturity of renal function 19~. Okada studied 
intake and excretion of lead in Japanese rural populations of vari- 
ous ages, and reported that daily urinary lead excretion was less in 
infants aged one to two years (7.9 to 14.0/ag/day, mean; 10.2/a 
g/day, n=5) than in children aged seven to fourteen years (8.0 to 
190.6/./g/day, mean; 34.6/ag/day, n=35), and that daily lead stor- 
age was much higher in the infants (mean; 43/./g/day) than in the 
children (mean; 12/ag/day) 2~ 

The authors believe that children should be protected from 
passive smoking for the purpose of avoiding the risk of increased 
BLL. 
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