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Longitudinal trends of blood lead levels before and after leaded
gasoline regulation
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The objective of this study was to verify a change in the longitudinal trend of blood
lead levels for the Korean population, before and after the regulation of leaded
gasoline—which occurred between 1987 and 1993 in Korea. A total of 77 general
Korean population blood lead level reports between 1981 and 2014 were selected,
summarized, and organized by year, number of subjects, and the subjects’ range in
age, sex and blood lead concentrations (arithmetic mean). The annual average lead
levels for four major cities, i.e., Seoul, Busan, Daegu and Gwangju were collected
from The Air Pollution Monitoring Database from 1991, and pilot studies from 1985
to 1990. A national air quality monitoring system was then launched in 1991.
Furthermore, blood lead levels were organized in a bubble plot in which the size of
each bubble represented the sample size of each study, and the coinciding annual
average concentrations in ambient air were depicted on line graphs. Blood lead
levels in the Korean population tended to gradually increase from the early 1980s
(approximately 15-20 pg/dL) until 1990-1992 (20-25 pg/dL). Blood lead levels then
began to rapidly decrease until 2014 (<2 pg/dL). Similar patterns were observed for
both adults (=20 years) and younger children/adolescents. The same longitudinal
trend was observed in annual average air lead concentration, which suggests a
significant correlation between air lead concentration and blood lead concentration
in the general population. The regulation of leaded gasoline has significantly
contributed to the rapid change in blood lead concentrations. Consequently, the
regulation of other sources of lead exposure should be considered to further

decrease blood lead levels in the Korean population.
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»ol 1

Table 1. Distribution of blood lead levels by area, gender, and age

Blood lead level (ng/dL): WAM+SD

Variable N Whole
1985~1986 1987~1992 1993~2014 )
period
9.04+
Urban 17.35£2.36 20.39+5.60 3.54+1.78
10,407 8.47
Area
5.56+
Rural 4,422 17.38+5.13 18.33+4.44 2.25+1.18 6.5
p-value’ 0.91 <0.0001 <0.0001  <0.0001
6.10+
Male 12,115 20.88+5.31 3.09+1.24
18.28+2.46 6.97¢
Gender
18.07+ 4.44+
Female 11,097 17.86+5.34 2.31+1.03
3.35 5.72
p-value 0.33 <0.0001 <0.0001  <0.0001
531+
Age Adult 23,212 18.17+2.94 19.69+552 2.71+£1.21 6.46
2.75+
Adolescent/Child 22,507 13.53+3.01 21.37+4.93 1.94+0.87 395
p-value’ <0.0001 <0.0001 <0.0001  <0.0001

BLL, blood lead level; SD, standard deviation; WAM, weighted arithmetic mean.

“Student #-test.
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Table 2. Change in longitudinal trend of blood lead level and ambient lead concentration in Korea

Year
< 1992 J 1993
Blood lead level (ng/dL) r 0.646 -0.667
p-value <0.0001 <0.0001
Ambient lead level (pg/m) r -0.865
NC?
p-value < 0.0001

“Not calculated due to apparent curvilinear relationship between year and ambient lead level

from 1985 to 1992 with a peak observed in 1989.

Search through RISS, KISS,
Google Scholar
(keywords : blood lead, lead
intoxication, atmospheric lead etc.)
(n= 124)

Studies for subjects were exposed
»| to lead in occupational settings (e,
no environmental exposure) (n=23)

| Studies for residents living near
industrial complex areas (n=21)

Studies from 1960s to 1970s that
»| did not have clearly stated analytic
method of blood lead (n=3)

Studies selected for
quantitative analysis

(n=77)

Figure 1. Flow chart for literature search and selection.
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* Source: National Institute of Environmental Research, Annual report of air quality in Korea 2013.
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