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ABSTRACT

We examined the association of particulate matter with an aecrodynamic diameter <10 pm (PM,o) with asthma-related
hospitalization, stratified by socioeconomic status (SES), among children less than 15 years of age in Seoul, Korea,
between 2003 and 2005. In addition, we estimated the reduction in the number of asthma-related hospitalizations that
would result from implementing the World Health Organization (WHO) guideline. SES was defined based on data
concerning health insurance premium grades, and grouped into two levels: lower-income group and control group. The
lower-income group was classified as having an accumulated income which did not exceed the 50th percentile of the
median income. Time-series analysis was performed to evaluate the association between PM,, and asthma-related
hospitalization. The Environmental Benefits Mapping and Analysis Program was used to analyze the impact on
children’s health. Based upon an increase of 10 pg/m® of PM,,, the asthma-related hospitalization risk for the lower-
income group was increased by 1.78% (95% confidence intervals (CI) = 0.79-2.78%), while the risk for the control

group was increased by 0.83% (95% CI =

0.34-1.32%). Attaining the WHO guideline, relative to the concentration in

2007, would result in a reduction in asthma-related hospitalizations of 18 cases per 100,000 of the children population
in the lower-income group, and 7 cases in the control group. The health benefits of improved air quality for children
in the lower-income group were thus 2.5 times greater than for children in the control group. Our results show that the
lower-income group is disproportionately burdened with asthma-related hospitalization arising from air pollution.
Therefore, biologically- and socioeconomically-disadvantaged populations should be considered in public health

interventions in order to protect the children’s health.
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Table 1. Daily distribution of PM,,, weather, and asthma hospitalization cases among children between 2003 and 2005 in Seoul

Variable - Percen.tlles Mean SD
Min 25% Median 75% Max
Exposure measurement
PM,, (pg/m’) 10.34 38.73 55.84 78.83 288.22 62.65 33.79
Weather
Temperature (°C) -14.00 4.13 14.15 21.68 30.43 12.71 10.07
Humidity (%) 21.08 51.21 62.77 74.00 95.79 62.79 14.89
Pressure at sea level (hPa) 994 1010 1016 1023 1036 1016 8
Health outcome
2:22‘;6 EIZ::S‘;““Z"‘“O“ 2 14 21 30 79 2% 13
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gk AF7IRESte] ALST B diEd of"oldA A % FFo] WHO AQGs?l PM,, 24AI17F H# &%
2 JY olgiEE Z47h 3,54573 20,413710] A 50 pgm’s 3s=S 7t 8 PM,, FERS peak
st shaving WHO 2 AlEH o)A 3ITHFig. 1). S, 2007
9 d71ed 8% PM,, SH#] 4B+ F=Ut
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Table 2. Percent increase and 95% confidence intervals of asthma hospitalization among children for every 10 pg/m’ increase in PM,,

Lower-income group Control group Total
Risk Coefficient 0.001764757 0.000826567 0.00089721
Standard Error 0.000498 0.000251 0.000230
Percent increase of asthma hospitalization 1.78 0.83 0.90
95% Confidence Interval 0.79-2.78 0.34-1.32 0.45-1.36
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Fig. 1. Distribution of annual average of PM,, concentrations from (a) monitored values of 2007, and (b) peak shaving simulation
under WHO daily guideline (50 pg/m’) in Seoul.
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Table 3. Estimated reduction in asthma hospitalization among children from reduction in PM,, to the WHO AQGs (50 pg/m® 24-hr

average) (unit : cases/year)
Lower-income group Control group Total
Number of children 234,651 1,403,517 1,638,168
Prevalence of asthma
hospitalization per 100,000 612 342 333
Number of avoided asthma hospitalization 42 101 131
(95% CI) (19-65) (41-162) (65-197)
Number of avoided asthma hospitalization per 18 7 8
100,000 (95% CI) (8-28) 3-12) 4-12)
skl e A7 FEAREEE PM o A CI=8-28), thxZME 74(95% Cl=3-12)°] 723}
A

1999] S AAE A8 A(risk coefficient)
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Fig. 3. Health benefits of asthma hospitalization from
reduction in PM,, to the WHO AQGs (50 pg/m® 24-hr
average).
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