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Associations between Air Pollution and Asthma-related Hospital Admissions
in Children in Seoul, Korea: A Case-crossover Study
Jong-Tae Lee
Department of Preventive Medicine, College of Medicine, Ewha Womans University

Obijectives : | used a case-crossover design to investigate the  for sulfur dioxide (IQR=4.4ppb); 1.03 (95% ClI, 0.99-1.08) for
association between air pollution, and hospital admissions for  ozone (IQR=21.7ppb); and 1.03 (95% CI, 0.99-1.08) for carbon
asthmatic children under the age of 15 years in Seoul, Korea monoxide (IQR=1.0ppm).

Methods : | estimated the changes in the levels of Conclusions : This empirical analysis indicates the bidirectional
hospitalization risk from theinterquartile (IQR) increase in each  control sampling methods, by design, would successfully control
pollutant concentrations, using conditional logistic regression  the confounding factors due to the long-term time trends of air
analyses, with controls for weather information. pollution. These findings also support the hypothesis that air

Results : Using bidirectional control sampling, the results froma  pollution,at levels below the current ambient air quality standards
conditional logistic regression model, with controls for weather  of Korea,is harmful to sensitive subjects, such as asthmatic
conditions, showed the estimated relative risk of hospitalization for  children.
asthma among children to be 1.04 (95% confidence interval (Cl), 2003: a7,
1.01-1.08) for particulate matter with an aerodynamic diameter Korean J Prev Med 36(1):47-53
less than or equal to 10m (IQR=40.4ug/m3); 1.05 (95% CI, 1.00-  Key Words: Air poliution, Case-crossover studies, Epidemiologic
1.09) for nitrogen dioxide (IQR=14.6ppb); 1.02 (35% ClI, 0.97-1.06) methods, Asthma, Child
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Figure 1. Schematic representation of control sampling approaches. These
models are analogous to case-control studies in which a variable
number of controls are matched to each case. (M-to-one matched,
where M=2, 4, 6, 8)
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Figure 2. Estimated coefficients for SOz with varying lag times from regression
analyses of hospital admissions for asthma. SOz levels with different lag
times entered singly into the baseline model, which included and
intercept, indicator variables for day of week, and smooth spline
functions of date, temperature, and humidity. Reported coefficients are
for 1 part per billion increases of SO2.

Table 1. Percentiles, means, standard deviations, and interquartile range of
environmental variables in Seoul, Korea, 1997-1999

%

Variable 5 35 0 7 95 Mean SD IQR
PMio(ug/m’) 229 405 59.1 809 1221 640 31.8 404
SOxAppb) 37 5.1 70 9.5 143 77 33 44
NO2(ppb) 160 237 30.7 383 436 315 10.3 14.6
O3(ppb) 129 232 316 449 744 36.0 186 21.7
CO(ppm) 09 12 16 2.2 3.1 18 0.7 10
Temperature(C)  -3.3 48 139 217 263 129 938 -
Humidity(%) 420 555 64.7 734 84.5 642 127 -
Hospital
admissions for 4 7 I 17 783 479 -

asthma(ICD- 10,
J45-1LA6)

Table 2. Pearson correlation coefficients for daily mean concentrations of envi-
ronmental variables (N=822 days)

Variable PMio SOz NO:z O3 CO  Temperature Humidity
PMio 1.00 059 0.74 0.11 0.60 -0.07 0.02
SO 1.00 0.72 030 0.381 0.50 025
NO2 1.00 007 0.79 0.17 0.00
O; 1.00 0.39 0.61 0.00
CO 1.00 047 0.12
Temperature 1.00 044
Humidity [.00
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Figure 3. Distribution of daily mean PM1o(ug/m?), daily mean SO2(ppb), daily
mean NO2(ppb), daily 8hr mean Os(ppb), daily 8hr mean CO(100pp)
concentration in Seoul, Korea, 1997.10-1999.12.
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Figure 4. The estimated relative risk of asthma-related hospitalization for different
control samplings. The relative risks are for 40.4 ug/m? increase in

PMi1o. The vertical lines indicate 95% confidence intervals.
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Figuré 5. Monthly averaged PMio levels during the study period and the
smoothed curve (Loess) showing the long-term time trends of PMo.
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Table 3. The RR and ClI of asthma-related hospital admissions by an interquartile
increase in daily concentration of five pollutants, using conditional logistic
regression models controlling for weather conditions in Seoul, Korea

Pollutant

Time-series study*

RR(95% CI)
Case-crossover study
Control days sampled
16! 1:81

PMi0(40 4ug/m®) 1.07(1.04-1.11) 1.03(0.99-1.07) 1.04(1.01-1.08)

NO2(14.6ppb) 1.15(1.10-1.20) 1.02(0.98-1.07) 1.05(1.00-1.09)

SO2(4 4ppb) 1.11(1.06-1.17) 1.00(0.95-1.04) 1.02(0.97-1.06)

03(21.7ppb) 1.12(1.07-1.16) 1.04(0.99-1.09) 1.03(0.99-1.08)

CO(1 Oppm) 1.16(1.10-1.22) 1.01(0.96-1.06) 1.03(0.99-1.08)
*Lee,eral [5].

t Six controls were matched : three were selected from the three preceding weeks and the remainder from the

three following weeks.

* 8 controls were mathced : four were selected from the four preceding weeks and the remainder from the four

following weeks.
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