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Abstract

This study was performed to examine the relationship between air pollution exposure and mortality in Seoul for
the years of 1998 ~2001. Daily counts of death were analyzed by general additive Poisson model, with adjustment
for effects of seasonal trend, air temperature, humidity, and day of the week as confounders in a nonparametric
approach. Daily death counts were associated with CO (current day), O; (current day), PM,, (current day), NO, (1
day before), SO, (1 day before). Increase of 41.71 pg/m’ (interquartile range) in PM,, was associated with 1.3%
(95% CI =0.7~1.9%) increase in the daily number of death. O; concentrations resulted in an increased risk of
1.3% for 23.86 ppb in all-aged mortality [RR =1.013 (1.004-1.023)]. This effect was greater in children (less than
15 aged) and elderly (more than 65 aged). After ozone level exceeds 25 ppb, the dose-response relationship
between mortality and ozone was almost linear. We concluded that Seoul had 1~ 5% increase in mortality in
association with IQR (interquartile range) in air pollutants. Daily variations in air pollution within the range
currently occurring in Seoul might have an adverse effect on daily mortality. These findings also support the
hypothesis that air pollution, at levels below the current ambient air quality standards of Korea, is harmful to
sensitive subjects, such as children or elderly.
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Table 1. Summary statistics for daily deaths, pollutants, weather in Seoul, 1998 ~2001.

. No.* Mean e d
Variable otms B MinS o 10%  25%  S0% 5% 90%  Max
103.10
All aged 1461 e 6 87 95 102 111 119 157
0~ 15 aged 1461 (i'g(z)) 0 0 1 2 3 4 16
Death counts 1'21
16~64 aged 1461 0 0 0 0 1 2 3 8
65+ aged 1461 5(3'%) 33 47 2 59 6 71 101
CO (ppm) 1461 ((1): ég) 040 060 075 100 144 196 406
0, (ppb) 1461 (?g:gg) 325 1190 1937 2978 4323 5970 11521
Air pollutants  PM, (ug/m’) 1461 68.14 1636 2070 4213 6154 8384 11118 374.20
(37.82)
NO, (ppb) 1461 (ﬁg‘g) 1048 1966 2493 3255 4081 4790 87312
SO, (ppb) 1461 (gjgg) 213 346 437 590 818 1033 2052
Temperatre °C) 1461 (}8%) ~1550 —150 400 1480 22.60 2590  30.00
Weather ’
Humidity (%) 1461 (?g'gg) 2610 4580 5430 6410 7290 8140 96.00

a. Number of day; b. Standard deviation; ¢. Minimum; d. Maximum
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Fig. 1. Daily number of total death count for all aged (a) and daily average concentration of CO (b), O; (c), PM,, (d), NO,

(e), and SO, (f) using long-term time trends in Seoul, 1998 ~2001.
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Table 2. Poisson regression analysis of daily mortality and each ambient air pollutant with selected best lag time in

one pollutant model in Seoul, 1998 ~2001.

Relative risk (95% Confidence interval)

Death
co® oy PM, NO,! SO,

All aged 1.028 (lag0) 1.013 (lag0) 1.013 (lag0) 1.029 (lagl) . 1.033 (lagl)
g (1.020~ 1.036) (1.004~1.023) (1.007~1.019) (1.021~1.037) (1.024~1.042)

0~ 15 aged 1.044 (lag0) 1.029 (lag1) 1.045 (lag5) 1.004 (lag0) 1.036 (lag6)
€ (0.989~1.103) (0.971~1.090) (1.000~1.092) (0.947 ~ 1.064) (0.968~1.107)

16~ 64 azed 1.021 (lag0) 1.012 (lag0) 1.008 (lag0) 1.023 (lag1) 1.025 (lag1)
& (1.009~1.032) (0.999~1.026) (0.999~1.017) (1.011~1.035) (1.012~1.039)

65-+ aged 1.033 (lag0) 1.013 (lag0) 1.015 (lagl) 1.032 (lag1) 1.037 (lag1)
& (1.023~1.044) (1.002~1.026) (1.007~1.022) (1.022~1.043) (1.025~1.049)

a. Effect of 0.69 ppm (IQR : Interquartile range) increase; b. Effect of 23.86 ppb (IQR : Interquartile range) increase
c. Effect of 41.71 ug/m® (IQR : Interquartile range) increase; d. Effect of 15.88 ppb (IQR : Interquartile range) increase
e. Effect of 3.81 ppb (IQR : Interquartile range) increase; lag O : the current day; lag n : air pollutant concentration of n day ago
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