ChatanatslXl. R18A F32(2003)
Korean J. Sanitation. Vol. 18, No. 3, pp89~100{2003)

AHA dfrjedst 4d Age] FAAHd FF AALH 4
(1998 ~2001)

=84 - O|ZE - LR - ©
agusm 84 2 Aol
QECEEEEIRE

A Time-Series Study of Ambient Air Pollution
in Relation to Daily Mortality in Incheon, 1998-2001

Yong-Sung Cho - Jong-Tae Lee” + Yoon-Shin Kim -
Youn-Joo Hyun - Jeong-Suk Moon

Institute of Environmental and Industrial Medicine, Hanyang University, Seoul, Korea
Department of Preventive Medicine, Ewha Womans University, Seoul, Korea

Abstract

This study is performed to examine the relationship between air pollution exposure and
mortality in Incheon 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(1 day before), Os(2 day before), PMio(1 day before), NO:(1
day before), SOx(1 day before). Increase of 32.21 pg/m’(interquartile range) in PMy was
associated with 1.9 % (95% CI = 0.8 % - 29 %) increase in the daily number of death. This
effect was greater in children(less than 15 aged) and elderly(more than 65 aged). We
concluded that Incheon had 2 - 4 9% increase in mortality in association with IQR in air
pollutants. Daily variations in air pollution within the range currently occurring in Incheon
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.

Key words : air pollution, daily death counts, time-series analysis, general additive model
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Variable No.  Mean o 1096 2% 509 7% 9% Max
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Death 2813
counts All aged 1461 (5.90) 11 21 24 28 32 36 82
0.56
0 15 aged 1461 0.89) 0 0 0 0 1 2 16
11.40 .
16 ~ 64 aged 1461 (3.63) 2 7 9 11 14 16 50
16.17
65+ aged 1461 (4.40) 4 11 13 16 19 22 33
Air 0.92
. . 0.62 0.79 1.1 1.51 .
pollutants CO (ppm) 1461 0.44) 0.25 0.51 0 5 355
31.65
Os (ppb) 1461 (1553) 322 1361 2116 2900 4005 5212 11688
53.74
PMyp (ug/m) 1461 (30.16) 1173 2431 3335 4642 6556 9293 24277
26.17 )
NO; (ppb) 1461 ©.65) 764 14697 1911 2501 3156 3889 7775
7.66
SO; (ppb) 1461 279) - 141 459 569 7.24 915 1114 3849
N 12.86
Weather | Temperature (C) 1461 (10.06) -1460 -090 400 1430 2200 2530 2090
o 68.47
Humidity (%) 1461 (1378) 3230 4930 5910 6910 7900 830 97.80

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),
Os(c), PMio(d), NOs(e), and SOx(f) using long-term time trends in Incheon, 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 Incheon, 1998-2001

Relative Risk (95% Confidence Interval)
Death a b c d e
CO O3 PMio NO; SO;
All aged 1.019 (lagl) 1.006 (lag2) 1.019 (lagl) 1.028 (lagl) 1.029 (lagl)
(1.007-1.030) (0.992-1.020) (1.008-1.029) (1.015-1.041) (1.016-1.043)
0 ~ 15 aged 1.044 (lagl) 1.022 (lag?) 1.046 (lag?) 1.}08’7 (lagl) 1.052 (lag2)
(0.962-1.133) (0.923-1.131) (0.968-1.130) (0.990-1.193) (0.958-1.155)
16 ~ 64 aged 1.012 (lag?) 1.013 (lag2) 1.016 (lag0) 1.017 (lagl) 1.035 (lagl)
(0.995-1.029) (0.993-1.035) (1.000-1.031) (0.993-1.036) (1.015-1.055)
65 aged 1.024 (lagl) 1.005 (lagl) 1.027 (lagl) _ 1.032 (lagl) 1.029 (lagl)
(1.010-1.039) (0.986-1.023) (1.014-1.041) (1.016-1.048) (1.011-1.047)
a. Effect of 0.48 ppm (IQR : Interquartile range) increase
b. Effect of 1889 ppb (IQR : Interquartile range) increase
c. Effect of 3221 gg/m' (IQR : Interquartile range) increase
d. Effect of 12.45 ppb (IQR : Interquartile range) increase
e. Effect of 3.46 ppb (IQR : Interquartile range) increase
lag O : the current day )
lag n : air pollutant concentration of n day ago
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