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Abstract

This study is performed to examine the relationship between air pollution exposure and
mortality in Daejeon 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(4 day before), Os(current day), PM;((4 day before), NO,(6 day
before), SO,(2 day before). Increase of 31.07 ug/m3(interquartile range) in PM;, was associated
with 2.0 % (95% CI=0.5 % - 3.5 %) 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 Daejeon had
2 - 4 % increase in mortality in association with IQR in air pollutants. Daily variations in air
pollution within the range currently occurring in Daejeon 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 except PM10, is harmful to sensitive subjects,
such as children or elderly.
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Table 1. Summary statistics for daily deaths, pollutants, weather in Dagjeon, 1998-2001

No.a M
Variable © N Mine  10%  25%  50% 7% 9%  Maxd
of days  (S.D.b)
Death All aged 1461 15.23 5 10 12 15 18 21 33
counts (3.98)
0 ~ 15 aged 1461 0.34 0 0 0 0 1 1 3
0.61)
16 ~ 64 aged 1461 590 0 3 4 6 7 9 14
(2.39)
65+ aged 1461 8.99 1 5 7 9 11 13 22
@3.11)
Air CO (ppm) 1461 1.50 0.30 0.70 0.90 1.30 1.90 2.57 6.20
pollutants 0.75)
O3 (ppb) 1461 37.54 300 17.00 25.33 3433 46.33 62.33 108.67
(17.89)
PM, (g/m3) 1461 5273 11.00 27.00 33775 4476 64.82 89.25 231.56
27.73)
NO, (ppb) 1461 22.62 500 10.10 13.89 2044 29.49 38.77 66.40
(11.33)
SO, (ppb) 1461 7.64 0.00 374 476 6.82 944 12.90 3335
(3.89)
Weather | Temperature (°C) 1461 13.09 -12.50 -0.60 420 14.50 2240 25.30 29.70
9.92)
Humidity (%) 1461 68.33 25.00 48.80 58.30 69.40 78.60 86.40 98.30
(14.16)

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), PM4o(d), NO»(e), and
SO,(f) using long-term time trends in Daejeon, 1998-2001.
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Fig. 2. Log relative risk of total death count (all aged) vs. the concentration of CO(a), Ox(b), PM4(c), NO(d), and SO,(e) using a
single-pollutant model adjusted for long-term time trends and weather information in Daejeon, 1998-2001. The dashed
lines give 95% confidence limits, and the vertical lines along the x-axis indicate the number of observations.
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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 Daejeon, 1998-2001

S Relative Risk (95% Confidence Interval)
ical
Co? 0, PM, ¢ NO,¢ SO,°
Allascd 1.016(lagd) 1.009 (lag0) 1020 (lagd) 1027 (lagb) 1022 (lag2)
age (0.996-1.036) (0.990-1.028) (1.005-1.035)* (1.008-1.048)* (1.004-1.042)*
0 15 ascd 1095 (lagb) 1.000 (lag1) 1027 (lag3) 0985 (lagb) 1054 (lagl)
T g (0.953-1259) (0.887-1.128) (0.921-1.145) (0.850-1.141) (0.932-1.193)
16 ~ 64 aged 1.040 (lag3) 1.022 (lag0) 1.034 (lag3) 1.037 (lagb) 1.035 (lag3)
T A (1.009-1.073)* (0.992-1052) (1.010-1.059)* (1.006-1.070)* (1.005-1.065)*
654 acd 1026 (lag0) 1014 (lagd) 1025 (lagd) 1031 (lag0) 1040 (lagd)
+age (1.000-1.052)* (0.993-1.036) (1.005-1.045)* (1.007-1.056)* (1.015-1.066)*

a. Effect of 1.00 ppm (IQR : Interquartile range) increase
b. Effect of 21.00 ppb (IQR : Interquartile range) increase
c. Effect of 31.07 yg/m3(IQR : Interquartile range) increase
d. Effect of 15.60 ppb (IQR : Interquartile range) increase
e. Effect of 4.68 ppb (IQR : Interquartile range) increase
lag O : the current day
lag n : air pollutant concentration of n day ago
*, p-value (005 .
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