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Acute Effects of Air Pollution on Mortality in Bangkok
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Abstract

Several studies, mostly conducted in the United States and Western Europe, report an association between short-
term exposures to particulate matter, usually measured as PM (particulate matter less than 10 microns in aerodynamic
diameter), and mortality. Evidence of high concentrations of PM, in large metropolitan areas outside of the United States,
such as Bangkok, underscores the need to determine whether these same associations occur in developing countries. Our
analysis involved the examination of the relationship between daily mortality and PM  and other pollutants for 1996
through 2001. In addition to counts of daily total mortality (excluding accidents and homicides), the data were compiled
to assess both mortality by age group and gender. A multivariate Poisson regression model was used to explain daily
mortality while controlling for several covariates including temperature, dew point , day of the week, season, and time

trend. The analysis indicated a statistically significant association between PM, and total mortality. The results suggest a
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10 microgram per cubic meter change in daily PM, is associated with a 0.4% increase in total mortality (95% confidence

interval 0.2% to 0.6%). Effects were found for both males and females and for the subgroups of those ages 19 to 50 and

50 and above. In addition, effects for nitrogen dioxide and ozone, but not sulfur dioxide were found.

Keyword : acute effect, air pollution, PM,, mortality
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M3 2 MIN3ZNWVDIToYANANYEINAIAZQATENINGINTUNNUMIUAT A, 1996-2001
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9aHaNING 1ndy 5 10 25 50 75 90 95 100
PM,, (Lg/m’) 62.5 28.4 31.9 39.6 52.3 75.8 109.8 130.6 283.9
SO, (ppb) 10.3 22 3.0 51 822 13.3 20.5 26.1 51.3
1-hr max NO, (ppb) 34.15 1.7 10.0 20.0 30.0 46.4 64.0 74.0 152.0
1-hr max NO, (ppb) 84.7 24.0 31.0 47.0 72.0 109.0 154.0 189.0 382.0
1-hr max NO (ppb) 54 6.0 11.0 23.0 44.0 70.0 110.2 141.0 337.4
1-hr max ozone (ppb) 48.3 16.0 19.9 28.0 44.0 63.0 84.0 96.0 203.0
Temperature (C°) 29.0 25.8 26.8 28.1 29.1 30.0 30.9 314 33.1
Dew point (C°) 23.1 17.1 19.4 0D5 24.0 24.7 25.3 25.7 27.3
Relative humidity 72.3 57 61 67 73 78 83 86 95
HUNGYA: 1-hr max = 1-hour maximum
maaf 3 Josazmsmes i uiiiidudeSinumsituve wafive e | interquartile
PM,, So, 1 hr max NO, 1 hr max NO 1 hr max NO 1 hr max ozone
Lagday* o mamufiiin % msmefiia % mamefiin % mamofiiin % msmediia % mnsmefidi
(95% CI)’ (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Lag 0 1.4(0.6,2.1)  0.3(-0.2,0.9) 0.7 (0.0,1.4) 1.2 (0.5, 1.8) 1.1(05,1.7)  03(-05,1.2)
Lag 1 1.2(0.5,20)  0.1(-04,0.7) 1.2 (0.7, 1.8) 1.3 (0.6, 1.9) 1.0(0.5,1.6)  0.7(0.1,1.2)
Lag 2 1.4(0.7,2.1) -06(-12,-0.1)  09(03,1.4)  08(02,1.5  0.5(0.1,1.1) 1.2(0.7, 1.8)
Lag3 0.6(-0.1,1.3) -0.6(-1.2,-0.1)  02(-04,0.7)  0.4(-03,1.00) 03(-03,09)  0.1(-0.4,0.7)
Lag 4 -0.5(-12,0.1) -0.7(-1.2,-0.1)  0.1(-0.4,0.6) -0.9(-1.5,-0.2) -0.8(-1.4,-0.3)  0.0(-0.5,0.6)
Lag 5 -04(-1.1,03) -03(-0.8,03) -08(-1.3,-0.2) -1.6(-2.2,-0.9) -1.7(-22,-1.1) -0.3(-0.8,0.3)
2 day MA 1.6(0.8,24) 04(-02,1.0)  -0.9(03, 1.5) 1.6 (0.9, 2.4) 1.6(0.9,2.3)  0.5(-0.1, 1.1)
3 day MA 1.8(1.0,2.6) -0.1(-0.7,0.6) 1.1(051.7)  2.0(1.2,2.8) 1.8 (1.0,2.5) 1.1 (0.5, 1.1)
4 day MA 1.7(0.9,2.6) -0.4(-1.1,0.3) 1.0(04,1.6)  2.0(1.1,2.9) 1.8(1.0,26)  0.9(0.3,1.6)
5 day MA 13(0.5,2.1) -0.7(-1.4,0.0)  0.9(0.3,1.5) 1.5 (0.6, 2.4) 1.2(03,2.1)  08(0.1,1.4)

HUBLYA: | interquartile : PM, =36 m3, SO, = 8 ppb, 1 hr-max NO, =26.4 ppb, 1 hr-max NO_= 62 ppb , 1 hr-max
7 q 0 , =8 pp ) pp! 2 pp

NO =47 ppb, 1-hr max ozone = 35 ppb; i lag day = S Tudounds uay MA = moving average, " aannuieliv
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