11

11
45 (40400 /)

et a., 1996)
(Katsouyanni and Touloumi, 1997)

( 1997)

1960 1970

2000)

( 2000)

1998) 1960

( Schwartz



Table 1.1 Air quantity demand for human action*

/ / / /
7.4 10,600 26.0 12
28.0 40,400 985 45
43.0 62,000 152.0 69
* =685 kg =151 Ib
1995

1.2
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(1) (Meuse Vdley)
1930 12 1
Meuse Valley (
)
12 4 5 60
SO,
9~38ppm
2 (Donora)
Monogahela 1948 10
26 10
31 20 14000 43%
10%
58-82 65
SO, (0.5~2ppm)
3
1952 12 5 1952 12
4
4.46mg/nt 1.34mg/n? (4000 g/nT)
4000 1952 1962

12 SO,



(4)

1966
12 23 500
23 SO, 24
0.51ppm 24 0.47ppm 25 0.41ppm 1.02ppm
168
( 1997)

@

@) (

3 (

(4)

Kita et al(2000)
Radojevic and Hassan(1999)
( )
1997
22
(TSP) (SC2)
(CO) (Os) (NG

1

2.

3.



Eesponse (air pollution damage to public)

No-threshold dose tesponse curve

Threshold dose-response curve

Diosze (concentration of air
pollution to which the public iz
exposed)

Fig. 2.1 Threshold and no-threshold dose-response curve (Nevers, 1995)

Fig. 2.1

Table2.1

2.  (O3)

(TSP)
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a1 2 )
( 6-8 )
3. (NO,) (
( )
4. (SOz)
( )
( 1998)
( )

5. (CO)

28

Table 2.1 Main emisson sources for ar pollution




2.3

Table 2.2 Type of data generated and typical statistical modeling methods used for the

different basic sudy designs (Pope, 1998)

Acute Exposure

Chronic Exposure

Health _ . Cohort- or Sample-
. Population-Dased  Cohort-Based  Population-Dased
Endpoints Based
Mortdity Data: daly counts Data: mortdity Data: survivd
Method: daly rates treated as Method: survivd
time-series Poisson continuous andyssinduding
regression; for large Method: proportiona hazards
counts, Gaussion Cross-sectiond regresson
regressonis often Gausson
used regresson
Hospitdizations, Data: daly counts
hedthcarevists Method: daly
time-series Poisson
regression; for large
counts, Gaussion
regressonis often
used
Lung function Data: continuous Data: continuous
Methods: Method:
Gausson Cross-sectiond
regression Gaussion regresson
Symptoms, Data: binary Data: binary
disease ethods: Method:
time-series Cross-sectiond
logigtic Gaussion regresson

regression




Acute Exposure Chronic Exposure
Stugdies Studies

ulation-based Cnh?h\a:‘nﬂ Population-based CL‘W:]

L]
=
=

=
>

Mortality
Hospitalization
Symptoms/Disease
Lung fomction
Mortality
Hospitslization
Muortality
plome/Drisease
Lung fanction

Eym

Fig. 2.2 Basic study designs of currently published studies of health effects of air pollution.
(Pope, 1998)

(Pope, 1998)(Fig.2)

( 1-5 )
( )
(continuous) (binary)
(count) (survival)
Gaussion  logistic Poisson (proportional hazard)
( )

European Commission, DGX 1, Environment 1991-1994 Programme
APHEA (Air Pollution on Health: a European Approach)

Bart Ostro (1995) San Bernardino  Riverside 1980-1986
PM2 5



( PM.5=32.5i g/n?, RR=1.03, 95%Cl=1.00-1.05)
(RR=1.00, 95%CI=0.99-1.02)

Pantazopoulou et al (1994) 1988 ( ) (8
) ( )
Leon et a (1996) 1987-1988  1991-1992 (black
smoke: BS)( ) ( ) ( ) (
) 0-3 (
1) (49 ) 014
(8 29ppb) 0-14 15-64 65

1.0483 (95%Cl=1.0246, 1.0726) 1.0294 (0.9930, 1.0672) 1.0751(1.0354, 1.1163)
1.0616(1.0243, 1.1003)

Hoek et al (1997) 1983-1991 (TSP)( ) Black
Smoke (BS)( ) (8 ) ( ) ( )
Generalized additive models (confounding
factors)
1.05 (1.01, 1.09) 1.06 (1.01, 1.11)
1.03 (1.00, 1.06) TSP
TSP 78

TSP 100i g/n?®

Burnett et a (1994) Ontario 1983-1988
91% 100% ( 1 ) (
)
5% 1%
Joel Schwartz (1994) (Meta Analysis)

Meta Analysis Schwartz

1.06
(95%Cl=1.05-1.07)



Schwartz 1.06
(95%CI=1.05-1.07)

Schwartz GAM
TSP
Goldberg et al (2001) 1984-1993 Montreal
PM,s PMyg TSP (coefficient of haze, COH)
140,939
TSP (lag O day) 28.57i g/nT (interquartile range, 1Q) MPC (mean

percentage change) 1.86% (95%CI=0.00-3.76%) COH (1Q=18.5C0OH/327.8m)
MPC  1.44% (95%CI=0.75-2.14%)
(1Q=3.51i g/nT) (MPC=1.86% (95%=0.40-3.35%))
(lag0-lag2) (65 )

(2001) 1998 50

65

Lee et al (2000) Lee
50ppb 1-12%
100p g/nt 0.5-4%

( )
(RR=1.03, 95% Cl=1.01-1.05)

(1998) (Geographic Information System, GIS)

10
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31

311

(

(N=1461)
(PM 10)

(NO)

(maximum daily 1-hr)
(maximum daily 8 hr)

3.12

3.1.3

1

) Fig. 31

1997-2000

Research Institutes)

Revision 1CD-9)

(0-14

)

(15-64

PM1o

)

( )
) 15 1997-2000
(O3) 10p m
(NO2) (SO O 1
(maximum daily 4-hr)
NO NO, SO,
)2 ) 3 (
Table 3.1
() (%)
(National Health
1997-2000
0.2%

(International Classification of Disease 9th
(Respiratory disease, ICD9 codes 460-519)

(65 )



120 121 122

Fig. 3.1 Thelocation of EPA monitoring station of Taiwan.

13



Table 3.1 The detail item of EPA monitoring Sation

SO, NO O3 NO; PMyg

121 30 233 25 6 243

121 31 454 25 3 4888 o7 N
121 20 2604 25 1 479 o7 N
121 31 13499 25 1 1672 oo T V
1 34 12 %5 3 7 o0 7 v
121 30 1748 25 3 49.79 o7 N N
120 39 2 24 9 A oo 0T N
120 36 3347 24 9 465 o7 N
120 19 811 22 4 O o T N
120 17 1152 22 40 4523 oo T V
120 18 4 2 38 53 o0 7 v
120 16 49 22 37 5879 o0 T N
120 18 178 22 36 2151 N N N
120 20 4 2 A 4 oo 0T N
120 18 12 2 36 37 o7 N N

14



3.2

APHEA (Short term effects of ar pollution on hedlth:

a European approach) 15
(population risks)
(Poissondistribution)
y
§ A
prob(y/A) = e " —;
.I‘ a (1)
y e 271828
y Y) A >0
(Schwartz et al, 1996)
E(Y) = &+ lel+ . + Bpo (2)
Y E(Y) Y - Xp
( ) B1Bop

15



(confounding factors)

(trend)
(systematic variation) 1980
AIDS
APHEA Protocol
Trigonometric filtering
Generdized Additive
Modes (GAM) (Hastie and Tibshirani, 1990) GAM
Trigonometric filtering GAM
Trigonometric filtering
Generdlized Additive Moddls Trigonometric filtering

(Schwartz et d., 1996; Katsouyanni et a., 1996; Petroeschevsky et a., 2001; Lee et al.,
2000) GAM Generalized Additive
Models

Generdized Additive Moddls

Generalized Additive Models (Hastie and Tibshirani, 1990)
(nonparametric regression)

(smoothing techniques)

Generaized Additive Mode's

X ()y x ( )
y X f3) (least square method) QAyi-f(x))?

16



(cubic spline smoother)

& (y, - f(x)7+1¢f (x)7d 3
f(X) Of (x)? f(x)
(wiggliness) f(x) of ?=0 f(x)
Of (x)? A A
aly - fx)* of'(x? A
f A (3)
Fig. 3.2 1997-2000 Fig.
3.2(a) Fig. 3.2(b) Generalized Additive Mod
A f A
X A
Fig.3.2 (b) 49.43 (Table 3.2)
f 48

cubic spmlirne smoot

> () (4
J
Xij ' J
3.3 fi Xik X
y-a,.f o f
(beckfitting)

(multiple regression for linear models)

Table 3.2 Smoothing modd andlysis for fit satistics of smoothing components

Component  Smoothing Parameter D.F. GCV
spling(DAY) 0.999959 49426363 284 . 813448
spling(T) 1.000000 1005270 137 . 673385

spline(RH) 1.000000 1000095 164. 651857

17
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Fig. 3.2 Effect of filtering process on time series for respiratory clinic visits: (a) Time series,
daly respiratory dinic vidts, al ages, Taichung; (b) Time series, daily respiratory clinic

vigts, dl ages, Taichung. The line represents a nonparametric smoothing of time, indicating

seasond pattern.
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Schwartz (1996)

(Ballester, 1997) Schwartz (1996) Cleveland, Ohio Cayahoga

County 65
U ( Vv )
Schwartz
Fig. 3.3 Fig.3.3(a) 1997-2000
( ) 1-3
( ) (
) Fig. 3.3 (b)
Fig. 3.3 (a)

Fig. 3.3(c)
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Fig. 3.3 Effect of filtering process on time series for respiratory clinic visits: (a) Time series,
daily respiratory clinic visits, all ages, Taichung; (b) A plot of predicted number of daily
respiratory clinic visits, al ages, Taichung. (c) The residuals of the final model without air
pollution plotted againgt day of study.
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4.1

014 ) (15-64 ) (65 )
Table 41 1997-2000 93,091
0-14 425% (39555 ) 1564  48.7% (45321 )
65 8.8% (8215 ) 48,701
0-14 46.9% (22,857 ) 1564  46.6% (22,698 ) 65
65% (3,146 ) 68,165
0-14 40.1% (27,325 ) 1564  515% (35119 ) 65

8.4% (5721 )
Teble 42 2000

Table 4.3 Table4.5

Table 4.1 The percentage of sampling counts of daily clinic visits by age group
District 0-14y 1564y >64 Totd
Taipei 39,555 45,321 8,215 93,091
425% 48.7% 8.8%
Taichung 22,857 22,698 3,146 48,701
46.9% 46.6% 6.5%
Kaohsung 27,325 35,119 5,721 68,165
40.1% 51.5% 8.4%

Table 4.2 Y ear-end population by three age group for study area of Taiwan, 2000
Digtrict 0-14y 15-64y >64y Total
Tape 519,673 1,870,882 255,919 2,646,474
Tachung 230,296 672,816 62,678 965,790
Kaohsung 299,793 1,084,070 106,697 1,490,560




Table 4.3 Mean dally dlinic vistsfor respiratory disesse, Taipeal, 1997-2000 (n=1461)

Outcome Cool season ? Warm season ° Whole study period

Mean SD. Min. Max Mean SD. Min. Max Mean SD. Min. Max
0-14y 304 108 2 65 255 84 6 56 271 95 2 65
1564y 372 155 1 8 280 110 4 66 310 134 1 85
>65y 63 38 0 23 53 31 0 17 56 34 0 23
Total 739 251 4 152 587 182 16 118 637 219 4 152

a Cool season: September-February (n=730)
b Warm season: March -August (n=731)

Table 4.4 Mean dally clinic vidts for respiratory disease, Taichung, 1997-2000 (n=1461)

Outcome Cool season ¢ Warm season ° Whole study period
Mean SD. Min. Max Mean SD. Min. Max Mean SD. Min. Max

0-14y 182 69 2 56 144 56 2 37 156 63 2 56
15-64y 186 77 1 58 141 57 1 3 155 68 1 58
>64y 24 18 0 10 20 16 0 9 22 17 0 10
Total 392 131 4 118 04 99 8 & 333 18 4 118

a Cool season: November-February (n=730)
b Warm season: March -October (n=731)

Table 4.5 Mean daily dinic visits for respiratory disease, Kaohsiung, 1997-2000 (n=1461)

Outcome Cool season # Warm season ° Whole study period
Mean SD Min. Max. Mean SD Min. Max. Mean SD Min. Max.
0-14y 215 77 1 67 173 57 5 4 187 67 1 67
15-64y 282 101 4 7 20 72 6 46 240 88 4 77
>64y 45 26 0 14 36 21 0 10 39 23 0 14
Total 542 164 7 134 430 110 14 84 467 141 7 134

a Cool season: November-February (n=730)
b Warm season: March -October (n=731)



4.2

Table 4.6

4.6

Table4.8

Table4.7

3

1997-2000
9
)

Table 4.8

2

)

Table

Table 4.6 Descriptive statistics for air pollution and meteorological variables, Taipei,

1997-2000.
Variables Warm season # Cool season ° Whole year period
Mean SD. Min. Max. ~ Mean SD. Min. Max Mean SD. Min. Max
0s-1h (ppb) 540 243 75 1510 384 179 87 1323 462 228 75 1510
0s-4h (ppb) 427 194 25 1273 302 159 28 1135 365 188 25 1273
05-8h (ppb) 361 152 29 1065 264 124 33 R4 313 147 29 1065
PMyo (i g/m°) 502 203 167 1518 467 222 144 1445 485 213 144 1518
NO (ppb) 324 111 43 1080 362 138 42 976 343 126 42 1080
NO-1h (ppb) 715 273 79 2068 828 405 127 2571 771 349 79 2571
NO (ppb) 327 82 96 772 311 73 114 654 319 78 96 772
NO,-1h(ppb) 509 155 131 1453 466 151 151 1343 487 154 131 1453
SO, (ppb) 51 20 07 135 41 21 05 147 46 21 05 147
SO,-1h(ppb) 105 51 15 390 81 48 07 342 93 51 07 390
Temperature( ) 253 42 135 327 209 47 69 300 231 50 69 327
Humidity (%) 775 89 468 975 767 111 00 995 771 101 00 995
a. Warm season (March- August)

b. Cool season (September- February)

24



Table 4.7 Descriptive statistics for air pollution and meteorological variables, Taichung,
1997-2000.

Pollutants Warm season @ Cool season ° Whole year period
Mean SD. Min. Max Mean SD. Min. Max Mean SD. Min. Max

Os-1h (ppb) 492 227 50 1360 538 235 97 1327 515 232 50 1360
Os-4h (ppb) 402 208 18 1188 460 214 27 1174 431 213 18 1188
05-8h (ppb) 351 182 25 1034 391 180 38 970 371 182 25 1034
PMyo(i g/m?) 500 327 149 2015 703 374 141 223 646 356 141 2223
NO (ppb) 123 84 08 647 152 154 00 99 137 125 00 969
NO-1h (ppb) 464 306 17 197 579 544 00 2930 521 444 00 2930
NO; (ppb) 246 86 78 633 278 96 68 654 262 92 68 654
NO,-1h  (ppb) 425 155 121 1092 475 198 78 1256 450 179 78 1256
SO; (ppb) 36 23 02 162 38 26 02 188 37 25 02 188
S0,-1h (pph) 100 100 06 769 97 111 03 1382 99 106 03 1382
Temperature( ) 255 40 142 312 209 47 98 300 232 49 98 312
Humidity (%) 766 59 475 9%60 754 80 449 985 760 70 449 985
a. Warm season (March- August)

b. Cool season (September- February)

Table 4.8 Descriptive statistics for air pollution ad meteorological variables, Kaohsiung,
1997-2000.

Variables Warm season @ Cool season ° Whole year period

Mean SD. Min. Max. ~ Mean SD. Min. Max Mean SD. Min. Max
0s-1h (ppb) 788 309 18 1917 566 317 96 1698 676 332 18 1917
O3-4h (pph) 629 280 11 1615 427 281 45 1398 527 298 11 1615
05-8h (ppb) 540 236 11 1434 382 231 51 1155 460 246 11 1434
PMyo (i g/m°) 1009 347 195 2191 620 361 190 2336 813 404 190 2336
NO (ppb) 172 104 16 604 123 72 10 450 147 93 10 604
NO-1h (ppb) 569 271 61 1509 424 206 56 1485 496 251 56 1509
NO (ppb) 348 90 117 632 235 94 73 523 291 108 73 632
NO,-1h (ppb) 607 170 185 1289 423 159 112 931 514 188 112 1289
SO, (pph) 109 38 21 238 90 44 10 247 99 42 10 247
SO,-1h (ppb) 275 104 71 793 257 111 23 843 266 108 23 843

Temperature( ) 266 28 164 310 230 42 90 206 248 40 90 310
Humidity (%) 804 66 615 994 770 62 448 952 787 66 448 994

a. Warm season (March- August)
b. Cool season (September- February)
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4.3

431
Table 4.9 6
0.58-0.89
0.57-0.92 0.56-0.92
PM1o 0.58-0.86
NO 0.150.82 0.34-0.78
NO
NO NO,
0.48-0.79  0.41-0.84 NO;
NO-,
SO, 0.37-0.80
0.37-0.72
Fig. 4.1 ( )
( ) (autoregression)
(Fig. 4.2
Fig.43 Fig.44
95%
4 8
(Fig. 4.3)
NO NO, SO, (Fig. 4.4)
NO»

SO2 NO
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Table 4.9 Selected Pearson correlation coefficients for air pollutants in analysis in
Taipel, 1997-2000.

O3 NO
1 1
0.84** 1 0.76** 1
0.62**  0.75** 1 0.51** 0.61** 1
0.59**  0.68**  0.74** 1 0.62** 0.70** 0.73** 1
0.58** 0.70** 0.71** 0.89** 1 0.61** 0.73** 0.68** 0.82** 1

0.12** 0.24** 0.18** 0.15** 0.15* 1

034 NO,

1 1
0.87** 1 062 1

0.61**  0.75** 1 0.48** 0.63** 1
% % k% ok3
0.57 0.68 0.73 1 0.57%* 0.65** 0.75** 1

054 068 070 0827 1 0544 069** 067** 079* 1
054+ 074%% 052* 055% 056+* 1

038 0O;
1 1
0.85** 1 0.62** 1
0.59**  0.73** 1 0.45** 0.64** 1
0.56**  0.66** 0.72** 1 0.42** 0.58** 0.70** 1
0.53** 0.66** 0.70** 0.92** 1 0.40** 0.54** 0.53** 0.72** 1

0.40** 0.61** 0.39** 040** 037** 1

PM 4 NO,
1 1
085+ 1 071%* 1
0.70** 0.62¢* 1 056** 0.66** 1
0.65** 057** 0.81** 1 067+ 0.67** 0.76** 1
058* 053** 073** 0.86** 1 0.62¢* 0.67+* 0.70** 084* 1
0.70** 0.78* 0.46** 0.40%* 041** 1 041** 066** 048* 048* 050** 1
NO 0,
1 1
078+ 1 078* 1
056 062 1 058 0.72¢* 1
0.64** 068* 069 1 055 0.70** 0.80** 1
064 0.70°* 0.63“* 0.74** 1 052 0.65** 065* 0.77** 1
0.41%** 050** 0.34** 043** 039** 1 046 058* 037** 038* 038** 1

** gatidicaly sgnificant, p<0.05
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Table 4.10 Coefficients of multi-pollutant regresson modd and 95% confidence intervals
(CI) for respiratory admission per unit increase in pollutant after controlling Oz and PM 1,

Tapa.
Adjusted for Adjusted for Adjusted for Adjusted for weather,
Weather onlyfor weather and O3 weather and PMqq O3 and PMyg
Coefficient Coefficient Coefficient Coefficient
(95%ClI) (95%ClI) (95% ClI) (95%ClI)
NO (ppb) 014y 0.0261 0.0246 0.0248 0.0208
(0.0021, 0.0502) (0.0006, 0.0487) (0.0008, 0.0488) (-0.0032, 0.0449)
1564y 0.0594 0.0597 0.0562 0.0542
(0.0305, 0.0883) (0.0309, 0.0886) (0.0273, 0.0851) (0.0253, 0.0831)
>64y 0.0882 0.0866 0.0838 0.0771
(0.0756, 0.1008) (0.0741, 0.0991) (0.0712, 0.0964) (0.0646, 0.0896)
All ages 0.0248 0.0255 0.0205 0.0181
(-0.0645, 0.1141) (-0.0638, 0.1148) (-0.0688, 0.1098) (-0.0714, 0.1074)
NO; (ppb) 014y 0.0935 0.1105 0.0724 0.0840
(-0.0479, 0.2349) (-0.0309, 0.2518) (-0.0690, 0.2139) (-0.0573, 0.2254)
1564y 0.3650 0.3608 0.3159 0.322
(0.1952, 0.5349) (0.1909, 0.5307) (0.1458, 0.4860) (0.1519, 0.4920)
>64y 0.4732 0.4909 0.4055 0.4252
(0.3995, 0.5469) (0.4172, 0.5646) (0.3317, 0.4793) (0.3514, 0.4990)
All ages 0.1947 0.1862 0.1279 0.1349
(-0.0681, 0.4575) (-0.0764, 0.4488) (-0.1351, 0.3909) (-0.1280, 0.3978)
SO, (ppb) 014y 0.0358 0.0399 0.0294 0.0310
(-0.0030, 0.0746) (0.0011, 0.0787) (-0.0094, 0.0683) (-0.0078, 0.0698)
1564y 0.1091 0.1081 0.0942 0.0951
(0.0625, 0.1558) (0.0615, 0.1547) (0.0475, 0.1409) (0.0484,0.1417)
>64y 0.1440 0.1483 0.1235 0.1262
(0.1238,0.1642) (0.1281, 0.1685) (-0.0046, 0.2516) (-0.0019, 0.2543)
All ages 0.0517 0.0496 0.0314 0.0324
(-0.2111, 0.3145) (-0.2132,0.3124) (-0.2314,0.2942) (-0.2304, 0.2952)

* margindly sgnificant, p<0.1

** gatigicdly sgnificant, p<0.05
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Table 4.11 Selected Pearson correlation coefficientsfor air pollutantsin andyssin

Taichung city, 1997-2000

O3

0.78** 1

03-4h

0.85** 1

03-8h

0.64** 1

PM10

0.87** 1

NO

1
0.67** 1

** statisti ®alOl5y

NO

0.77**

NO2

0.77**

NO2

0.77**

1
0.71**

significant,
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Table 4.12 Coefficients of multi-pollutant regresson modd and 95% confidence intervals
(Cl) for respiratory admission per unit increase in pollutant after controlling Os and PM 1,

Tachung.

NO (ppb) 014y

1564y

>64y

All ages

NO, (ppb) 0-14y

1564y

>64y

All ages

SO, (ppb)  0-14y

1564y

>64y

All ages

Adjusted for Adjusted for Adjusted for Adjusted for weather,
Weather onlyfor weather and O3 weather and PMqq O3 and PMyo
Coefficient Coefficient Coefficient Coefficient
(95%ClI) (95% ClI) (95% ClI) (95% Cl)
0.0145 0.0142 0.0038 0.0054
(-0.0045, 0.0335) (-0.0048, 0.0331) (-0.0152, 0.0228) (-0.0136, 0.0243)
0.0150 0.0150 0.0102 0.0092
(-0.0028, 0.0328) (-0.0028, 0.0327) (-0.0076, 0.0280) (-0.0086, 0.0270)
0.0278 0.0273 0.0126 0.0148
(0.0209, 0.0347) (0.0204, 0.0342) (0.0057, 0.0195) (0.0079, 0.0217)
0.0004 -0.0004 -0.0026 -0.0023
(-0.0272, 0.0280) (-0.0280, 0.0272) (-0.0302, 0.0250) (-0.0299, 0.0253)
0.0294 0.0202 0.0073 0.0074
(0.0038, 0.0550) (-0.0054, 0.0458) (-0.0183, 0.0329) (-0.0181, 0.0330)
0.0233 0.0215 0.0133 0.0132
(-0.0007 ,0.0473) (-0.0025, 0.0455) (-0.0107, 0.0373) (-0.0108, 0.0372)
0.0474 0.0344 0.0161 0.0162
(0.0382, 0.0566) (0.0252, 0.0436) (0.0069, 0.0253) (0.0070, 0.0254)
0.0025 0.0008 -0.0020 -0.0019
(-0.0347, 0.0397) (-0.0364, 0.0380) (-0.0392, 0.0352) (-0.0391, 0.0353)
0.1065 0.0678 0.0345 0.0316
(0.0116, 0.2015) (-0.0272,0.1628) (-0.0605, 0.1294) (-0.0633, 0.1266)
0.1144 0.1070 0.0817 0.0834
(0.0255, 0.2034) (0.0181, 0.1960) (-0.0073, 0.1707) (-0.0056, 0.1724)
0.2077 0.1529 0.1053 0.1013
(0.1736, 0.2418) (0.1188, 0.1870) (0.0712, 0.1394) (0.0672, 0.1354)
0.0136 0.0070 -0.0001 -0.0007
(-0.1241, 0.1513) (-0.1307, 0.1447) (-0.1378, 0.1376) (-0.1384, 0.1370)

* margindly sgnificant, p<0.1

** gatigicdly dgnificant, p<0.05
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Table4.13 7
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Fig. 4.20 WeeKkly dinic visits for respiratory disease, Kaohsung, 1997-2000
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Table 4.13 Sdected Pearson corrdlation coefficients for air pollutantsin analyssin
Kaohgung city, 1997-2000

Os NO
1 1

078 1 o6 1
090** 077** 1 052" 076" 1

0.48** 0.76** 0.77* 1

0.37** 0.52** 0.77** 0.57** 1

0.34** 0.41** 0.59** 0.47** 0.53** 1
0.36** 0.52** 0.69** 0.53** 0.61** 0.67** 1

0.89** 0.80** 0.93** 1
0.86** 0.75** 091** 091** 1

054 NO.
1
0 gi** L 0.89** 1
: 0.85** 0.95** 1
093** 0.93** 1 0.85** 0.94** 0.93** l
0.93** 0.96** 0.97** 1 0.83** 0.92** 0.96** 0.92** 1
0.89** 0.91** 0.94** 0095** 1 0.79** 0.84** 0.90** 0.85** 0.91** 1
0.76** 0.84** 0.92* 0.85** 0.91** 0.88** 1
NO,
0,8
1
1 074 1
0.91** 1

0.70** 0.83** 1

0.71** 0.85** 0.82** 1

0.67** 0.78** 0.90** 0.79** 1

0.61** 0.64** 0.75** 0.64** 0.82** 1
0.62** 0.70** 0.87** 0.74** 0.90** 0.79** 1

0.94**  0.92** 1
0.94** 0.93** 0.97** 1
0.91** 0.89** 0.94** 095** 1

PM 4 0O,
1 1
0.91** 1 0.31** 1
0.79** 0.86** 1 0.11** 0.46** 1
0.89** 0.93** 0.87** 1 0.25** 0.51** 0.50** 1
0.89** 0.93** 0.81** 0.91** 1 0.29** 0.40** 0.60** 0.50** 1
0.88** 0.92** 0.82** 0.91** 0.94** 1 0.21** 0.23** 0.30** 0.38** 0.44** 1
0.88** 0.93** 0.84** 0.92** 0.93** 0.93** 1 0.11** 0.31** 0.69** 0.43** 0.61** 0.34** 1
NO SO,
1 1
0.69** 1 0.45** 1
0.62** 0.87** 1 0.31** 0.74** 1
0.61** 0.83** 0.80** 1 0.42%* 0.71** 0.73** 1
0.46** 0.61** 0.76** 0.61** 1 0.54** 0.56** 0.67** 0.68** 1
0.42** 0.51** 0.74** 0.55** 0.59** 1 0.43** 0.40** 0.49** 0.61** 0.62** 1
0.45** 0.65** 0.83** 0.61** 0.68** 0.73** 1 0.27** 0.55** 0.73** 0.64** 0.64** 0.48** 1
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Fig. 4.26 Associations between daily respiratory clinic visits and selected measures of

ar pollution evaluated at 1ag0 to lag3 days, by age group, Kaohsiung.
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Table 4.14 Coefficients of multi-pollutant regresson model and 95% confidence
intervals (Cl) for respiratory admission per unit increase in pollutant after controlling
O3 and PMo, Kaohg ung.

Adjusted for Adjusted for Adjusted for Adjusted for weather,
Wesather onlyfor weather and O3 weather and PMyq Oz and PMyg
Coefficient Coefficient Coefficient Coefficient
(95% Cl) (95% Cl) (95% Cl) (95% Cl)
NO (ppb) 0-14y 0.0009 0.0009 -0.0027 -0.0068
(-0.0244, 0.0262) (-0.0244, 0.0263) (-0.0280, 0.0226) (-0.0322, 0.0185)
1564y 0.0375 0.0436 0.0268 0.0292
(0.0081, 0.0670) (0.0142, 0.0731) (-0.0026, 0.0562) (-0.0002, 0.0586)
>64y 0.0440 0.0497 0.0297 0.0269
(0.0321, 0.0559) (0.0378, 0.0616) (0.0178, 0.0416) (0.0150, 0.0389)
All ages 0.0059 0.0090 0.0034 0.0079
(-0.0374, 0.0492) (-0.0343, 0.0523) (-0.0399, 0.0467) (-0.0354, 0.0512)
NO, (ppb) 0-14y 0.0152 0.0151 0.0071 0.0067
(-0.0066, 0.0370) (-0.0066, 0.0369) (-0.0147, 0.0289) (-0.0151, 0.0284)
1564y 0.0369 0.0286 0.0127 0.0129
(0.0116, 0.0622) (0.0033, 0.0540) (-0.0126, 0.0380) (-0.0124, 0.0383)
>64y 0.0564 0.0487 0.0242 0.0239
(0.0461, 0.0667) (0.0384, 0.0590) (0.0139, 0.0345) (0.0136, 0.0342)
All ages 0.0108 0.0067 0.0051 0.0055
(-0.0263, 0.0479) (-0.0304, 0.0438) (-0.0320, 0.0422) (-0.0316, 0.0426)
SO, (ppb) 0-14y 0.0413 0.0413 0.0310 0.0284
(-0.0141, 0.0967) (-0.0141, 0.0967) (-0.0245, 0.0864) (-0.0271, 0.0838)
1564y 0.0704 0.0650 0.0396 0.0411
(0.0059, 0.1350) (0.0005, 0.1295) (-0.0249, 0.1041) (-0.0234, 0.1055)
>64y 0.0985 0.0934 0.0574 0.0556
(0.0724, 0.1246) (0.0673, 0.1195) (0.0313, 0.0835) (0.0295, 0.0817)
All ages 0.0237 0.0210 0.0164 0.0193

(-0.0710, 0.1184)

(-00737, 0.1157)

(-00783, 0.1111)

(-0.0754, 0.1140)

* margindly sgnificant, p<0.1
** gatidicdly dgnificant, p<0.05
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