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Short-term Effect of An' Pollutmn on Resplratory Dlsease m Seoul A Case—Crossover Study
YoungJa Lee Jong-Tae Lee“ Young«Su Jul’ Dong—Chun Shm" HyoungJune Im Soo»Hun Cho ‘
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Objecuves T 0 evaiuate the hypothe31s that air po#:ut;on could \,‘ after the case penods L

‘increase emergency room visits for respitatary d:seases and |f 0, 10 . Results : Only'ozone was: aSSociated w;zh the mCreaSed number of\ o
quantity the’ strength ‘of association betwsen those. - o emergency room-Visits for respxratory d&seases The relative risk: -

" Methods : We commied daily records of hospttai emergency foom - according to. a 30ppb increase of ozone concentration (24ht mean, -
visits for respiratory diseases in Seou, from chember 1.1995 10, lagged 1day) was 1.91(95% confidence inferval = 1. 78:2.05).

- October 31. 1996, by using medical utmzatton data of unscheduted © Conclusion : There was a stat\shcauy s&gmﬁcam Bssociation -
visits. I addition, alr quality and weather data tor the same period was. - between the ambient ozone and dany emergency room wsns for -
“collected. And a case- cmssover demgn was applied by adopting. resp:ratory dlseases : e s

s condmonal logistic regfessaon analysns 10 ‘determine the relationship - :

- between air pollutants and emergency robm visits for respiratory -~ s :

 diseases. In particular, the control periods were. chosen by a (Key Words. A»r poHuﬂon Ozone, Conditional Jogtstre regresszon oy
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Table 1. Distribution of emergency respiratory disease visits, 24hr means of air
pollutants, temperature and relative humidity x

) Standard Percentile ,
Variable Mean - - Maxt
deviation 25th 50th 75‘{h
Emergency visits 814 71.6 9 36 58 1()() 536
O3 (ppb) 15.6 72 37 95 14.8 208 41.1
SO (ppb) 13.9 73 3.7 81 120 180 369
NO: (ppb) 329 94 12.1 259 318 395 570
CO (ppb) 12,6 4.6 6.3 9.6 112 13.9 338
TSP (ug/n) 8604 385 203 383 82.6 1094 2652
PMio (ug/nv) 734 317 223 50.4 70.0 90.0 2369
Temperature (C) 12.7 6.7 -13.6 53 14.6 227 313
Relative humidity (%) 64.5 20.8 30.3 54.8 65 9 743 932

Vlln minimum * Max, : iaximum

Table 2. Pearson correlation coefficients for 24hr means of air pollutants

ﬂl M-—— [SEUNS
G729 Wﬁ}é‘ cAabseb ) o
o] & FRWAZS KTt (Tabel 2).
OZLA] LHO_]X]_ 4 15 } uqﬂok)\k@_
B 109~1293 39~59 Alolo) F
2 Z7)ee Feld) fﬂﬂtﬂ,gh} goly
AL 7|0 HEE T 052 119~24
Abojefl = wlv}rh 3R E AA el
Aalo] SU~79 Aol HAo 9
HAE Folte g wald
oLt} taEkae) A 0 )
= HHE 119~14 Aol Hux2

=

# o}%

J

Wolthr} o] % gH il 0o] 7}
§ e 72843 A94S ay
o, olabst A &, i vAH A=
flol A BEAY Foe AL o
]1: oLoJ—L}

Variable Os SO NOz CO TSP PMio  Temperature Humidity
O3 1 0.508% -0282*%  0.563*% -0.137  -0.168*  0489* -0.004
SOz 1 0.755%  0.850*  0.639F  0.681* -0.504% -0.236*
NO2 1 0742%  0776* 0773 0054 0009
CO i 0.727% 0742 -0315% 0010
TSP 1 0.972% 0006  0.149*
PMig 1 0057 0128
Temperature 1 0.583%
Humidity 1

B P-value < (;.()5 o ) S
S o7IeEEd T 2 A E B & PEEER o707 oAl
L, 7l£l”r—~ ‘IJL” B ¢ A Bl {9 Ade

r-r‘ ~O

Y 2407F ] 3x
F ?J oA 9] A
Ak A A7 198 AFE91 S o)

SAEES 2 A ol g

-

](mk factor)©| 9}
A

o

= - 0ne pollutant

i
s
<-* >

model ©]1} two pollutants modelo} 4] 7}
Aol taiel Az} Aol ol o
o] A3 gl Agr) vshied), E4
24412 Hat Aol thate] 19e) #jel 77k
£ FAE W 98 EE one pollutant
model®|A3= 1.008~1.910: vlelyto
B, Hhe A W] 9.9 E4(502, NOy, CO,
TSP, PMiojel A= 7} vzt x]e) o &}ol
o] gt 913142 GIAL} (Table 3).

Two pollutants modelof| A 3= 24A] 7+
BirAe A= 033 SOz, O3} NO2, O3
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Table 3. Relative risk at one pollutant mode! of O3, SOz, NO2, CO, TSP, PMio

_I_‘:)_.: B

with various lag times - bidirectional -

RR*(95% CI)
Pollutant i e
!ag 1 day lag 2 day lag 3 day
0" 24hr mean 1910(1.778-2053) 1327 (1237-1423) 1634 (1.522:1. m)
24br max® 1.008 (0.987-1.029) 0.922 (0.903-0.941)  0.922 (0.903-0.941)
8hr mean 1.387 (1.328-1.449) 0.985 (0.944-1.029) 1.082 (1.036-1.1303
SO 24hr mean 0777 ©728-0830) 0617 (057R-0639)  0.590 (0.554-0.629)
24hr max” 0.935 (0.924-0946)  0.931(0920-0.942)  0.909 (0.899-0.918)
8hr mean 0.822(0.775-0872)  0.781(0.737-0.828)  0.719(0.679-0.76)
NO2"  24hr mean 0.764 (0.733-0.796) ~ 0.706(0.678-0.736)  0.687 (0.661-0.715)
24hr max® 0.927(0.913-0940) 0905 (V.891-0918) VYO8 (V895-V.Y22)
8hr mean 0.779(0.752-0.808) 0.783 (0.756-0.811) 0.767 (0.741-0.793)
CO"  24hrmean 0.605 (0.550-0.667) 0.504 (0.459-0554)  0.536 (0.490-0.586)
24hr max® 0.957 (0.034-:0980) - 0934(0912-0957)  0.975 (0.952-0.947)
8hr mean 0.619 (0.555-0.690) 0.667 (0:601-0.740)  0.589 (0.534-0.649)
TSP*  24hr mean 0.944(0.934-0954) 0.937(0.927-0946)  0.952 (0.943-0.962)
24hr max” 0.994.(0.991-0.996)  0.985(0982-0.987) 0989 (0.986-0.9%1)
8hr mean 0.957 (0.948-0966) ~ 0.953(0.944-0961)  0.959(0.951-0.967)
PMuw” 24hrmean 0.944 (0.932-0.956) 0.943 (0.931-0.955)  0.962 (0.951-0.973)
24hr max® 0.995 £0.992-0.998) 0.993 (0.991-0.996)  0.992 (0:989-0.995;
8hr mean 0.963(0.953 0974) 0961 (09540974) 0971 (096! H0.080)

s, $O2, NOz, CO : RR for the increase of 30 ppb

YRR : Relative Risk ¥ Cl: Confidence lriterval

Table 4. Relative risk at two pollutants model of O3, SOz, NOz, CO, TSP, PMio

TSP, PMu : RR for the increase of 30 ug/m*

 max : Maximum

with various lag times using 24hr mean values - bidirectional -

Pollutant RR"(95% CI
(24hr mean) Iag 1 day lag 2 day lag 3 day
0; 1.879 (1.739- ’(Hl) 1 127 (1.045-1.214) 1.365 (1%w-147h
S0O2 0.961 (0.895-1.031) 0.640 (0.598-0.686) 0.653 (0.611-0.69%
O 1.737 (1.610-1.875) 1.117 (1.038-1.203) 1.327 (1.230-1.433;
NO2 0.846 (0.810-0.884) (.720 (0.690-0.752) 0.729 (0.698-0.76(H
O: 1.806 (1.669-1.954) 1.105 (1.024-1.193) 1.413 (1.307-1.527)
CO 0.830 (0.748-0.922) 0.530 (0.479-0.587) 0.639 (0.579-0.704)
(03] 1.844 (1.715-1.983) 1.260 (1.173-1.352) 1.550 (1.442-1.667)
TSP 0.953 (0.943-0.963) 0,941 (0.931-0.950) 0.963 (0.954-0.973}
O3 1.857 (1.727-1.997) 1.277 (1.190-1.371) 1.588 (1.477-1.707)
PMo 0.955 (0.943-0.968) 0.948 (0.936-0.960) 0.976 (0.965-0.988)
SO 1.504 (1.327-1.704) 0.990 (0.869-1.127) 0.955 (0.839-1.086)
NO2 0.613 (0.566-0.663) 0.710(0.654-0.771) 0.705 (0.650-0.766)
SO 1,147 (1.009-1.289) 0.750 (0.662-0.849) 0.570 (0.506-0.642}
CcO 0.515 (0.430-0.616) 0.720 (0.601-0.862) 1.061 (0.896-1.256}
SO2 1.010 (0.921-1.108) 0.681 (0.620-0.748) 0.537 (0.491-0.588)
TSP 0.943 (0.929-0.957) 1.979 (0.965-0.993) 1.020 (1.006-1.034;
SOz 0921 (0.839-1.010) 0.574(0.522-0.631) 0.450 (0.411-0.493)
PMio 0.954 (0.937-0.972) 1:019 (1.001-1.038) 1.072 (1.054-1.090)
NO2 0.765 (0.714-0.820) 0.736 (0.687-0.788) 0.644 (0.601-0.690;
CO 0.994(0.847-1.165) 0.890 (0.761-1.042) 1.195 (1.026-1.392)
NO2 0.800 (0.751-0.852) 0.699 (0.656-0.744) 0.594 (0.559-0.631)
TSP 0.985 (0.969-1.000) 1.003 (0.988-1.019) 1.048 (1.033-1.063)
NO2 0.747 (0.702-0.794) 0.624 (0.587-0.664) 0.536 (0.506-0.56%)
PMio 1.009 (0.:990-1.029) 1051 (1.032-1.071) 1.103 (1.084-1.122)
CO 0.804 (0.690-0.938} 0.568 (0.487-0.662) 0471 (0.404-0.548)
TSP 0.961 (0.945-0.977) 0.984 (0.967-1.000) 1.018 (1.001-1.034)
CO 0.664 (0.570-0.772) 0.409 (0.351-0.476) 0.325 (0.279-0:378)
PMio 0.984-(0.965-1.004) 1.036 (1.015-1.057) 1086 (1.064-1.108)

3, $02, NOz, CO : RR forthe increase of 30 ppb

YRR : Relative Risk €1 Confidence Inerval

=TSP, PM10 : RR for the increase of 30 ug/nr

# CO, O3 TSP 18|31
RZGA 25 el
2ouepgond, 1ele Ad7E FU4g
uﬂ 9_7* _r,l[.:;p‘r]].i: 1.1630”1\«] }x} k=4
Al E s 1879 (95% Cl=1.739-2.031)
2 Lehgitt (Table 4).

24417 Aol Aol A2 033t SO2, O3t
NO2, O3 CO, O3z} TSP 18] 31 O3
PMI0 RdjoliA 129 Ad7)17HE: F9
& A 1.007~1.0275 1}
gpbont fropsl Agliag TRA F

%7“":” }?}' J’ i HAM A, /<] i
71k 2902} 39ko) dlehAl e FolakAl &
okek il SO09k CO B8 M= CO
7b 2k Aedzlziel distol felstA visk
vhatteEinl 1.003~1.118). = NO=2&}

CO uc,jo!] is'_', rﬂc] 104/}14?_ 51
DR FE A e B R R B
1.060 (95% Cl=1.033-1.087)5 <8HA
Lhghe} (Table 53

§A17E Ayt Ao My st SOz, 033}
NO:z, O CO, Qs TSP 18] Ozt
PMio Bladel ] 1olel #1717 Fr.ﬂ
BASEE o 052 frelabl 999
ol o5 golxlol} (Table 6).
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Table 5. Relative risk at two pollutants model of Oz, SO2, NOz, CO, TSP, PMio
with various lag times using 24hr maximum values - bidirectional -

Pollutant RR"(95% CI) )
(24hr max®) lag 1 day lag 2 day lag 3 day
O 1.010 (0.989-1.031) 0.921 (0.902-0.941) 0.916 (0.897-0.935)
502 0.935 (0.924-0.946) 0.931 (0.920-0.942) 0.907 (0.898-0.917)
Os 1.027 (1.006-1.049) 0.941 (0.921-0.961) 0.934 (0.914-0.954)
NO2 0,924 (0.910-0.938) 0.911 (0.897-0.925) 0.912 (0.899-0.926)
0: 1007 (0.986-1.028) 0.9138 (0.898-0.937) 0,920 (0.901-0.940)
cO 0.957 (0.934-0.981) 0.928 (0.906-0.951) 0.970 (0.948-0,993)
O3 1.013 (0.992-1.034) 0.931 (0.911-0.951) 0.925 (0.905-0.945)
TSP 0,904 (0.991-0.996) (.986 (0. 983-N.988) (.989 (0.986-0.991)
On 1.010(0.989-1.031) 0.924 (0.905-0.944) 0.921 (0.902-0.941)
PMio 0.995 (0.992-0.997) 0.994 (0.991-0.997) 0.992 (01.989-0.995)
SO: 0.952 (0.939-0.965) 0.959 (0.946-0.973) 0.921 (0.909-0.933)
NO: 0.958 (0.942-0.975) 0.930 (0.914-0.947) 0.966 (0.949-0.983)
SO: (.931 (0.920-0.943) 0.930 (0.918-0.943) 0.885 (0.874-0.896)
Co 1,018 (0,991-1.046) 1.003 (0.976-1.031) 1.118 (1.088-1.148)
SO: 0.936 (0.924-0.947) 0.949 (V.937-0.961) 0.913 (0.902-0924)
TSP 0.999 (0.997-1.002) 0.989 (0.987-0.992) 0.997 (0.995-1.000)
SO 0.936 (0.925-0.948) 0.934 (0.922-0.945) 0.907 (0.897-0.918)
PMio 0.998 (0.995-1.001) 0.998 (0.995-1.000) 1.001 (0.998-1.004)
NO2 0.921 (0.906-0.937) 0.901 (0.886-0.917) 0.892 (0.877-0.907)
Cco 1.020 (0.993-1.048) 1.011 (0.985-1.039) 1.060 (1.033-1.087)
NO: 0.920 (0.903-0.936) 0.928 (0.911-0.946) 0.918 (0.902-0.935)
TSP 1.002 (0.999-1.006) 0.992 (0.989-0.995) 0.997 (0.994-1.000)
NO:2 0.928 (0.914-0.942) 0.906 (0.892-0.921) 0.910 (0.895-0.925)
PMio 0.999 (0.996-1.002) 0.999 (0.996-1.002) 0.999 (0.996-1.002)
CO 0.978 (0.952-1.005) 1.000 (0.973-1.027) 1.032 (1.006-1.059)
TSP 0.995 (0.992-0.998) 0.985 (0.982-0.988) 0.987 (0.984-0.990)
60) 0.965 (0.941-0.989) 0.944 (0.921-0.968) 0.994 (0.970-1.019)
PMio 0.996 (0.993-0.998) 0.995 (0.992-0.998) 0.992 M((l.989—0.995;)

03,802 NO2, CO : RR for the increase of 30 ppb

“RR : Relative Risk “ (1 : Confidence Interval ® max : maximum

2'TSP, PMo : RR for the increase of 30 wg/m?
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Table 6. Relative risk at two pollutants model of Os, SOz, NO2, CO, TSP, PMm
with various lag times using 8hr mean values - bidirectional -
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Pollutant RR*(85% C1*)
(8hr mean) lag 1 day lag 2 day lag 3 day
03 1.369 (1.310-1.430) 0.964 (0.923-1.006) 1.042 (0.998-1.089)
SOz 0.867 (0.817-0.920) 0.777(0.733-0.824) 0.724 (0.684-0.767)
O3 1.339 (1.281-1.400) 0.940 (0.900-0.982) 1.004 (0.960-1.050}
NO2 0.806(0.777-0.836) 0.777 (0.750-0.805) 0.767 (0.741-0.794)
0> . 1346 (1.286-1.408) 0.939 (0.898-0.981) 1.010 (0.965-1.037)
co 0.749 (0.670-0.838) 0.641 (0.575-0.714) 0.593 (0.535-0.656)..
O3 1.404 (1.344-1.467) 0.990 (0.948-1.033) LO71 (1.025-1.118)
TSP. 0.953 (0.945-0.962) 0.953 (0.944-0.961) 0.960 (0.951-0.968;
O3 1.396 (1.336-1.438) 0.988 (0.946-1.031) 1.073 (1.028-1.121)
PMuw 0.960 (0.950-0.971) 0.964 (0.954-0.974) 0.972(0.962-0.981)
SO2 1.531 (1.381-1.697) 1.363 (1.226-1.516) 1.158 (1.043-1.285)
NO: 0.628 (0.589-0.669) 0.669 (0.627-0.714) 0.712 (0.668-0.758)
SOz 1.048 (0.948-1.159) 0.830(0.749-0.920) 0.784 (0.709-0.867)
Cco 0.577 (0.479-0.694) 0.877 (0.731-1.053) 0.835 (0.701-0.993)
SOz 1.027 (0.939-1.122) 0.968 (0.886-1.058) 0.751 (0.690-0.817)
TSP 0.954 (0.941-0,968) 0.956 (0.943-0.970) 0.991 (0.978-1.004)
SOz 0.897 (0.819-0.982) 0.799 (0.730-0.875) 0.612 (0.561-0,668)
PMio 0.979 (0.962-0.996) 0.995 (0.978-1.011) 1.038 (1.022-1.054)
NO: 0.713 (0.670-0.757) 0.679 (0.640-0.721) 0.708 (0.668-0.751)
cO 1.395 (1.164-1.670) 1.674 (1.406-1.992) 1.319 (1.116-1.557)
NO: 0.755 (0.715-0.797) 0.787 (0.746-0.830) 0,727 (0.692-0.764)
TSP 1.011 (0.997-1:025) 0.998 (0.985-1.012) 1.018 (1.006-1.031)
NO: 0.683 (0.646-0.722) 0.698 (0.662-0.736) 0.645 (0.613-0.678)
PMio 1.054 (1.036-1.072) 1.047 (1.030-1.064) 1.070 (1.054-1.086)
CO 0.809 (0.680-0.963) 1.086 (0.917-1.287) 0.652 (0.554-0.76%)
TSP 0.971 (0.956-0.986) 0.947 (0.933-0.961) 0.989 (0.975-1.0(13)
cOo 0.604 (0.509-0.718) 0.725 (0.612-0.858) 0.425 (0.361-0.501)
PMio 1.003 (0.986-1.021) 0.989 (0.972-1.007) 1.043 (1.025-1.061)

o - , —— : Reo] olutbulAl GAlel ATE Bl
03, SO2, NOz, CO : RR for the increase of 30ppb. - TSP, PMuo: RR for the increase of 30 e/ - il
“RR:Relative Risk ~ #CI: Confidence Interval v o8y b 9t zhs A3k

i ;L;,ua};n LH 1001&;’-711 7} A7r oafg
[+

Table 7. Relative risk at one pollutants model of retrospective selection with
various lag times using 24hr mean values

RR?(95% CI) éf?:f l:
lag 1 day lag 2 day lag 3 day ‘ = ot
0:"  7Tdays before 2263 (2.036-2516)  1.121(1.0161.237)  1.805 (1.630-1.998) t=o] o
l4daysbefore  2.962 (2.683-3.271)  L692(1.542-1.856)  L84Z (1.6/4-2.02)
2ldaysbefore 2416 (2.187-2.668)  1.517(1384-1.663)  1.785(1.626-1.959) -
SO 7daysbefore 0719 (0.639-0.785)  0.608 (0.560-0.661)  0.574 (0.530-0.622) oone
lddays before 0,532 (0:488-0.579) 0485 (0444-0.529)  0.550 (0.507-6.597) AR el AlgA
2ldaysbefore  0.374(0342-0409) 0326 (0.300-0.355)  0.513 (0.474-0553) 5 q o} ARl o]t} A
NO2" 7days before 0.727 (0.688-0.768)  0.721 (0.684-0.760)  0.681 (0.647-0.717) 9] d e 1 £} o]
l4days before  0.692 (0.656-0730)  0.663 (0.628-0.699)  0.728 (0.691-0.766) . o A (1011}
2ldaysbefore  0.665 (0.631-0.701)  0.637(0.605-0.671)  0.750(0.713-0.788) ¥ T R I
" Ty Pt - 1zl L‘}-%]Q] 243@'}/\(3_5.
CO" 7daysbefore  0.552(0486-0626)  0.583 (0.517-0.658)  0.492 (0.439-0:552) 0 6%
14days before 0354 (0312-0401) 0369 (0326-0417) 0561 (0.501-0.629) 5} 10. 1%01] A 85.0%7+
20daysbefore 0310 (0.274-0.350) 0273 (0.242-0306)  0.525 (0.470-0.387) /} WOE ’F ﬁ ?' 270 e of
TSP 7days before 0951 (0939-0964) 0956 (0944-0.969)  0.975 (0.962-0987) o, 2 ol ipaa]t ojejal QMEe] T
l4daysbefore 0951 (0.938-0.964) 0923 (0.910-0935)  0.963 (0.951-0.976) !
ddaysbefore 0927 (0915-0939) 091509040927 0977 (0.966-0988) A& H4:3} oi wAf, bl 3 fALAE
PMuo» 7days before 0.943 (0.929-0.958) 0955 (0.940-0.970)  0.971 (0.956-0.986) ‘% ? AL A F (D E S
l4days before  0.958 (0.9420.975)  0.925(0.910-0.940)  0.977 (0.962-0.993) ERE. O} L}
2daysbefore 0917 (0:903.0932)  0912(0898.0.927)  0.999 (0.978-1.007)

“371»‘5. o}

"3, §O2, NO2, CO : RR for the increase of 30 ppb . 2 TSP, PMuw : RR for the increase of 30 uL/m

*RR : Relative Risk 1 : Confidence Interval



Table 8. Relative risk at one pollutants model of prospective selection with various
lag times using 24hr mean values

2829l 7] e.odo] B8] A 1

RR¥(95% CI)
Pollutant
lag 1 day lag 2 day lag 3 day
0 Tdays after 1343 (1.208-1.493) 1238 (1.119-1.369)  1.805 (1.630-1.998)
14days after 2063 (1.870-2.277)  1.536(1.395-1.690)  1.842(1.674-2.025)
21days after 1.567 (1.424-1.724) 1105 (1.008-1.210)  1.785 (1.626-1.959)
SOx"  days after 1144 (1.045-1.251)  0.718 (0.660-0.782)  0.574 (0.530-0.622)
14days after 1013 (0.929-1.104)  0.690(0.634-0.751)  0.550(0.507-0.597)
21days after 1.354 (1.238-1.482) 1196 (1.093-1.309)  0.513 (0.474-0.555)
NO2"  Tdays after 0.966(0.912-1.024)  0.721 (0.684-0.760)  0.681 (0.647-0.717)
lddaysafier  0.746 (0.708-0.787)  0.663(0.628-0.699)  0.728 (0.691-0.766)
21days after 0.850 (0.806-0.897)  0.637 (0.605-0.671)  0.750 (0.713-0.788)
CO"  Tdays after 1.050(0.921-1.196)  0.583(0.517-0.658)  0.492 (0.439-0.552)
Hdaysafter 0744 (0653-0848) 0360 (0.326-0417) 0561 (0.501-0679)
21days after 1.134(0.995-1.293)  0.273(0.242-0.306)  0.525 (0.470-0.587)
TSP>  7Tdays after 0.937 (0.924-0.950)  0.956 (0.944-0.969)  0.975(0.962-0.987)
l4daysafter ~ 0.933(0.920-0946)  0.923(0.910-0.935)  0.963(0.951-0.976)
21days after 0.963 (0.950-0977)  0.915(0.904-0.927)  0.977 (0.966-0.988)
PMio"  7days afier 0.941(0.926-0.956)  0.955 (0.940-0.970)  0.971(0.956-0.986)
14days after 0.929(0.914-0.946)  0.925(0.910-0.940)  0.977 (0.962-0.993)
21days after 0.982 (0.965-1.000) 0.912(0.898-0.927)  0.9992(0.978-1.007)

" 03,502, NO2, CO : RR for the increase of 30 pph
“RR : Relative Risk #(C1: Confidence Interval

Table 9. Relative risk at one pollutants model of retrospective selection with

various lag times using 24hr maximum values

TSP, PMuw : RR for the increase of 30 pg/m

Pollutant

!ag 1 &ay

RRY(95%Cl)

lag 2 day

|ag 3 day

(01 Tdays before 1.044 (1.014-1.076)

l4days before  1.113 (1.080-1.147)
21days before  1.059 (1.033-1.087)
SO2"  Tdays before 0.925 (0.912-0.939)
14days before  (1.868 (0.856-0.881)
21days before  0.829 (0.816-0.842)
NO:*  7days before 0.884 (0.867-0.901)
l4days before  0.842 (0.826-0.859)
21days before  0.876 (0.860-0.892)
CO"  days before 0.804 (0.778-0.830)
14days before  0.852 (0.825-0.880)
21days before  (.858 (0.831-0.885)
TSP 7days before 0.990 (0.987-0.993)
14days before 1001 (0.997-1.005)
21days before  0.989 (0.985-0.992)
PMio™  7days before 0.983 (0.980-0.986)
14days before  0.999 (0.996-1.003)
2ldays before  0.993 (0.990-0.997)

0.895 (0.871-0.921)
0.961 (0.932-0.991)
0.989 (0.965-1.015)

0.955 (0.941-0.970)
0.896 (0.882-0.910)
0.861 (0.849-0.874)

0.901 (0.883-0.919)
0.845 (0.827-0.862)
0.848 (0.832-0.864)

0.848 (0.822-0.875)
0.864 (0.837-0.892)
0.836 (0.812-0.861)

0.986 (0.983-0.989)
0.981 (0.978-0.984)
0.983 (0.980-0.986)

0.985 (0.982-0.988)

0.997 (0.993-1.000)
0.991 (0.988-0.995)

0.990 (0.962-1.019)
1.021 (0.989-1.054)
0.966 (0.941-0.991)

0.903 (0.890-0.916)
0.894 (0.881-0.906)
0.865 (0.854-0.877)

0.902 (0.884-0.920)
0.898 (0.881-0.916)
0.898 (0.881-0.915)

0.861 (0.836-0.888)
0.958 (0.929-0.988)
0.938 (0.912-0.965)

0.996 (0.993-0.999)
0.994 (0.991-0.997)
0.997 (0.994-1.000)

0.995 (0.992-0.999)
0.998 (0.994-1.002)
0.987 (0.984-0.990)

* 0. 802, NOz, CO : RR for the increase of 30 ppb
“RR :Relative Risk ~ * CI : Confidence Interval
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Table 10. Relative risk at one pollutants model of prospective selection with
various lag times using 24hr maximum values

RR*(95% CI¥)

lag 2 day

lag 3 day B

Pollutant .
Iag 1 day
03" 7days after 0. 898 ! 0 877~() 9"’6)
14days after (0.950 (0.922-0.979)
21days after (.993 (0.968-1.018)
SO Tdays after 0.992 (0.978-1.007)
14days after 1.009 (0.994-1.025)
21days after 1.000.00.985-1.015)
NO:2"  7days after 0.985 (0.965-1.005)
14days after 0.985 (0.966-1.004)
21days after 0.998 (6.979-1.017)
CO"  Tdays after 1.031 (0.996-1.067)
14days after 1.063 (1.027-1.100)
21days after 1241 (1.199-1.285)
TSP?  7Tdays after 0.999 (0.995-1.003)
14days after 0.998 (0.995-1.002)
2ldays after 0.987 (0.984-0.990)
PMuw”  7days after 0.996.(0,993-0.999)
14days after 1.000 (0:996-1.003)

21days after

1004 {1.001-1.008)

0:845 (0.821-0.869)
0.919 (0.891-0.947)
0.916 (0.892-0.939)

0.960 (0.946-0.975)
0.950 (0.935-0.965)
0.973.(0.959-0.988)

0.907 (0.889-0.925)
0.942 (0.924-0.961)
0.991 (0.972-1.010)

0.925 (0.896-0.954)
1.011 (0.978-1.045)
1.194 (1.155-1.233)

0.985 (0.981-0.988)
0.982 (0.978-0.985)
0.992 (0.989-0.995)
0.997 (0.994-1.000)

0.993 (0.990-0.997)
1.000 (0.997-1.004)

0.796 (0.773-0.819)
0.861 (0.934-0.888)
0.906 (0.882-0.929)
0.922 (0910-0.935)
0.923 (0.910-0.936)
0.964 (0.951-0.977)

0.876 (0.8600.893)
0.908 (0.891-0.926)
1.001 (0.982-1.022)

0.970 (0.941-1.001)
1.001 (0.981-1.642)
1.128 (1.094-1.163)

0.985 (0.982-0.989)
0.978 (0.975-0.951)
0.9%3 (0.980-0.986)

0.995 (0.991-0.998)

0.984 {0.980-0.988)
0.992 (0.988—0.905)

Y (s, 802 NO2, CO 1 RR for the increase of 30 ppb

YRR : Relative Risk " Cl: Confidence Interval

TSP, PMuo: RR for the increase of 30 pg/er

Table 11. Relative risk at one pollutants model of retrospective selection with
various lag times using 8hr mean values

RR*(95% CI*)
Pollutant et v e
fag 1 day lag 2 day lag 3 day

03" Tdaysbefore  1433(1.344-1527)  0.844(0.794-0.897)  1.102(1.036-1.172)
l4days before 1,734 (1.632-1.844)  1.076 (1.015-1.141)  1.166 (1.096-1.240)

21days before.  1.516(1.431-1.605)  1.046(0.991-1.103)  1.168 (1.106-1.233)

SO2"  Tdays before 0.809 (0.746-0.876) " 0.745(0.692-0.802)  0.674 (0.627-0.725)
l4days before 0,627 (0.582-0.676)  0.644 (0.596-0.696)  0.690 (0.642-0.742)

21days before  0.520(0.489-0.571) 0480 (0.446-0.517)  0.695 (0.648-0.745)

NO2"  7daysbefore  0.783(0.747-0.822)  0.802 (0.766-0.839)  0.742 (0.710-0.775)
l4days before  0.699 (0.668-0.731)  (.723 (0.690-0.757)  0.793 (0.758-0.828)

21days before  0.733(0.700-0.768)  0.712(0.681-0.744)  0.791 (0.759-0.825)

CO"  Tdaysbefore  0.633.(0.545-0.730) ~ 0.706(0.615-0.811) 0467 (0410-0.532)
l4days before 0.367 {0.320-0421) - 0475(0416-0542)  0.601 (0.533-0.679)

2ldays before  0.517(0:449-0.595) 0448 (0.393-0510)  0.755 (0.670-0.852)

TSP Tdaysbefore  0.905(0.953-0.977) 0964 (0.952-0.976)  0.971 (0.960-0.983)
l4days before 0,958 (0.947-0.970)  0.926 (0.915-0.937)  0.969 (0.955-0.980)

2ldays before  0.951 (0.940-0.962) ~ 0.935(0.925-0.946)  0.983 (0.973-0.994)

PMio® Tdaysbefore 0960 (0.946-0.974)  0.966 (0.953-0.980)  0.965 (0.952-0.977)
14days before 0962 (0.948-0.976)  0.929(0.916-0.942)  0.985.(0.972-0.998)

21days before ~ 0.951 (0.938-0.964) - 0.935(0.923-0.948)  0.993 (0.981-1.005)

5. 8O, N, €O 1 RR for the increase of 30 ppb

"RR : Relative Risk - ' Cl: Confidence Interval -
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Table 12. Relative risk at one pollutants model of prospective selection with
various lag times using 8hr mean values

RR*(95% CI*)
Pollutant — e
lag 1 day lag 2 day lag 3 day

(018 Tdays after 1.207 (1.215-1.385) 0.938 (0.881-0.908)  0.925 (0.870 0.984)
l4days after  1.427(1.341-1518) 1064 (1.003-1.128)  1.200(1.129-1.276)
2ldaysafter  1.248(1.181-1.318) 0963 (0.913-1.016)  1.052 (0.996-1.111)

SO2"  Tdays after 1013 (0.938-1.106)  0.809(0.749-0.874)  0.709 (0.659-0.763)
l4days after  0.957(0.884-1.035)  0.879 (0.814-0.949)  0.689 (0.640-0.741)
21days after 1.233(1.137-1.337) 1478 (1.362-1.605)  0.869 (0.805-0.938)

NO2"  Tdays after 0.919(0.874-0.967)  0.789(0.752-0.829)  0.760 (0.727-0.794)
14days after 0.747 (0.712-0.784) 0.768 (0.733-0.805)  0.713 (0.682-0.745)
21daysafter  0.822(0.783-0.862)  0.892(0.851-0.935)  0.779 (0.744-0.815)

CO"  Tdays after 0.891(0.761-1.043)  0.692 (0.600-0.799)  0.604 (0.532-0.685)
l4days after ~ 0.587 (0.505-0.681)  0.690(0.598-0.795)  0.464 (0.408-0.528)
2ldays after  0.858 (0.741-0.994)  1.234(1.072-1421)  0.662 (0.584-0.750)

TSP 7Tdays after 0.953(0.941-0.965)  0.934(0.923-0.946)  0.946 (0.935-0.957)
l4days after ~ 0.943 (0.931-0.955)  0.959 (0.947-0.971)  0.924 (0.913-0.935)
21days after 0.968 (0.956 0.980) 0.997 (0.985-1.010)  0.946 (0.936-0.957)

PMio*  7days after 0.962 (0.948-0.976)  0.954(0.940-0.967)  0.960 (0.948-0.973)
l4days after ~ 0.953(0.939-0.968)  0.979(0.964-0.994)  0.937 (0.923-0.950)
21daysafter  0.994(0.979-1.009)  1.023(1.009-1.039)  0.965 (0.952-0.977) ‘

03,502, NOz, CO : RR for the increase of 30 ppb
" CI: Confidence Interval

*RR : Relative Risk
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