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aN(LRS) uazgll N1rlredN1TNARIN1INNTE UL la @9 UAU(URI) WaZd91a1d (LRS)
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seavvasnaisluanalugodnen seaudu PM,, 1988 48.4 ug/m’, PM,, 2@t

30.9 ug/m’ dautlsznavuaesiu Total carbon (TC) @Ae 14.5 ng/m’ tneiilu organic carbon

%

(OC) 1@wag 6.8 pg/m’ Andouvasfuwian (PM,,) Wl fesar 64 vasuawin 10 luasau
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(PM,,) TutnanAnmndanmniieds 30.1 °C ANTWANTNS (relative humidity) 1eAE 76.7 %
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(2] a o dll 1 A = o [ 6 o A 1
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1 o o

1.00,1.19) wudn OC Hmuduiusiuanisle weldfidadAynieads  (OR = 1.04,

95%ClI 0.94, 1.14)

Tunquiluninuanuduiusssuinauansiuaugnuesainimscuumgla  fe
WU4N PM,, ﬁm’m@mﬁi@muﬁmqq OR= 1.05 (95%Cl 0.97,1.13 )dwmiudautlsznauans
Total carbon IB4HUWLANHANNANAUSTIL 8ansuaLiia (OR= 1.06, 95%CI 1.00, 1.11) Tag
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ABSTRACT

Several dozen 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 micron in diameter), and several health outcomes including
mortality and respiratory symptoms.  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. In addition,
conducting studies of health effects and air pollution in regions that have distinctly different
seasonal patterns than those of the United States provides an effective opportunity to assess the

potentially confounding aspects of seasonality.

Over the last several years, daily measures of ambient PM,, have been collected in Bangkok,
Thailand, a tropical city of over 6 million people. Our analysis involved the examination of the
relationship between daily mortality and PM,, and other pollutants for 1996 through 2001. The
analysis indicated a statistically significant association between PM,, and total mortality. The
results suggest a 10 microgram per cubic meter change in daily PM,, is associated with a 0.5%
increase in total mortality (95% confidence interval 0.3 to 0.7%). These relative risks are

generally consistent with or greater than those reported in previous studies.

In addition, the panel study examined the association of short-term exposure to ambient
particulate matter and carbon components with respiratory symptoms of 104 healthy children
and 97 healthy adults conducted in a community in Bangkok, Thailand. Each subject was
interviewed about occurrence of respiratory symptoms on each day for a period of 99 days
during April 17— July 23, 2002. Air pollution levels, expressed as 24-hr average PM,,, PM, ., total
carbon, organic carbon components (OC), and gaseous pollutants (NO2, SO2, and CO) were

obtained from an outdoor fixed air-monitoring station in the community.



During the study period, exposure to lag 1 day of interquartile range (IQR) of ambient PM, ; was
associated with wheezing in children (OR 1.37, 95%ClI: 1.12, 1.68), and an IQR (3.4 ug/m3 )
increase in organic carbon was modestly associated with increases of cough (OR 1.04, 95%CI:
1.0, 1.08) and wheezing (OR 1.08, 95%CIl: 0.99,1.16) in adults. No association of other gaseous
pollutants with respiratory symptoms was observed. In conclusion, the present study observed
weak effect of particulate air pollution and organic carbon component with respiratory symptoms

in healthy children and adults.

Moreover, reduction in PM,, and PM, . from the previous levels during 1996 to 2001 of 60 ug/m3
to the standard level of 50 ug/m3 may lead to health benefits. A total of 156 cases of death and
9.8 to 19.7 millions days with respiratory symptoms in children (wheezing) may be reduced. The
economic valuation of these health benefits was estimated to be in the range of 8.7 to 44.3 billion
Baht. Measures to mitigate the problems of particulate matter in Bangkok Metropolitan area

should proved to be cost benefit.
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2.1 aynAluazaas (Particles)

(3%

duareasluayniauaauastfiagluainie (suspended particulate matter) HaUUNART

wst 0.002 lumsau audvawalugindd 500 luAseu AAaInawaNINNIe 1w nawn ludide

Wae A nTssanugnaunes vialedasnaus nianeade usiu duazessiiifinainisnesiein
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|dJ Y 1] dl a v 2-4’ a = [~3
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feiuasiaszunglald nsdpiliunnmesduazessiiandnily total suspended particulate

[ % 1

(TSP) ﬁmmﬁu@:@m%mwmﬁﬁ@@umimmﬁ%qﬁmmmfsmj FuRaanman wazaua v sia
miﬁﬁﬁmummmmﬁﬁu%Lﬂut!u@z@m‘ﬁ'ﬁmmmLﬁﬂ‘ﬁlmﬂﬂﬁﬂﬂé’ (respirable particle) T
AANNT1 10 lupsau (particulate matter <10 micron = PM, ) TaaldAntistadautlsznaunis
Lﬂﬁmmtﬂ]u@:@mﬁu (Utell MJ.1993) PM,, anwnsnuasuaasatiluainialiuiu ilagannd
paSalunemnsamn  wniusensziannieuendnaniidauiondes  gunisivaiauses
BINIA NITUARN HIuFu @:v‘iﬂﬁt,mfsu@@ﬂﬂau'slummﬂié’ummﬂﬁu duazeesiidaunnlwnnin
100 'lupsen enauzaunesegluussamAldifes 2 - 3wl uiduazesdiiiaunainndn 0.5
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FEUIN 2.5 1Az 10 1Nﬁ?@u %Lﬂumi’ﬂﬁuﬁ‘wmm’]mﬂﬂ’]’j“]_lm?;i@m@\‘i‘ﬂiéﬂﬂﬁmuﬁmslmg (Hagler

Bailly. 2541a)
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whanalilgdnaan (Aveol) lutlanusiazdneazingannis 300 - 400 A1ue Tensuanilasufine

aandian uazingarfuaulaeenlafiianungeanil

InelnAsnanieazinaln (Builtin mechanisms) fignunsnazdansiudulantlasud
dingsnane dmdunalnassnismnala  (Respiratory mechanics) luvaanna  uazuaanau
sznauAqe mucous glands Wag ciliary cell wsiag ciliary cell dsenaudaaiduly (Celia) a1
N Geazatunilszanas 1,000 A 1,500 pfsseundl ieviuindnnsAauLlantaesidnuly
fnane wazazniamaan lllnenislavzanisans
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duazeadidudunsesiedenie he eynenigmadu nem 1dun nemdausn, ammonium
sulfate (NH, HSO,) U8 letovicite [(NH,), (HSO,),] ilusu druiunisansalunitapuniglatiu

1
o =

agiuruInreeynIA  aynianiawalaiiiundl 10-15 Tuesew  Tdaunsadnldlussuy
melaly Gulnazanfagnnsesdnaauagn wazynluagninlilliuadilunaenan dmiuans
fflawadnnd 10 luesew  andugsiiduadldlumadiungladousndld AaEndy
respirable particle 4 IDNAULNAN NN AT BENdN mass median aerodynamic diameter
(MMAD) 16iilu 3 ngu ﬁ@mju‘ﬁ' 1 Raunm 2.5-10 TATAU (F8n91 coarse mode fraction sinazmn
Anag lunranunglagausiu uazdaunang mjsﬁi 2 H1um 0.5-2.5 TuAsau 3endn fine mode
fraction @unsnaslilansnlunaanantlantuadndauilansuazlugsanilenls LL@%ﬂ@:N‘ﬁI 3
211NN 0.5 luATew Fandn smallest particle azagaidnaannisanngla (@i 291

2542; NINAVLANNANE 2538)

AUNIATIAAAINNITLA 47 (grinding) Tugpaunssuniiesus dnaziaunlszuins 3-

10 Tuasauvizalunndniiu uAdusy particle W3a aerosols fiaanuianniaun sl Inaanwizlu
o - ~ o = . A o X
iastuATat uNIMLEeanuniuleds (automobile exhaust) NM3QUYYT 13 N19LHN ldliae

WAL dnaziiawialszains 0.1-1 lupsan 49130 aerosols NHTMWIALEN 0.001-0.1 lumsan

{ =

o = 1 . o |§ o = dldl
NNAZUNIIAIULUL (condensation) AUNQYN mmmimymu uardnazdauamsnnlszunnd 0.1

Tumsan arssine wandAsind U ludonaneesssuumaiumelaldn(auiass aafin 2542;

Vincent JH. 1990)
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= v o ] o 3 ° v & A A
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FUNAUNINTULASNLINNANITATIAANITONINGRE peak flow anad N lERedlde1eevaanas

LR UANAINUTINLF9AU PM,, geaslimnudniusiudnsnisdediaaesdiaaiinai 69

71 Pope waz Dockery (Pope 11l CA. 1992)  ldmumananuidds 6197 283 PM,, wudide PM, 1

b

be

T 10 pg/m’ Az Wiinuasne) Al
- amsliasnalaszuunisvnglaiiad 3.4%
o x| o v o X
- gUeaien1IueuaUNAUNNAY 3%
U A U s % Y o QI él
- guteveunasasiusadnine lulsanenuiaiiuau 2-3%
- dmstlaasnalsasialaivad 1.4%

- ARTIANSLANTY 1%

nisAnERanssnLaeduazees uauUnAnLIIz AU uga Azl mucociliary
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Fend1 Temperature inversion flunnasilaifinsdnamassainiedume Winisazanaisua
AeluainiAgenn 1w afusnlul A.A.1930 NUFanLLN Meuse valley Tudssmeiuaiies
anainiaduiwinlilszanadedin 63 Auntelu 2 U sannlull A.A.1948 11 1Ha< Donora
Tunadguganile dssinaanigenidng danuiinaiingelueiniatelassenunainiaesndy
Tulsssugranunssy MAREhasaslsrszuumala uar @eddnunau ull A.A.1952 1ia
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uwazuazeasifanszanseg luussenialussAuiuinganuis 3 du Wunalild@edinuan
n91 4000 AW (Logan WPD. 1953) duiulutlszmalnaipeiisnesnudnfinmnnisaliuanelu
anAgelusnausiinng dwmdnanlwiainannisldiuiuantug Tunsuaniniiaessly
Hnstindendnuietszmalne MldmnatinunegendaluiFnadainanaiienisidulasoe
annsredisaszuimeladludiuounnn  wildlinenud@eddn (59751 Andszhng  2533)
°o o =< % @ o= @ oa

Amiulungamnamues aelifognludiunisasasinudndaninennianiuissieganiniag

Wil (neasiing Armeilnyryy 2534 ; Ada lwnwanng 2539; aude LasTiaR 2536)

BE1919NPINNATRINAN N NLFNIUGY TN THAANAEUNAY (acute effect) Aagunin
rastlszarurindumnnisniiugg  auiintuadnils  uwiduiunaieluainiAzadiFunnls
o d’ Yo 1 o = dw o . 1 o v a [~3 [
nningeAua lFFuegniueaiinaisads (chronic effect) Aagan i iiinanuidutlog was
\@aT3m 14 (Bascom R. et al. 1996) Tnanamizgilalsnszuunisunela Tsavala uazlsaniui
(Paden BB.1996; Jirapongsananurak 0.1996) aziflunguidei l#3udunsaainuaisiingans

Tutl A.A. 1987 Euler warAndy MnsAnslunguy giniainiamaspanganuEes

o

(COPD) usilaiguinauazwLg1a1n1s COPD HANNANWUSTLEuAzaaS (Euler GL. et al. 1987)

nNsANA89 Dockery WAZARLE LAZNNIANENY8Y Speizer Wil 1989 TannnsansEluLan
5,422 P14 MLied Portage, Wisconsin: Topeka, Kansas wag Steubenville, Ohio Tlszinmanigaisny
WLFINHAMNANAUT TN UATRaNLATaINTTlaEe3  MABRANANIAL  LazanIsuluITinen
InepNduisl NN AN ANUss Bilulsavesiin  visawaennsneladenaluen WA

o o

Auiusseninaduazeasiuanssonnien g Anymeada - (Dockery D.1992;  Speizer

[

F.1989)

Portiney waz Mullahy vinnnsansnlu 1 A 1990 Taelddayaan Health Interview
Survey (HIS) Mvintlszantluiiledsine Tuanigauidniuasnudnduazeesiinnduiusiuisngs
anltlanas (Pulmonary emphyzema) naaaaNenlaLiTese wazlsanauiian (Asthma) (Portiney

RR.1993)

ANNNNIANTIURY Schwart J, 2000 Samet et al., 2000a, Schwartz and Marcus 1990,

o o

Pope,et al., 1992, Dockery et al., 1992 waz Xu et al., 1994 wWuANNANRUSaLeTTId1ATUNIg
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dl a 2 al a aa K a o a 1 o
- LN@W’Q’W?E‘IA’]ELHW’]HWVNN@]G&]L@ﬂVIWQLﬁ?Hﬁﬂ@VILﬂ@ﬂI Imﬂﬂmﬂugﬂmmu WU BRATI

|
=

nsmnaneuiadumasutlszaneiall ungunluaingenlafudssTagiainnisan
AUBIUTHIURUNIANAANT
1 1 ‘ﬂl o o/ o/ o 1 a
- anuliuduewiuszAuANlaandtaaseunIAnagns vinliliarunsnissiiiv
=< Ly Y o
nenatlsylamineanisaneunianaanslidnia
o . «d‘ % =K da’ «dl dJ }73 a dgj dldl
- N19U1 Concentration-response 7 ba1nn13Ane lunuiniiann U siRulunuig
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al. 1999) Wawwmsiila, usda (Saldiva et al, 1995) , dumaln , A (Ostro et al, 1996) WAL

Waadndln (Loomis et al, 1999; Castillejos et al.,, 2000)  LHaatueg UszinAau (Xu et al

2000) waziNeaang UszinAduAs ( Cropper et al. 1997) d4ldnanisAnsNAR LARITUAR
Warade 24 dalagaas PM,, R 10 ug/m’ azduiusiudnsinisang luwsasSuiiiua

1%  FUTUAMNIRLNIBNTATINNIANEIDLUNAY  UAZ IHUNDNANNA NN UT 21 I19AN LA E19UD

fnsnismnaiunIsduiaaynIANad iUz e zaa U

UANAMNKANTZNLAN PM,, udalutasasdndiuniduaun 2.5 luasau lagniaun
a = ' d? 1 [ 1 dll [
Ransnnianansgnusiatioinganiwinaundiduamalug  Weasainduawin 2.5 luasay
annnsnnudngdounaniaauainianielulenls dszneuiuesdssnaunaaiinuansneiu

sendnauaaanuaEuIun lugy

aannsAnEaas Pope ull A.A.2002 (Arden Pope et al. 2002) W91 SRsIN1TANEIAE
TsAnzIFURNTU 8% Lia PM, , WnTUW 10pg/m’ wazdanudn PM, , AuRusiuanuidessdanisiia

N T A FL R I P L Bl A R R L 6

annsAneludangulidsziiiugy We PM 2.5 anad 1 pg/m’ 499T3nT89AU (each

person’s life span) aztANTU 1.5-35 51 (COMESP 2001)

AINNNIANHIT89 Raimo O. et.al. 2002 WU PM, . HAuduwusiu nislaauuilas

1a95zuU 1A lunguiszanaides

AINNANENDY Sesana G. et.al. 2001 WUINANWEN PM,, HHaNsenUsa fRsINIg
ANANINNAN PM,, Hasann PM, , ardnsadnlilussuumnalaldunnnda uazasdlsznauniaail

' o |

NeiiugEning PM, , ez PM,,

AINNIANENTBY Pekkanen J. (http://www.kit.fe/sytty/abstract/pekkal.htm) wii9n PM, .

HANANAUS UN19anAIRY Heart rate variability indices Tasianizlunguaui ldlalden
beta blocker LAZERNWLAMNANWUS TUN"g increased epithelial barrier permeability ludan

%
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FelulrazluantrefidadAtysias standard error 484 regression coefficients NlAaNN1TALATIZIATY

)Y

wananigalaninisaiasnzi sensitivity 984 regression model IPENIATIAABLNATAINIINN span

=be

1y 2 winlaranaspzaniiaan 141y model

=Q
3.3 HAaNIFANEN
o o o . P
F19797 3.2 waAANRAEN9ENY faduresaulungamwamuaslutananAne GedA1wInAL
85 Ausadu Uszann 21u3 lugiengssus 60 Taull Tusnuumeisunaduwatie aaav60 #n
399 3.3 uansdayanafiveainiAuargAteNine) AnaRuTeduaes PM,, HAwindu 62 lulasniu/
a

au.3.(ug/m’) waz interquartile (75%-25% percentile) HAYINAL 76 waz 40 ug/m’uardANgIgaWinfiL

284 ng/m’Agedn (1- hour maximum)ieatsialluas O,, NO,, NO,, uaz NO HAwinfiu 48.3 ppb, 34.2
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ppb, 84.7 ppb, UAY 54 ppb ANAIAL PM,, Rauduwusiu NO, (r=0.49), SO, (r=0.17), O, (r=0.14),
1-hour maximum NO, (r=0.53),1-hour maximum NO, (r=0.53),1-hour maximum NO, (r=0.34), uaz 1-
hour maximum O, (r=0.42) UaT YEUnNH, A BAURINE, uaz Qmmﬁﬁgmﬁﬂﬁw HAAaudnege A
ﬁﬁﬂgmmqummﬁmﬁﬂ 24 dalug T 29 iraiiea wazrdaegIuTIes ARALAATUATNETTAIYN

U 73%

A1519% 3.2 @"mqumﬂLfaﬁﬂﬁmuﬂmmwmmmm NPUNNHIUAT W.A. 2539-2544

nay duruTundnm ALRAE dowdleauninsgu
EXEN 2,192 84.90 15.40
pigld] 2,192 48.90 9.50
3TN 2,192 35.90 8.80
818 < 6 1 2,192 3.20 1.90
A1¢] 6-18 il 2,192 2.10 1.60
¢l 19-50 7 2,192 31.30 7.10
¢l > 50 7 2,192 56.40 11.80

a

A1919% 3.3 ﬂ’]?ﬂ?t‘ﬂ’]ﬂ‘ﬂ‘ﬂx‘i“ﬁ@ﬁﬂ@ﬂ@ﬁﬁ@’m’]ﬂLL@%Q@MHN%VIEI’W]@NLVI‘INN‘MWLL@? W.A. 2539-

2544
NANHAINA WAZAH wasidulng

HanInen 5 10 25 50 75 90 95 100
PM., (ug/m’) 2840 | 3190 | 3960 | 5230 | 7580 | 109.80 | 130.60 | 283.90
SO, (ppb) 2.20 3.00 5.10 8.20 1330 | 2050 | 26.10 | 51.30
NO, (ppb) 1.30 5.70 1170 | 1720 | 2430 | 3170 | 36.00 | 85.40
0, ppb (ppb) 7.00 9.00 13.80 | 19.30 | 25.80 | 31.60 | 36.00 | 57.60
1-hr max NO, (ppb) 1.70 10.00 | 20.00 | 30.00 | 46.40 | 64.00 | 74.00 | 152.00
1-hr max NO_ (ppb) 2400 | 31.00 | 4700 | 72.00 | 109.00 | 154.00 | 189.00 | 382.00
1-hr max NO (ppb) 6.00 11.00 | 23.00 | 44.00 | 70.00 | 11020 | 141.00 | 337.40
1-hr max O, (ppb) 16.00 | 19.90 | 28.00 | 44.00 | 63.00 | 84.00 | 96.00 | 203.00
Temperature (° C) 2580 | 26.80 | 2810 | 29.10 | 30.00 | 3090 | 31.40 | 33.10
Dewpoint (°C) 1740 | 1940 | 2250 | 24.00 | 2470 | 2530 | 2570 | 27.30
Relative humidity 57 61 67 73 78 83 86 95

wnnawe: PM, ) iludedsainanndsuaium dounafinsaauldainaniiisiuaiumg

AN 3.4 UAASNATAY regression model &1EU PM,, auS lag 0-5 days Waz 2-5 day
moving average A1NN1INANTELNAN t statistics WL 3-day moving average HAMNANRUSALNNIANE

gendndugn  Tnenudidnuaunemeiingy  1.8% seniaiii PM,, 1 interquartile (36ug/m’) v7e




AMUIUNTIANELLANTY 0.5% Ban1siiia PM,, 10 pg/m’ uazléld 3-day moving average PM,, Tunas
ATITINIIFNEAINNA WazNgNens TwLANNANRUElwnAT auaznAne  Inewunansznuly
a 1 < L3 dl o [ 1 IS 3’/ 1 dé’
IWANELNGININWATILAN TR (191971 3.5) wasnuANANUS lunguang 19-50 T uawsiaus 50 Tau
Tl weilsinuaauduiuslunguengsingn 19 T uaznaaas sensitivity analysis W91 AN estimated PM,,

coefficient INNTWANTHRLUAZTIUALA

A197197 3.4 ANNANRUSITTNINNNIANTIEdURLNISIN PM, 1 interquartile (36 pg/m’) (beta uay

se*1000)
lag beta se t value RR 95% Cl
same day 0.373 0.106 3.53 1.014 1.006-1.021
1 day lag 0.343 0.100 3.42 1.012 1.005-1.020
2 day lag 0.375 0.097 3.86 1.014 1.007-1.021
3 day lag 0.157 0.096 1.63 1.006 0.999-1.013
4 day lag -0.150 0.095 -1.57 0.995 0.988-1.001
5 day lag -0.113 0.094 -1.20 0.996 0.989-1.003
2 day MA 0.433 0.109 3.97 1.016 1.008-1.024
3 day MA 0.501 0.112 4.46 1.018 1.010-1.026
4 day MA 0.477 0.115 4.15 1.017 1.009-1.026
5 day MA 0.360 0.117 3.07 1.013 1.005-1.021

UNNELUR: beta= regression coefficient, se= standard error, RR= relative risk, Cl=confidence interval

A15197 3.5 AMNANRUSIZUI NN IAEIdUAUNTIAY PM,, 1 interquartile (36 pg/m’)

mumﬁummm:mﬂ (beta Waz se*1000)

naN beta | se |tvalue| RR | 95% CI
mﬁqlﬁl’md’] 51 -0.653|0.592| -1.10 [0.977(0.937-1.018
(k] 6-18 1l -0.52410.705| -0.74 [0.9810.934-1.031
21¢) 19-50 T 0.428 |0.184| 2.32 [1.016]1.002-1.031
f1¢ > 51 1 0.645|0.138| 4.68 [1.023(1.014-1.029
LWATNE 0.459 10.147| 3.11 [1.017]1.006-1.033
L‘Wﬁ‘vmjﬂ 0.546 |0.173| 3.15 [1.020(1.007-1.032
Vgﬂﬂﬁju, loess span of time = 3% 0.501 [{0.112] 4.46 [1.018]1.010-1.026
Vlﬂﬂ@}l, loess span of time = 6% 0.568 |0.112] 5.05 [1.021(1.013-1.029
V;ﬂﬂ@ju, loess span of time = 1.5% 0.557 |0.112] 4.97 (1.020(1.012-1.028

UNELUR: beta= regression coefficient, se= standard error, RR= relative risk, Cl=confidence interval
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13799 3.6-3.10 LAPNNATAY lags FN97]284 1-hour maximum NO,, NO,, NO, (nitric oxide), O, ,

uaz ANleat 24 dalusang SO, nuanNdNRus lungu Tulnsiauuas Talaw andu SO, Taewudn NO, §

Hamdauiy PM,, TuEeae1e4 lag NHANANAUTEIALNNIAAINYNaME 41150 O, Wudn 2-day lag

o

it}

NAUSHIgARUTU PM,

ANNANAUSGIZATLNNTANEAINAUARBIINTIA  AINNIIWANTEUTAT  tstatistics  TEsaNNLAN

9197 3.6 ANNALRLEIT 9N T e uALN1AM 1-hour maximum NO,
1 interquartile (26.4 ppb) (beta az se*1000)

lag beta se t value RR 95% Cl
same day 0.264 0.131 2.01 1.007 1.000-1.014
1 day lag 0.458 0.103 4.46 1.012 1.007-1.018
2 day lag 0.331 0.102 3.24 1.009 1.003-1.014
3 day lag 0.057 0.103 0.56 1.002 0.996-1.007
4 day lag 0.038 0.103 0.37 1.001 0.996-1.006
5 day lag -0.286 0.103 -2.79 0.992 0.987-0.998
2 day MA 0.332 0.111 2.99 1.009 1.003-1.015
3 day MA 0.421 0.116 3.64 1.011 1.005-1.017
4 day MA 0.380 0.119 3.19 1.010 1.004-1.016
5 day MA 0.337 0.122 2.76 1.009 1.003-1.015

UNELUR: beta= regression coefficient, se= standard error, RR= relative risk, Cl=confidence interval

A1919N 3.7 AMNANNUTTLUINNITANLTIETUALNIFEAN 1-hour maximum NOXx

1 interquartile (62

opb) (beta Lkaz se*1000)

lag beta se t value RR 95% ClI
same day 0.186 0.055 3.39 1.012 1.005-1.018
1 day lag 0.203 0.053 3.82 1.013 1.006-1.019
2 day lag 0.136 0.052 2.59 1.008 1.002-1.015
3 day lag 0.057 0.053 1.08 1.004 0.997-1.010
4 day lag -0.139 0.053 -2.64 0.991 0.985-0.998
5 day lag -0.255 0.053 -4.83 0.984 0.978-0.991
2 day MA 0.260 0.061 4.29 1.016 1.009-1.024
3 day MA 0.316 0.065 4.85 1.020 1.012-1.028
4 day MA 0.320 0.069 4.61 1.020 1.011-1.029
5 day MA 0.236 0.073 3.21 1.015 1.006-1.024

UNNEILUR: beta= regression coefficient, se= standard error, RR= relative risk, Cl=confidence interval
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A1919N 3.8 AMNANNUTILNINNITANLTIETUALNITEAN 1-hour maximum NO

1 interquartile (47 ppb) (beta kaz se*1000)

lag beta se t value RR 95% Cl
same day 0.235 0.065 3.63 1.011 1.005-1.017
1 day lag 0.221 0.063 3.49 1.010 1.005-1.016
2 day lag 0.104 0.063 1.65 1.005 0.999-1.011
3 day lag 0.064 0.063 1.01 1.003 0.997-1.009
4 day lag -0.181 0.064 -2.85 0.992 0.986-0.997
5 day lag -0.357 0.064 -5.59 0.983 0.978-0.989
2 day MA 0.334 0.073 4.57 1.016 1.009-1.023
3 day MA 0.370 0.080 4.63 1.018 1.010-1.025
4 day MA 0.384 0.086 4.45 1.018 1.010-1.026
5 day MA 0.253 0.093 2.72 1.012 1.003-1.021

UNNELUR: beta= regression coefficient, se= standard error, RR= relative risk, Cl=confidence interval

A15199 3.9 AMNANNUETZIINNIANTIETUALNITIAN 1-hour maximum ozone

1 interquartile (35 ppb) (beta Ay se*1000)

lag beta se t value RR 95% Cl
same day 0.092 0.124 0.74 1.003 0.995-1.012
1 day lag 0.187 0.080 2.33 1.007 1.001-1.012
2 day lag 0.354 0.080 4.44 1.012 1.007-1.018
3 day lag 0.041 0.080 0.51 1.001 0.996-1.007
4 day lag 0.005 0.080 0.06 1.000 0.995-1.006
5 day lag -0.085 0.080 -1.06 0.997 0.992-1.003
2 day MA 0.140 0.087 1.61 1.005 0.999-1.011
3 day MA 0.310 0.091 3.41 1.011 1.005-1.011
4 day MA 0.269 0.093 2.97 1.009 1.003-1.016
5 day MA 0.216 0.096 2.50 1.008 1.001-1.014

UNNELUR: beta= regression coefficient, se= standard error, RR= relative risk, Cl=confidence interval
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A15197N 3.10 AMNANNUTTTUINNITANLTIETUALNITEAN 1-hour maximum sulfur dioxide
1 interquartile (8 ppb) (beta Laz se*1000)

lag beta se t value RR 95% Cl
same day 0.427 0.346 1.23 1.003 0.998-1.009
1 day lag 0.143 0.347 0.41 1.001 0.996-1.007
2 day lag -0.811 0.350 -2.32 0.994 0.988-0.999
3 day lag -0.773 0.350 -2.21 0.994 0.988-0.999
4 day lag -0.856 0.350 -2.45 0.993 0.988-0.999
5 day lag -0.313 0.349 -0.90 0.997 0.992-1.003
2 day MA 0.515 0.392 1.31 1.004 0.998-1.010
3 day MA -0.098 0.423 -0.23 0.999 0.993-1.006
4 day MA -0.462 0.449 -1.03 0.996 0.989-1.003
5 day MA -0.882 0.474 -1.86 0.993 0.986-1.000

UNNELUR: beta= regression coefficient, se= standard error, RR= relative risk, Cl=confidence interval

3.4 andsanani1gsAne
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TULAY PM,, 978194 °ummfmmmzﬁ“uﬁuﬂﬂé’Lﬁmﬁummiﬁﬂmﬁluj Tngnudnnsiia PM,, 10 p
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URI= ﬂ@’ﬂqﬂqﬁ‘Lﬂuﬁ')ﬂﬁﬁ‘ﬂﬂqﬂ’]ﬁ‘ﬂﬂ”\]ﬂ;llﬂ ﬁﬁ‘ﬂuq&l‘jﬂiﬁf\lﬁﬁ‘@ RUABAUNTATEANE AR
A A A = a a 4;1 = |a| A
LRI = An a1ngle visaliduuzvsamalalidamavsennalalidu vise

welaligzaan wduutinan

URI incidence = Aa@1n13 URI fiintulvailngiilifernslarandeuduaan
agin9ae 1 U (new symptom of URI without symptom one
day previously. (for intermediate day with prevalence treated
as missing for incidence)

LRI incidence = A8AINT LRI 171'Lﬁm%ulmﬁmﬁliﬂﬁmﬂf]ﬂmmﬁ@wﬁumm
agndey 1 U (new symptom of LRI without symptom one day
previously. (for intermediate day with prevalence treated as
missing for incidence)

4.3 NANITANEN

anmaiudeyaléngusinating in 104 pu agiade 9 T wazngusathadlug) 97 Au
argadn 67 1 vimafudeyaiuszazinan 99 fu lusia 2 ngu Tuusiazfuedanguietineld
AudanHalunaiudeya (response rate) 5aaay 90 lunguiinuay fasar 94.8 lungudvny
ﬁﬂwmzﬁiwjm@qnzjuﬁfmﬂwLmﬂummq‘ﬁ 4.1

AN919% 4.1 LaRIANHNIZaBINgHFat 1 ANLaE nflunnsAnen Time —Series

ANWOUE ngaLAN NANE Lnay

AUIUAIDLI 104 97

FuilBu fuflduan Sunuiu (04/17/02 - 07/23/02), 99 (04/17/02 - 07/23/02), 99
ANRRE8ILUFa N AL T8 T 94 (72, 103) 92 (83, 97)

a3 (min, max)

LN A

TEl 35 16

N 66 81

mﬂqm?;ﬂ (mean) (SD,min max) 9.2 (1.8,5,13) 66.8 (9.52,50,95)
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Q

& p A o | o = " A | o '
ARRNNNTUNRLNIA (Wheeze) LaaLTReas 1.5 AAQY quﬂﬂ@ﬂ@ﬂﬁ@ AMNITARTRERE 25 FRAU AU

= A A

Tuflugjansnduteangamevenin fesas 8 sadu uazgeganaainig ledifeaas 50 sadu

q
A

Wasuusazanavaiifunguainismieauingladousiu (UR) uazdauans (LRI wusnly
wsiavduanigRnisnites UR wanienar 10.5 uarludlugjifesss 15.9 doungu LRI Hiadt

Faeiay 12.5 lwAnuaz 18.4 Tuglvny

1 1 1 1%
ANSI9N 4.2 LEAINITNITANEIBIAND (3a81aY) 28981n19n1esz L lasaduninadily

NANANLAZH Moy
Fasaran9a1NINLNATY
a1msg NYULAN ngng gy
ALRAE Fi'w‘i'lzgm ANGIER ALRRE ﬁiw‘i’ﬁqm ANGIER
UapdAse 7.58 1.15 20.79 2415 1.05 37.75
ﬁmmﬂﬂ 20.07 9.47 38.61 34.99 4.29 24.42
K_UAD 10.37 3.30 21.78 31.12 4.36 22.99
1o 25.45 13.59 44,55 50.00 37.89 62.10
ANUE 19.97 9.00 35.71 38.17 30.43 48.39
eladn 1.52 0.00 6.38 8.05 2.20 13.64
uduntinan 2.63 0.00 8.33 14.85 6.59 22.83
melaludy 3.37 0.00 9.18 21.88 14.89 30.11
4 6.06 0.00 16.83 8.65 1.02 15.79
Uanriag 6.08 0.00 12.50 11.95 1.05 19.59
URI Prevalence 26.88 13.75 45.54 51.42 42.70 62.64
LRI Prevalence 32.39 20.00 48.48 60.32 48.31 72.34
URI Incidence 10.50 1.30 34.61 15.89 5.66 46.23
LRI Incidence 12.47 3.79 35.89 18.35 417 58.06

seavaaNaNE e N AluNAANE LEanluA9T 4.3 war gUnwd 4.1 seaLidu

PM,, \@@8 48.4 pg/m’, PM,  19@8 30.9 ug/m’ dauilsznausesiu Total carbon (TC) 1At 14.5

ug/m’ Taenilu organic carbon (OC) 1a@tl 6.8 pg/m’ &AdIUaBSHWAN (PM,,) L

|

v

114 Fe8az 64

2938uIn 10 Tuasaw (PM,) TudasiAnudgumgdiaa 30.1 °C ANNTUANANS (relative

humidity) 1a@g 76.7 % Waz dew point 1adg 25.3 °C

FNINT 4.4 UWARNANANRUSIZMINNILAUNAT N ATLIAINTNTBINGNAINIINN

sruvngladoudiu (URS) annsnsszusingladouans (LRS) 1o uazveuiia Tunguiin s

4-8




L%

PM,, HAnnuduiusiuainimmisszuumiela usldideddgmneads luaned PM,, dpoailidy

o o

@enndNRusAveInImey welinwud Rl Anuneats TuansedunenunuanaNiusiy

@

an19le TnsledelesyAURWMeNLIgITY 1 Interquartile range (IQR) Tanadesuanislaiiva

uasas 4 (OR= 1.04, 95%1.0, 1.08) awdudauilszneuaessluniudn Organic carbon(OC )

° o o &Y

anafpNdNiusivenisle  wietlafinn ldldedAnuneadin  duFuinanafiusiabu

wiu fradamaslaeanlas (SO,) guileuaziimudNwusiL URS. aannsla uazueuiin usilud

o 0 o aa o 24

dpdAtyneana 4 min Arlulnsaulasanlis (NO,) warfigafuaunauuanlas (CO) la
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gUnnh 4.1 uansszAuANdniures]uaraauaradAtsTnaL e A ULUN AN Y

Daily Air pollutants levels, Bangkok, April 17-dJune 23, 2002
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A1571991 4.3 ULAAIANLRALTBINATHEINALAZEFHENINGT 95M9TUN 16 WNEU 2545 D9

23 nIngAN 2545

NAWHRINA/AR ALRAE Aslsegu | Asnge ANEIAA | AU | Interquartile
JaNIne (Mean) (Median) (Minimum) | (Maximum) Range
(SD) (IQR)
PM.,, (ng/m’) 48.38 (14.54) 45.97 20.49 107.26 95 17.1
PM, . (ug/m°) 30.98 (12.14) 30.19 5.52 75.32 95 13.84
PM, ., (ug/m’) 17.84 (11.29) 14.35 2.66 54.72 93 11.82
TC (ug/m’) 14.47 (7.63) 13.05 4.91 68.97 99 6.81
OC (ug/m’) 6.81 (2.85) 6.37 1.78 15.58 99 3.40
IC (ng/m°) 7.66 (5.61) 6.96 0.03 53.39 99 3.53
S02 (ug/m”) 7.43(8.13) 3.68 0.21 40.21 99 11.12
CO (ug/m°) 0.80 (0.57) 0.63 0.1 2.85 68 0.66
NO2 (ug/m’) 14.03 (10.37) 15.42 0.16 46.08 99 17.47
PM, , / PM,, ratios 0.64 0.70 0.12 0.93 93 0.24
fuUNNIEdU (°C) 30.10 (1.03) 30.10 26.7 32.2 99 1.2
ANTURNANES e 76.67 (5.22) 77.0 63.0 92 99 6.0
U (%)
@mugﬁ@;mﬁﬁw 25.34 (0.71) 25.4 224 26.7 99 0.80

7789 (°C)
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M15199 4.4 WARYA1 Odds ratios (confidence interval) m@qmm‘qﬂmmmma‘mw:uumﬂ%

TUNQNANNANAUSAUNNIIANTT Interquartile Range ( IQR) 184NANHUAAZEY

ANNFTEUU 2IN1992UU 211918 ansungla

NANHAINA melagauuu | wglagouang fiFedin

PM,, 1.02 (0.97,1.07) | 1.01(0.96, 1.05) | 1.03(0.99, 1.09) | 1.03 (0.81, 1.32)
PM, . 0.99 (0.93, 1.05) | 0.98 (0.94, 1.03) | 1.00(0.95, 1.05) | 1.16 (0.91, 1.47)
PM, ., 1.04 (0.99, 1.08) | 1.02 (0.98, 1.06) | 1.04 (1.00, 1.08) | 0.89 (0.69, 1.15)
TC 0.99 (0.95, 1.02) | 1.00 (0.97, 1.04) | 1.01(0.98, 1.05) | 0.95 (0.84, 1.07)
oC 1.0 (0.96, 1.05) | 1.01(0.96, 1.06) | 1.03(0.98, 1.08) | 0.96 (0.80, 1.16)
IC 0.99 (0.97, 1.01) | 1.00 (0.98, 1.02) | 1.01(0.98, 1.03) | 0.96 (0.88, 1.05)
NO, 0.93(0.87,1.0) | 0.99(0.93, 1.06) | 0.97 (0.91, 1.04) | 1.03(0.72, 1.48)
SO, 1.04 (0.98, 1.11) | 1.01 (0.96, 1.07) | 1.03 (0.97,1.08) | 1.05(0.83, 1.33)
CcO 0.97 (0.93,1.02) | 1.01 (0.97, 1.06) | 0.99 (0.94, 1.04) | 1.05(0.75, 1.48)

* Single —pollutants model including based model (temperature, weekday, and dew point, for
wheeze model include only dewpoint) + pollutant

o o Ly

ﬁl’ﬁ"Nﬁ 4.5 uwane ANNANNURSIErIaNaneniualFnisnian amsssuunglaluléin

WALl KN TuANI9N 4.4 Aedoulunnuanudniusiandesyud sz AuuLaYeINIg
naszuumgla agelsfinulinudsdAymieada uanann duvieny (PM,,,,) Tanudidans
Auusiunguainiamszuuiglagouans (OR= 1.08, 95%CI 1.00, 1.17 ) uazla (OR=1.09,

o o

95%Cl 1.00, 1.19) luatuzd dudnaalanuduiusiugirnisnizesvienin wiilifdadiAty

NNa0A  dauesAlsznauaedduiin wudideuiily Organic carbon (OC) Hlanafiaziaaiy

o [ o

wWusiuan1gle wiazldfidadAtynieaian (OR=1.04, 95% CI 0.94, 1.14)



M15199 4.5 WARYA1 Odds ratios (confidence interval) m@mﬂ”l?lmmimmimqa?::uumﬂ%

TunguIANNANRBEALNSWNGY 1 Interquartile Range (1QR) 18sdaEHazH1

AINNFITUU AMNNFITUL a1n19ha 2 ngmngala

NANEAINA e lagauuu e lagauans fRadn

PM,, 1.01(0.93, 1.10) 1.05 (0.96, 1.14) 1.07 (0.98, 1.16) 1.02 (0.79, 1.32)
PM, . 0.96 (0.87, 1.06) 0.97 (0.88, 1.06) 0.98 (0.89, 1.08) 1.06 (0.83, 1.36)
PM, 1.03(0.95,1.12) | 1.08 (1.00,1.17) | 1.09 (1.00, 1.19) | 0.92 (0.68, 1.25)
TC 0.94 (0.88, 1.00) 0.96 (0.90, 1.03) 0.99 (0.92, 1.05) | 0.84 (0.67, 1.09)
oC 0.95 (0.87, 1.04) 0.96 (0.87, 1.05) 1.04 (0.94, 1.14) | 0.89 (0.67, 1.14)
IC 0.95 (0.91, 1.0) 0.98 (0.93, 1.02) 0.98 (0.93,1.03) | 0.86 (0.72, 1.03)
NO, 0.93 (0.82, 1.06) 1.03 (0.91, 1.16) 0.97 (0.87, 1.09) 1.09 (0.74, 1.6)
SO, 0.97 (0.87, 1.09) 0.96 (0.86, 1.07) 0.94 (0.84, 1.05) | 0.98 (0.74, 1.28)
CcO 0.97 (0.87, 1.07) 0.99 (0.90, 1.09) 0.96 (0.87, 1.06) | 0.95(0.68, 1.31)

*Single —pollutants model including based model (temperature, weekday, and dew point, for

wheeze model include only dewpoint) + pollutant

AN3NT 4.6 WARNANNANRUSIEMIaNaNEILANNgNIBIaININNTzLLMng la lung X

glnn) Sewuan PM,, HAu@assianeuings OR= 1.05 wsluldud Aymieads dmdudau
1genay Total carbon ﬂmqs!uﬁmwzﬁ”mﬁuﬁﬁummimuﬁm (OR= 1.06, 95%CI 1.00, 1.11) 1ag
OC fuWusAL 81n15le (OR= 1.04, 95%CI 1.00, 1.08) waz wauiim (OR= 1.08, 95%CI 0.99,

1.16 ) uaz IC TAnuduiusiuainisuesiin (OR=1.04, 95%Cl 1.00, 1.07)

[ aa

v
AmugiiRnisaineseinismisszuumalaug g iuldwusduiusiuseiuduuazua
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m'a"mw 4.6 LAANAN Odds ratios (confldence interval) mmmﬁmnmmmmmwuuuma%
Tuﬂammummuwuﬁﬂm’mwmu 1 Interquartile Range ( IQR) 18INANEHIFALAA

AINN99TUL AINNTITUL a1n19la 2 n19mela
wanswane | wnelagauuu | walagauans fifedin
PM,, 1.02 (0.98,1.06) | 0.99(0.95,1.04) | 0.98(0.94,1.03) 1.00 (0.97, 1.09)
PM, . 1.03 (0.98,1.08) | 1.02(0.98,1.09) | 1.03(0.98, 1.09) 1.05 (0.97, 1.13)
PM,,, . 1.00 (0.96, 1.04) | 0.97 (0.94,1.01) | 0.96 (0.92, 1.00) 0.97 (0.91, 1.04)
TC 1.02(0.99, 1.05) | 1.00(0.97,1.03) | 1.02(0.99, 1.06) 1.06 (1.00, 1.11)
oC 1.01(0.97,1.06) | 1.02(0.98,1.05) | 1.04 (1.00, 1.08) 1.08 (0.99, 1.16)
IC 1.01(1.00,1.03) | 1.00(0.98,1.02) | 1.01(0.99, 1.03) 1.04 (1.00, 1.07)
NO, 1.01(0.96,1.06) | 1.01(0.96,1.06) | 1.02(0.97,1.08) 1.00 (0.88, 1.13)
SO, 1.00 (0.96, 1.04) | 1.00(0.96,1.04) | 0.99 (0.95, 1.03) 1.00 (0.91, 1.10)
co 1.01(0.96, 1.06) | 0.98(0.93,1.04) | 0.98(0.92,1.04) 1.01(0.90, 1.13)

*Single —pollutants model including based model (temperature, weekday, and dew point, for

wheeze model include only dewpoint) + pollutant

A15199 4.7 WaRYA1 Odds ratios (confidenc;a interval) mﬂqgiﬁlmmimma‘mq?:uumﬂ%
Tungud I NANAUSAUN9WKAY 1 Interquartile Range (IQR) I99uaNEAaEY

AINN9TTUL AINN9TSUL 2115 ta a1msugla
NANHRINA e lagauuu e lagauang fdadn
PM,, 0.95 (0.88, 1.02) 0.95(0.87,1.03) | 0.96(0.88,1.04) | 1.03(0.90, 1.18)
PM, 1.04 (0.96, 1.13) 0.99 (0.91,1.08) | 1.01(0.93,1.10) | 1.06 (0.94, 1.20)
PM, . 0.87 (0.80, 0.95) 0.92(0.84,1.00) | 0.92(0.84,1.00) | 0.99 (0.88, 1.10)
TC 1.01 (0.95, 1.07) 0.97 (0.91,1.03) | 0.98(0.92,1.04) | 1.00(0.90, 1.12)
ole 1.03 (0.95, 1.11) 1.02(0.95,1.10) | 1.01(0.93,1.09) | 0.97 (0.84, 1.13)
IC 1.00 (0..96, 1.04) 0.96 (0.91,1.01) | 0.98(0.93,1.02) | 1.01(0.94, 1.09)
NO, 0.98 (0.88, 1.09) 1.00(0.88, 1.12) | 0.96 (0.86,1.07) | 0.99(0.79, 1.24)
SO, 1.00 (0.92, 1.08) 0.91(0.83,1.00) | 0.98(0.89,1.06) | 1.03(0.90, 1.19)
co 1.06 (0.95, 1.19) 0.96 (0.85,1.08) | 0.95(0.85,1.07) | 1.11(0.96, 1.29)

* Single —pollutants model including based model (temperature, weekday, and dew point, for

wheeze model include only dewpoint) + pollutant

AN3I97 4.8 WAz 4.9 UAAIANANAUTITINNsdNda PM,, Tuszar 1-5 Sunau (Lag 1

to 5 day) uaz A@an PM,, ludae 3, 4, uaz 5 duneu (Moving average) fugiiRnisniainig
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naszuumelalunguianuaznguifluny  wudnszdu PM,, 1 duniew HadiNduiusiuainig

waLin Tunguiin (OR=1.35, 95%Cl 1.11, 1.66) ws Il auduiusiudnaulunguilug)

M15199 4.8 LAAIAN Odds ratios (com‘iderlce interval) m@\‘i'@‘ﬁ’ﬁﬂ’]iﬂiﬂ’mﬁiwmixuuu’m%

TUNgUIANAENAUSALNIIWNTU 1 Interquartile Range ( IQR) 199131104 PM,,
luta9 1-55unau

PM,, AIN9TLUL ANz ULMngla a1ngla aInsmngla
e lagauuu AIURN i
Current day 1.01(0.93, 1.10) 1.05 (0.96, 1.14) 1.07 (0.98, 1.16) 1.02 (0.79, 1.32)
Lag 1 day 0.98 (0.88, 1.08) 1.03 (0.94, 1.12) 1.02 (0.93, 1.12) 1.35 (1.11, 1.66)
Lag 2 day 0.94 (0.85, 1.04) 0.96 (0.89, 1.04) 0.96 (0.88, 1.05) 0.91(0.76, 1.09)
Lag 3 day 0.91(0.81, 1.01) 0.98 (0.91, 1.06) 0.98 (0.90, 1.07) 0.98 (0.80, 1.20)
Lag 4 day 0.93 (0.84, 1.02) 0.95 (0.87, 1.04) 0.93 (0.84, 1.02) 0.87 (0.65, 1.16)
Lag 5 day 0.98 (0.91, 1.06) 0.99 (0.90, 1.08) 0.94 (0.86, 1.03) 1.13 (0.90, 1.42)
MA3* 1.03 (0.90, 1.18) 1.03 (0.91, 1.16) 1.06 (0.93, 1.19) 1.03 (0.71, 1.49)
MA4 0.92 (0.78, 1.08) 0.94 (0.82, 1.07) 1.02 (0.89, 1.16) 0.90 (0.68, 1.18)
MAS 0.86 (0.72, 1.05) 0.85 (0.73, 1.01) 0.97 (0.81, 1.14) 0.84 (0.55, 1.29)

* MA3 = 3 day moving average

M15199 4.9 WARYA1 Odds ratios (confidencg interval) mﬂﬂgiﬁﬂﬁiﬁﬂﬁﬂﬂiWWﬂﬁ?:‘]_l‘i_lmﬂsh

Tungu e NANRUEAUNNIANTU 1 Interquartile Range ( IQR) 1849131104 PM,
Tudag 1-59unau

PM,, 27N1998 LU 2IN1998LU 27n15la amsmela
e lagauuu e lagiuang HIF299m
Current day 0.95 (0.88, 1.02) 0.95 (0.87, 1.03) 0.96 , (0.88, 1.04) 1.03 (0.90, 1.18)
Lag 1 day 0.93 (0.86, 0.99) 0.93 (0.86, 1.01) 0.98 (0.91, 1.05) 0.98 (0.87, 1.10)
Lag 2 day 0.94 (0.87, 1.02) 0.95 (0.89, 1.03) 0.97 (0.91, 1.04) 0.99 (0.89, 1.10)
Lag 3 day 1.01(0.93, 1.09) 0.99 (0.91, 1.07) 0.98 (0.91, 1.06) 1.02 (0.91, 1.14)
Lag 4 day 1.08 (0.98, 1.20) 1.03 (0.95, 1.11) 1.03 (0.95, 1.11) 0.90 (0.78, 1.03)
Lag 5 day 1.08 (1.00, 1.17) 1.01 (0.94, 1.08) 1.03 (0.94, 1.12) 0.97 (0.86, 1.08)
MA 3 0.87 (0.78, 0.97) 0.92 (0.83, 1.01) 0.97 (0.88, 1.07) 0.98 (0.83, 1.16)
MA4 0.90 (0.79, 1.03) 0.95 (0.84, 1.07) 0.96 (0.85, 1.08) 1.07 (0.90, 1.27)
MAS5 0.98 (0.84, 1.15) 1.00 (0.86, 1.16) 1.01(0.87, 1.16) 0.99 (0.77, 1.28)

ANT19T 4.10 UARS AINHANTLETZWINg lag exposure AaEUIBIAEN (PM,,) AUgLA
nsadannieneszuuunglalin wudnnisdudanuszau PM,, T 1-5 4u nau(Lag 1 to 5 day)
LAZNNIENTATY AeATaes PM,, ludas 3, 4 uay 5 uriau (Moving average)laifinanudaniug
Auananszuuvngladaauenidy prududuaes PM, . 1 dunaulaouduiusiuennig
NaUMNAENTALAY (OR=1.37, 1.12, 1.68)
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Amiuludlueglanudnszduaes PV, Twiunewiansnasenisinainismniessuy
e lantnedaEn (M3199 4.11)

A157199 4.10 LaR9AN Odds ratios (oonfideqpce interval) mquﬁﬁmitﬁmm@vmixuuwm%

TunguIANNANRUSAUNIIWNIU 1 Interquartile Range ( IQR) 189138104 PM,
Tutag 1-59unau

PM, 27N1998 LU 2IN199ELU 27n15la amismgla
e lagauuu e lagiuans U299
Current day 0.96 (0.87, 1.06) 0.97 (0.88, 1.06) 0.98 (0.89, 1.08) 1.06 (0.83, 1.36)
Lag 1 day 0.91 (0.82, 1.00) 0.94 (0.86, 1.02) 0.91 (0.83, 1.00) 1.37 (1.12, 1.68)
Lag 2 day 0.91(0.82, 1.01) 1.02 (0.94, 1.10) 0.98 (0.90, 1.07) 1.10 (0.91, 1.32)
Lag 3 day 0.93 (0.83, 1.04) 0.97 (0.89, 1.06) 0.95 (0.86, 1.04) 1.08 (0.90, 1.30)
Lag 4 day 0.90 (0.86, 1.00) 0.92 (0.84, 1.00) 0.91 (0.83, 0.99) 1.01(0.76, 1.35)
Lag 5 day 0.92 (0.84, 1.02) 0.93 (0.85, 1.02) 0.89 (0.81, 0.99) 1.10 (0.86, 1.42)
MA 3 0.88 (0.77, 1.00) 0.96 (0.85, 1.08) 0.95 (0.84, 1.09) 1.27 (0.97, 1.66)
MA4 0.90 (0.76, 1.07) 0.93 (0.81, 1.07) 0.93 (0.79, 1.10) 1.08 (0.80, 1.47)
MAS5 0.86 (0.71, 1.04) 0.88 (0.75, 1.03) 0.87 (0.73, 1.05) 0.93 (0.68, 1.27)

A15199 4.11 LamIA1 Odds ratios (Confidencg interval) mmmﬁmmﬁmmww@:uumﬂ%

Tungu e NANRUSAUNNIANTU 1 Interquartile Range ( IQR) 1849131104 PM,
Tugng 1-59unay

PM,, AIN195TUL AIN195TUL 27n15la amsmgla
welagauuu welagauang U299
Current day 1.04 (0.96, 1.13) 0.99 (0.91, 1.08) 1.01 (0.93, 1.10) 1.06 (0.94,1.20)
Lag 1 day 0.99 (0.91, 1.07) 1.02 (0.94, 1.11) 1.01 (0.94, 1.09) 1.01 (0.90, 1.14)
Lag 2 day 0.97 (0.89, 1.05) 0.94 (0.87, 1.03) 0.97 (0.90, 1.05) 1.02 (0.89, 1.16)
Lag 3 day 0.98 (0.90, 1.06) 0.99 (0.91, 1.08) 1.02 (0.94, 1.10) 1.03 (0.90, 1.18)
Lag 4 day 1.03 (0.94, 1.13) 1.04 (0.96, 1.13) 1.04 (0.96, 1.13) 1.01 (0.87, 1.16)
Lag 5 day 1.04 (0.95, 1.14) 0.98 (0.91, 1.07) 1.01(0.92, 1.10) 1.04 (0.94, 1.16)
MA 3 0.98 (0.87, 1.10) 0.98 (0.87, 1.10) 0.98 (0.88, 1.10) 1.05 (0.88, 1.25)
MA4 0.93 (0.81, 1.07) 0.96 (0.84, 1.10) 1.00 (0.89, 1.13) 1.05 (0.84, 1.32)
MAS5 0.98 (0.83, 1.16) 1.03 (0.89, 1.20) 1.05 (0.92, 1.21) 1.00 (0.78, 1.29)

AN3IN7 4.12 uanIANANRUSIz U uneL (PM, ) Tu 1-5 Juriauuay 198e 3, 4, 5

o ' o

AMNU NLUAUANITRURINITNINTSLUUNE
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Taluidin wudn szAusuneny 1 dunen HAnudniug

Aunguatnimsszuumaladousiv,  svuvwaladauaisuarainisle  usliduiusiuainig
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AN5199 4.12 LARYAN Ogds ratios (confildespce interval) m@qfqﬂﬁmmimmim’m:uumﬂl@
TunquIANAdNAUSUNaIRNIUIY Interquartile Range ( IQR) 189131

PM,,,. W99 1-5 duniau
PM,,,. A1N195EUL A1N195UL 27N15 b8 ansugla
welagauuu e lagauang A9
Current day 1.03 (0.95, 1.12) 1.08 (1.00, 1.17) 1.09 (1.00, 1.19) 0.92 (0.68, 1.25)
Lag 1 day 1.08 (1.00, 1.18) 1.08 (1.00, 1.17) 1.10 (1.03, 1.18) 0.98 (0.73, 1.33)
Lag 2 day 1.02 (0.94, 1.10) 0.96 (0.89, 1.04) 0.98 (0.90, 1.06) 0.84 (0.68, 1.04)
Lag 3 day 0.98 (0.90, 1.06) 1.02 (0.96, 1.08) 1.04 (0.97, 1.12) 0.88 (0.67, 1.15)
Lag 4 day 1.01 (0.94, 1.09) 1.04 (0.97, 1.11) 1.03 (0.96, 1.11) 0.82 (0.62, 1.08)
Lag 5 day 1.05 (0.97, 1.14) 1.05 (0.97, 1.13) 1.03 (0.95, 1.13) 1.05 (0.84, 1.32)
MA 3 1.11 (0.99, 1.25) 1.08 (0.97, 1.20) 1.09 (0.97, 1.23) 0.84 (0.59, 1.19)
MA4 1.06 (0.92, 1.22) 1.03 (0.92, 1.15) 1.10 (0.97, 1.25) 0.82 (0.59, 1.15)
MAS 1.03 (0.87, 1.22) 1.00 (0.87, 1.14) 1.10 (0.95, 1.28) 0.77 (0.47, 1.24)

A15199 4.13 LamAeA Odds ratios (confidenc”e interval) ﬂ@qgﬁam?ﬂi‘mm?wm';‘z‘]_mwmsl@
Tungu e NANRUEAUNNIANTU 1 Interquartile Range ( IQR) 189153104

PM,,,. W99 1-55unau
PM, ., 2IN159UY 2IN159UY 21n15 e amisingla
e lagauuu e lagauang A1de99m
Current day 0.87 (0.80, 0.95) 0.92(0.84,1.00) | 0.92(0.84,1.00) | 0.99(0.88, 1.10)
Lag 1 day 0.91 (0.84, 0.98) 0.89(0.82,0.96) | 0.95(0.87,1.03) | 0.95(0.85,1.16)
Lag 2 day 0.96 (0.91, 1.06) 0.99(0.92,1.07) | 0.98(0.92,1.05) | 0.96(0.84, 1.09)
Lag 3 day 1.01 (0.94, 1.09) 0.98(0.90,1.07) | 0.95(0.87,1.04) | 0.97(0.83,1.12)
Lag 4 day 1.05 (0.97, 1.13) 0.97 (0.90, 1.05) | 0.97 (0.90,1.05) | 0.89(0.79, 1.00)
Lag 5 day 1.05 (0.98, 1.13) 1.01 (0.94, 1.09) 1.02(0.94,1.10) | 0.94(0.82, 1.07)
MA 3 0.89 (0.81, 0.99) 0.95(0.85,1.06) | 0.97 (0.87,1.08) | 0.96(0.82, 1.11)
MA4 0.93 (0.83, 1.04) 0.96 (0.84,1.09) | 0.94(0.83,1.07) | 0.98(0.81,1.18)
MAS 0.98 (0.85, 1.12) 0.96 (0.82,1.13) | 0.94(0.80,1.10) | 0.90(0.70, 1.16)

NNIAARDLAMNANTUSIzINeALszNaLBuvTHaeuaresd (OC) Augrifnisnl

ansneszuunglalunguanwuauduiusaasenisledunaisiuneiu uaznguainng

NerzLLung lagauaeuazangladuNafe 2 Sunaw (1137199 4.14) asinglsf aAnuduRus

o 0 o

w1 T d Atyn19a i dmsy

naw Auan1anaeszuumnglastnednia (A13799 4.15)
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AN5199 4.14 LARSAN Ogds ratios (confildespce interval) m@qfqﬂﬁmmimmim’m:uumﬂl@
TunguIANNANAUSAUNSIWLIU 1 Interquartile Range ( IQR) 183131104 organic

carbon (OC)

a9 1-5 June

Organic carbon AIN199TUU AIN199TUU 27n151a ameumgla
melagauuy | wealagauany GENRTY
Current day 0.95(0.87,1.04) | 0.96(0.87,1.05) | 1.04(0.94,1.14) | 0.89 (0.67, 1.17)
Lag1 day 0.95(0.87,1.03) | 0.94(0.87,1.02) | 0.96(0.89,1.04) | 1.03(0.82, 1.29)
Lag 2 day 1.03(0.94,1.12) | 1.07(0.99,1.16) | 1.06(0.97,1.15) | 0.91 (0.69, 1.19)
Lag 3 day 0.96 (0.88,1.06) | 1.01(0.93,1.10) | 1.03(0.96,1.11) | 0.82(0.60, 1.12)
Lag 4 day 0.97 (0.89,1.07) | 0.97(0.88,1.05) | 1.02(0.93,1.11) | 0.80(0.62, 1.04)
Lag 5 day 0.97 (0.89.1.06) | 0.97 (0.90,1.05) | 0.97 (0.90,1.05) | 0.91 (0.67, 1.24)
MA 3 0.96 (0.86,1.08) | 0.99(0.88,1.11) | 1.04(0.93,1.17) | 0.88(0.59, 1.32)
MA 4 0.95(0.84,1.08) | 0.99(0.88,1.13) | 1.05(0.94,1.19) | 0.82(0.51, 1.30)
MA 5 0.94(0.82,1.08) | 0.98(0.86,1.12) | 1.06(0.93,1.21) | 0.76 (0.48, 1.20)

lm?']\‘m 4.15 ULAANAN Odds ratios (confldence interval) ?mq'aumm?mmmimmuumﬂ’lﬂ
Tuﬂ@umummuwuﬁﬂumﬂwmu 1 Interquartile Range ( IQR) 1891/T110d

organic carbon (OC)

T1dn4 1-5 Junean

Organic carbon AMNITISUU |AINITIeUU ﬂ']ﬂ"l‘i‘lﬂ ?J']ﬂ']i‘l/i"lf_ldlﬁ
vnelagauuu e lagauang U299
Current day 1.03 (0.95, 1.11) 1.02 (0.95, 1.10) 1.01(0.93,1.09) | 0.97 (0.84,1.13)
Lag1 day 0.97 (0.89, 1.05) 0.98 (0.91, 1.07) 0.96 (0.89,1.03) | 0.89(0.77, 1.02)
Lag 2 day 0.99 (0.91, 1.07) 0.94 (0.88, 1..01) 0.95(0.88,1.03) | 0.91(0.81,1.03)
Lag 3 day 1.00 (0.91, 1.09) 1.00 (0.92, 1.09) 1.01(0.93,1.10) | 1.01(0.89, 1.15)
Lag 4 day 1.00 (0.92, 1.09) 1.00 (0.93, 1.08) 1.01(0.93,1.09) | 0.99 (0.85, 1.14)
Lag 5 day 0.99 (0.92, 1.08) 0.94 (0.86, 1.02) 0.97 (0.89, 1.06) | 0.98(0.87, 1.10)
MA 3 1.00 (0.91, 1.11) 0.98 (0.89, 1.09) 0.96 (0.87,1.07) | 0.87(0.71, 1.05)
MA 4 1.00 (0.89, 1.12) 0.98 (0.88, 1.10) 0.97 (0.87.1.09) | 0.89(0.73, 1.08)
MA 5 1.00 (0.88, 1.14) 0.98 (0.87, 1.11) 0.98 (0.87,1.10) | 0.89(0.72, 1.09)

4.4 anldsrauanisAnen
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1auiunisinaInamssuumglastadalauatailumeenguioatislunisAne iy

nanaugunning ldldnguidesdulsagduivisenasiin

NIANHIMNIZUIAINETWLAT  Huazaasddwiniiiaanimsszuumglalagieniy
TuFnfiduneUitn KensANELLILANAGATN (Dockery DW, 1996) NMTANHILLL panel WAz
time series ﬁwm’qcgu@z@@\w‘iﬂﬁ@”mmm@Lﬁ?’]i"ﬂmﬁﬁm@ﬂ@ué’qa@qﬂﬁ@uﬂuﬁmmﬂ%u (Norris
G et al.,, 1999) MaUMAaUFaILaulsaneLNa (Pope CA 3, 1991; Atkinson RW et al., 2001 )
81n13Ll e REUNAU (Pope, CA et al., 1991; Yu O, 2000) s ldenannTy (Pope CA et
al., 1991 ) wazn anssonwdenanas (Vedal S et al.,1998) NN NN L A AT LE

|
a

1egduiuaInImeszuumgla asnadeanunisAnsnlusnalszmaninunnfinans

ﬁﬂﬂgﬁuﬁmmmz‘ﬁvﬂdﬁmuﬂi:ﬂ@ﬂmmﬂ!u‘ﬁ'Lﬂuﬁmmuﬂuﬁqﬁﬂﬁﬁmmmimwzuu
wela edslafianisdneanuduiusszuineinimsscuumalauaredsynasaasdudsd
Hngl ‘Emm@qumiﬁﬂmﬁmﬁu Organic carbon (OC) mmﬂu@z@m Lﬁﬂiﬁimumﬁ McConnell
(2003) wazAEINNNTANHIaINTMeLa AN Baulszanns 475 Audlunan 4 Twudnd
ANNANAUSIUNaN e INTALY Los Angeles Waznudn OC Haudunusiulsavasnananiay
Judnfiduveyiia (OR=1.41/ug/m3, 95%CI , 1.12-1.78), annisAnmmialag Delfino RJ, WAL
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sruumala Asiuasilddayaluninssaaslszmaliuiinisssidunansznuaesuazeas

AANTIANENAUNANEUAIT (Premature mortality)

1% a‘l =S dl o a o o =K dgjd % o
fagannIsAnE ety WTP  lulsemdlnafanda  nisAneniasdiesiinanesnns

Q

ﬁm:fﬂuw%‘g@Lsﬁmmﬂi?uL%ﬁmmumaﬁm“mﬂimﬂhﬂ LLIFil?T‘ﬂx‘iﬁﬂﬂgjuuﬁugﬂu(Assumption)

'
Al

A 2y oMy P s oA p~ a P @
NUWHITAN 5ﬁ\113~|1ﬂ1/73~]’]ﬁ|ﬂ')’]3~]')'1 ANURNT C‘]ﬁ@'ﬂﬁ']wqg:ﬁ@ﬂlﬂf]wmiu‘ﬂ?:ﬂw ﬁiﬂ/]ﬂ@::LLﬁlﬂ ﬁlq\ﬁﬂ'ﬂi‘u

A 1

o o

Uszinmanigewidng Weawsdnlunisdssifiuaiell ArresRuiuiadanyanaudazpuseniay

3
] 12

ANELNDFBIN1INATANLANIENUABATNINHBIANNANHNNONIA  T9BNaazluiLLENIuuAL
nsdniaesinguarnineInegseudtutedusiaryAAa INszastiy TuanigawEni A1red
Rususiaaanaazgandnludsemalveg  widineududpdouiuddiedludsawelng A

ganfavanguszmelnganaazgandi luanigewdng

¥
Tunnsfneillisyiiunansenuaes|uazeessianisniananna1dumns (Premature

mortality) Ineldudnludamssgatans 4 uannediail

a P = o a = o
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4.8 WarAN9N 4.10) luszey 1 Funeuiiane1n1g (lag 1 day ) %'qmeﬁqmmmwmmmﬂm
419 NN9ILATIZY concentration — response m@\ammwauﬁmiuu&“ﬁnﬂmmaﬁlnmmqﬁ 6.1 Ay
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415 pg/m’ wihAumesguin mueluanigenEng Aawuduiidiniennimeuiinazanad

31,248,000 1

m1919% 6.1 Concentration response dwFuannisvieuiinluin
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