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Abstract

Objective: High particulate matter (PM) levels is known to cause cardio-respiratory symptoms exacerbation. We
aimed to investigate the association between PM levels and cause-specific emergency department (ED) visits

according to different size fractions (PM10, PM10-2.5, and PM2.5) of PM at an hourly timescale.

Methods: In this study, cause-specific ED visits; asthmaticus, chronic obstructive pulmonary disease (COPD),
myocardial infarction (Ml), and arrhythmia were analyzed for the relationship with an hourly increase of PM
concentrations in different size fractions among 29 hospitals in Seoul, Korea in 2008—2011. The lag between an
interquartile range increase in PM concentration and cardio-respiratory symptoms exacerbation was stratified as 1-6,
7-12, 13-18, 19-24, and 25—48 hours. Effect size [odds ratio (OR), 95% confidence interval (Cl)] of increased PM levels

on ED visits was investigated according to season and age after adjusting for meteorological variables.

Results: Of 8,274 asthmaticus, 6,760 COPD, 7,216 M, and 17,088 arrhythmia were 1,805 (21.8%), 2,807 (41.5%), 3,431
(47.6%), and 8,110 (47.5%) by age > 65 years respectively. The highest adverse effect [OR, (95% Cl)] was of 2.5-10 um
diameter PM (PM10-2.5) after 1-6 h [1.06, (1.01-1.12)] for asthmaticus, and after 7-12 h [1.06, (1.00—1.11)] for COPD in
multi pollutant model. Among the four seasons, highest effect of PM10 was in spring for asthmaticus and arrhythmia
and summer for COPD and M. Effect of PM was age-modified and increased adverse effect was observed among age

> 65 years in COPD and arrhythmia-related ED visits.

Conclusion: Comprehensive data is presented for differential effects of different PM size fractions in terms of the lag
after which an increase in the levels of PM is likely to cause cardio-respiratory symptoms exacerbations. In addition, it

suggested the modifications in the effects size according to seasons and age.
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1. OIMX] g & 370l 2 2R/

O[M|ZX|(Particulate Matter, PM)= CH7| & Z&7[¢t MCHL= &1E 10um O[] O|M|gh HX|=, PM100|2f 5HH,
MO 2= 0|0{2Z (aerosol)0[2t 1l FELE OIMHX= 2Z 10um 0[5te] XA SH0|7(0 22| =0 ZO|X|
=

Y= MAT CIHof 2 Feks DXl 222 E3M A

-

HHX| UXFE7(9] 2= 0.00171000umOIXI2E QIXES| 3717 70umO| ALY AR UMl ZA| RAGIEE Y™ O
2 & MX|(TSP, Total Suspended Particle)= 70um 0[5t2] HX|E SZlotCt. & HX| & AL 2717 10umO |4
0l ZR0|= HIS ZA[O|20| Yets O|X[Z] ofX|2E QUK M4 0il= Fef0| XM7| MZ0 90 2t TSP GilAf PM10

O HHHIC| 7|E0| HEEU.

OIMEX|= 2E0] T2t PM10, PM10-2.5, PM2.55°2 2 F2ECt PM102 100022 10mm, = 10um 2
Ch 22 HX|0|H, PM10-2.5(Coarse Particles, Coarse fraction)= 24
PM2.5(Fine Particles)= 100022] 2.5mmELCt 22 HX|Z, 2|7+t 2142 60um)2| 1/20~1/30 F7|LLCt 22
A2 ‘= OJMHA] E= = OJMHA| 2k S0

OJMZA] S ZHE 37| e 2L 1m, MZ Tm, =0| 1m2| Z7Hof| Ze=0 U= DIMTHX|S| Ye Ft
ofAl YOti= 20|, 1 Y2 HFC 2 HAGICL 0| HF X7| Z0f| 82t 22| 1g= 2|0[ot= gl &=

Aot S HRlE ug/m* 2 MAGHL UL

0
i

OIMEX] 2t 7|Esks MAZA7|72 tettl=e] B9 AT 24A7H BHO 2 FL=20t0] MAlstl ATt &
X CistRI=e] PM107|Es S = H%at 50ug/mf, 24A|17H Ha 100ug/mP0|MH, PM2.62 7|20 H&at 25ug/m, 24|
7H B b0ug/m7 &S MESHRACL 22 0=, 29| HB 15ug/m’, 24A17F Bt 35ug/m'Q] 7|F0H| M2t L2t
2t 7|E oS 436kt 0=, YR SYst 7|&S Mot AU PM102Q| MAEH7|7(WHO) BV |EES A
20ug/m’, 24A12H B 50ug/mL 2 AF KU, PM2.52 AHH 10ug/n, 24A|7H B 25ug/m L2 HH =Y
CiTable 1).

(Table 1) Environmental regulation for the concentrations (ug/m’) of Particulate Matters in WHO and South Korea

o Diameters WHO South Korea
Classification . .
(fraction size) Annual mean | 24-hour mean | Annual mean | 24-hour mean
Particulate Matters <10um 20 50 50 100
Coarse particles 2.5-10um - - - -
Fine particles <2.5um 10 25 15 35
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2. DM XS] 4

OIMEXE NAH E= otefitS S Solf Sy, LHSE 2 AR e RIAte] 2Ele= 57| S0l tiSE 0. At
LY AHXO 2 EXfohz YAl = LR ZA), 23 YA, Y= § YXHOI: 712, OI4S)2F SHLIRY, A
= SO LUBITHI-3]. DIMTXI| QI ME2 AT S, ASAt Gz Ga, Y2 § 34 1Y 5 SF HE &
C=HE Y LY, DIMTIXE Ozt EA Aelz, H, 2E, difet Ha 55 Hefot= UV|QY =222

4=

OIMITAIS] sEHek=s ZAH 2 HE0 220 S=UFUHM E712] 0I5S Soff DIM ARt HEE 2F
S0| R ATtz 2= HAIEL ACH5, 6]. FHHCZ, = 2E2| Ml & XA 07| 2 SHO0| &7
2| 0|52 Soff et=ut Y25 Hefet 5019 7| RYS et A7l= 2210] 2 + AL FFoiAH. H=0 A

o
2
=

J——

2 35
M2l 20122 ZAHADS, Asian Dusts)= el A Sief FEot SOAOOIA Tf7| 2FE Ee7|= A2 EeN
UCH?7, 8.
3. DIMHX] HZE

OJMIZX|(Particulate Matter, PM)0| THe .Sk AFYE H 02219 2= 00] G2 AL0A MIAIE B QU
Al HIZZ7EK] 21 Aot TAI 22 S571A

XS ofsiAl7 |1, T 7150] MatS ZeHsiH, QIR|el TIo) 7152 ABINZLOE RIINYES STl o Y
24 QUL

SIR0AS OMBIXIR Q15 AIYED} 0]+ STI0IA AZAEHS ByI5t Xy} SrshH) Kste|n QICt 22 o
TEES A 7SI 7] O Af0[2] 2O THAIS 7IS0|T YO, Ol A 7]59| S243t ZALL Tk AR &
SHCKD)O| A8 A RBHIE REHH| HBEI0] Q7] HEOICHI0], 0]2f =0 PM102] BIE I0f W2t S3140] Cf
= 4 QITHs 917 HNE HAISIUCTHAL ALK OIMPIXLS BIX| 22, A2, 3jAIL 262 HO| XIIE0t OlLIZt 24, O
2 OlA U MY DT} 2O S Q17 BSOZHE HISE7 (0 QM MIAIS OIMPIXIS) F7]0f w2t Zatof O]
= AZEES HO[E 4 QICHIT, 12]

O

Lzt TIMHE S 20t S0 FHOZ APEO0| HIwN F35t E4S X|UD ULt AN OJMHX|Q 5=

= 1 420 s=7t = BEEXTL 6EH DIMHXIS skE T2 AR His bwX w2 Ho|Ct

o= 276t 6SE TR0 Qlol| DIMHX|ZH Aol 0jXl= F&0| O

14], 7 £ UEQISE LI 257t 52 42 (MA 2= 220A 95-99 U250 siYst=

2z é% 2L 217109 MR Hit O 2 e RX)E TG0 JH| m2 PM102] F&HS H| WSt 0] A

TE E5f, M oS 21zt 29| (99" <)2F (95-99"M0IM TR At IXl= ol 7ty 2
(e]

3 FFE 4 UAS0| AAZ,

o= T MmO

E:

)

MO 7174 | Abof | ZHEERAS
12 & QUSS AABICH15]. HE20, A O|X[=

(o]}
P N

O
O, Ol= 27} PMI0 SE4Z} 201 8 NYS HSH| IS 0 A
PM102] 4 217+ AR 2 RI2IH SH0| TREME TS 4 USS AMBITHIS, 16]. 55717 gt 5 HA02 9
3 SEA YR Eot 0| 1 YOI A LIENLOD, 42, 01, AlRIZNIN 50| T2t 242401 DXl Yol 2]
7} CHZ0| BEEIRICHI),
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4. G725

OlMEXE dEaA H 25714 22 S A= Qo AFYE 3 Ol2t2S S/INHS 2 180 A4 Fets DIXl=

AO 2 UM QUCH 12t OIMEX|Sf 2 7[L XISAIZH0 [HHE AZF 0 oAM= =T Zatt 0|0fatc.

[

== 1, DIMEXIS] 2710 Teh 40
0Xl= F0|Ht =55 H SYA=MINA| 28 [Off DIMIHAIE 2710 Tt ME=t
o0 PM10, PM10-2.5, 2|11 PM2.52 1251 TA[ZH O M|HX] %Etﬂifflf SEd g=z0e Aetds oot
Flofl DIMTXS AlZE 8 55 £ A=E oA,

o 30

0¥ G DIPIXIS) SEHEDt STA WP 53t 9R0I2S QoI 4

Floll S84 A=018 A2E EEol0 57 [AZEHEA,
o YEANRE PRI DIMHA| 522 AZH
P =)

== ]
]
[TX|o] SEHe A0 OXls &g &, FEd I7|17LHHE + V10,

0 A+1e| EAMXta= 2008 18 195 E 2011 128 31%'77W M0 AXHo 254 WES S5t 9 =0[8X=
| M2rialn HT821A12I99I5](RB No. E1707 / 003-010)2] 912 RIQtCt

234 U E Y2 T2 ZME(National Emergency Medical Center)HA HESH A2 2 SZCZHEA|
AHl(National Emergency Department Information System, NEDIS)AIZE Z&06IRICt. NEDISAZ= AM22

2
4% 20114 7|1E, 3K HEe S84 Yz =08 FEE MSoIA2L, 3170 7| & TA| A7 |17H L XEHe =2
Sad 2A=0|8A=E 018 7ts8 2970 ERH FA01| ZSAIZICE 240 28E 29 Sall=7|ds 82 ¢
ZolH HAS a2 =M 1714, MEEa2=ME 2704, 2|11 26712] X|FSa22MEZ &= KU

STA UEAEE FHEYEER7|E(International Classification of Disease 10th Revision, ICD-10)2 &&43}t
Of TAl(J45-)46), RHETHA B 2HI40-144, COPD), eI2BASB(121-122), 28M(146-149)2 2FH0, A+ 7[2H LY
0|5 EF JEO= 25t 384 2=0|8Xt=aS FEoI/UME NEDIS Azl F4E 2 248 F2d = U= B
O FHIL G0 S54 AR0IBAzL FE2 - FHUES LHols UNYEIEE Q2 A UCE AT
A X|9E M2E NS COH, NEDISAHEN| 2EXHe] 7 , 2 =

N[C )’é = Y AR BOF, B AFXF2 S
1

Of AE71zE fIRIZ AR if SSdE 88
M

=
1 YRS AE 59| =7t NEDISKH=0IIM HMSE ATt NEDISA= S *I Y2 A2E E&ol0 SYAAZHE
AETAZHL S84 EAF A X0|E MESIL, = St Y Zetol ol 54 2Aset S54 W22t Alzt
tOI7F 12 AIZE OJLHOY| 715 & At=Th 2E B4 L= SE0AL:
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2. 7] & OMHX| =7
PM10(ug/m’) @t EX#HS2 223t O3(ppb) & NOZ( )

NEA| BUHEATHOA F2 A2, AlZHE PI\/HOQI s 7*01I)\1 PM2.50] Cfet s 4= i 222 PM10-
25555 ALGIALE PM2.69| AlZtE £ g2 Al 1712 & 20108 A= MSE AT

PM2.59] A4 FY2 2010 ot o= M=t 241717t S DIMTXS 527t iR =
2O 2 715510 PM10 557t 200 ug/m* 0121 HL 240 KISt

AZRRNE dHEY| sl AES2 =(3-52), 0HSE(6-8¥) 7%.2(9—1 %) L A2(12¢, 1€, 28)2 720U
OJMIZX] 27104 et HA| SHt7 |20 A= w2t 282 Ea H A2 214 HR(I0R) sE=5 MEsIA.

DMIPR] S5 (ug/m)2] 57194 BHRER 10| Oj3t S5 Afio| ZAto}s}
2 delayed time)0[2H 2L} 0] AR0A= DHPAX|
o2 BAIZHTIRIZ B O AIZHHQ| S2OR S0f HAS A5t OIKIZA|
7-12(h), 13-18(h), 19-24(h), ! 25-48(N22 Lt A7 HFO 2 HO|5tT 2t AIZHHC| O] WS AHE51%Tt
O]9t ZS HHOR ASE AZISE o SEpisle} A0l

==

t
MITX| L=E0] DR |2 dZ S A0 K2t AZH2 = B/ H6IIL.

M
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i
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=
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3. 22t Ho| SX

71O AZHE B 712(0), 84U 5=(%) H 7IY(hPa)S Zeftt 7|8 A=E E8010, 22 B 71 US
SOl tH7 1S9 DIMTAIZEHIZ QI5 A4 WeAgE d2folt], 28 d+E ZSYYEE &Eo10] HI7t 2 1t ]
7t @X| 42 2 FESIUCL 0E 50, 22> Omm L2 HI7t 2 92 HolsIRLt SFHE S8t 557| et
o EME 1125104, Y225 (Korean Center for Disease Control, KCDC)MIAl @2 HOIHE 7[HIC= F7t
& QUSFAUA At HIE| 3tE BEH-2 SESIRAM 0, ASFAN HH Tz YR S+E & Tz =2 =2
Lz 4t S&Es2 28010 20| MEh AR et=2 2 Ui FHNLZ O|=0[89| HIk7t S7tofil UCH,
SEds 52 A=0|8k S7tofal /ULt ASFAA} YE2 HAHO0| JUHHL2 H2 F- 70 H =8 AZSHM
UHEO0| 2 HEAOR 55| £57| Aot U Y HeACR Q1% 354 970185 S/ I= A= UM AU
Ct. 00 =2t & TA| 220 ZLHH| QISFAUAL 2 =0|80] Ciet &AL 28 4ts 20| Mg AlAH QUSFAUX 7AH0E
£ 2 JEIOIM DIMTA| sEHet ST Y22l HedS FYotl A} ol

4. A Sy

SEHS St AR0IE A SE4 UE Hetnt AF, th7| 2F =22 sk X 71y Bk, 8%, 7Y, E2
)0l thet 718X 242 Ao SAN 2HYE2 DI)HIEHII k370 S84 YEe dads FHo|
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& 3|2 4A(Conditional logistic regression model)S &&56t0] DIMHX| =0 T2 HUFES £

o
58
0

AlZH B3t At WA 2AHES A7 (ZH0]] LSt Atell(case)2t ST AFRO| HiE 9] e SAI0] 3ot
0= 7HES HIERO 2 1, CHPH AR|QF T2 =5 XHexposure date)Of| CHE 0| MEH=ICt & ALK SYUSH
CHARE QHO A AtIQE CHE O] CHE =E(TH7|29) 2k HIWSHA| ElCf. 0218 AFCIXIRIQ 2 QIGH Af2f-w Xt 241
2 (SHAIZIO] w2t 2| HotK| b= S0 AF, 7IKMEe 5)0| SAZHEUNM XtE BFE= S 71

A7t S8t ETIQIO| o|R0|20| HWAISH IS 7|ZO 2 A2 22 H(Year), E(Month)0i| QA THE 2 M
EHSICE Ol S S0, X MEH0| 22 Q2 (day of the week)7|EC 2 &5 AR WA Z2 off, &2 ¢ ¢t s
Q0| 4-574 B =, At 2 Qe 3-4709| X 0| FZECH MY UIAF M V|ZFS BE XU S22
= 27YE MEY 3R EH71| 14-1671 =2 tiX 20| F=2 = ULk

OJMITAI IOR 5= 719 42 Ee2 2k, o &5, 7|Y, 4R0E 32| 7|42t
AbHIE, OIMEX| 0]212] tH7|2F NO2, O35 273t & AE Wt 6712] 015 Hx(1-6(h), 7-12(h), 13-18(h),
19-24(h), 12|12 25-48(h)0i| T2 =FEIUCE DIMTR] sk Hatol| TeE SRl HdFegs £ 2, A2 &, o
5. 713, 7A2)1 SHHF(<19 M, 20-64 M, 265 M) O] ME AL ST MZ2tot BIIRn. A4Ee =84
b= OJMEXIS] 27104 T2t QR S7H01| 28t R ZH|(Odds ratio)2 95 % 412 #ZHCN 2 MIAIGHILCE

E EA 242 SAS BT 9.3(SAS Institute, Inc., Cary, North Carolina) 2' R 3.1.1(Comprehensive R
Archive Network : http://cran.r-project.org)2 A5 FSEUOH, YZHYCZ p 2f (0.052 SHAN |9
27O 2 FEHSIHICY

A AT 7|7E41H(2008-2011) St M4l COPD, A2 ZME, Eyuio = SEAS UEWH Xt QIFey §
d&(Table 2)01 MAISIICE. M2l 2970 SE42| ¢+t A0 thet &7 &0 Mefet YWEHdrs 7H’%'(8,2747d),
COPD(6,76071), M2 ZMZ(7,21671), £XM(17,08871 g ¢
UCEL AZEZ SET|Z2R! HMAM[7H2(31.0 %)t COPD[E(28.9 %7t HIWA =2 BIEE Hon, AZZMut

C 24

FEUE YUHC 2 AEH MR £0| &
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(Table 2) Demographic characteristics of respiratory and
cardiovascular related ED visits in Seoul,Korea, 2008-2011

Variable Category Asthmaticus” cobpp? VIK Arrhythmia”
8,274 (100.0) 6,760 (100.0) 7,216 (100.0) 17,088 (100.0)
Overall Regional
emergency 267 3.2) 199 (2.9) - 959 (5.6)
medical center
Specialized
- emergency 892 (10.9) 995 (14.7) - 2,751 (16.1)
Classification | medical center
of emergency :
medical center?|  Localized
emergency 7115 (86.0) 5,566 (82.3) - 13,378 (78.3)
medical center
0-19 3,506(42.4) 2,735(40.5) 10(0.1) 788(4.6)
Age 20-64 2,963(35.8) 1,218(18.0) 3,775(52.3) 8,189(47.9)
65< 1,805(21.8) 2,807(41.5) 3,431(47.6) 8,110(47.5)
Spring 2,156(26.1) 1,956(28.9) 1,946(27.0) 4,305(25.2)
S Summer 1,672(20.2) 1,557(23.0) 1,700(23.6) 4,255(24.9)
eason
Fall 2,561(31.0) 1,604(23.7) 1,862(25.8) 4,330(25.3)
Winter 1,885(22.8) 1,643(24.3) 1,708(23.7) 4.198(24.6)
Overall 175.0 (66.0-371.0) | 214.0 (88.0-420.0) | 120.0 (60.0-269.5) | 116.0 (60.0-240.0)
Spring 162.0 (62.0-354.0) | 212.5 (84.0-418.0) | 120.0 (60.0-279.0) | 116.0 (60.0-240.0)
ﬂlﬂfiﬁib Summer | 163.5 (64.0-357.0)| 225.0 (93.0-427.0)| 125.0 (60.0-273.0) | 120.0 (69.0-242.0)
Fall 183.0 (71.0-403.0) | 208.0 (82.5-418.5) | 120.0 (60.0-266.0) | 115.0 (60.0-240.0)
Winter 180.0 (66.0-381.0) | 214.0 (92.0-418.0) | 120.0 (60.0-261.0) | 113.0 (569.0-241.0)

ED; Emergency department, COPD; Chronic obstructive pulmonary disease, MI; Myocardial infarction

"The causes of ED visits were defined using ICD-10th for asthmaticus (J45-J46), COPD (J40-J44), MI (121-122),
and Arrhythmia (146-149).

?Interval time is calculated with subtraction between onset time and ED registered time at the arrival of hospitals for
each specified cause of ED visits and it is presented as median with 1st quartile and 3rd quartile values while other
variables are presented with number and percentage.

¥ Total number of emergency medical center enrolled in the study was 29; 1 regional emergency medical center, 2
specialized emergency medical center, and 26 localized emergency medical center.

G 7|7H SOtO| A7 St & 4F0| B (HF, 25"-75")Z (Table 3)01 HMAISIZLE. OIMZX[Q 270 ot
EARME sEE AEXMOZ PM10 [2 (60.0 ug/m3, 38.4-74.9)], PM10-2.5 [£ (28.2 ug/m3, 14.6-36.3)],
PM2.5 [742 (28.6 ug/m3, 17.3-36.6) Ofl = LIEFSTE PM10, PM10-2.5, 12|11 PM2.5 S5E9| FA| ST 7|2+
LHOl IQR 242 2t2t 34.0 ug/m3, 16.7 ug/m3, 12|11 17 ug/m3iLCt.
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(Table 3) Descriptive statistics of environmental exposures in Seoul, Korea, 2008-2011

Spring Summer Fall Winter

)
| (Mar-May)” (Jun-Aug)” (Sep-Nov)"” (Dec-Feb)"”

Variable Overal

Mean temperature('C) | 12.5(3.7-22.2) | 11.7 (6.4-16.8) | 24.4(22.2-26.6) | 15.0 (10.3-20.5) | -1.2 (-5.3-2.8)

Mean relative Humidity(%) | 60.7 (45.0-77.0) | 55.5 (38.0-73.0) | 71.4 (60.0-85.0) | 61.2 (47.0-76.0) | 54.7 (40.0-68.0)

Mean air pressure(hPa) 1,016.1 1,015.4 1,007.4 1,018.1 1,023.8
pressu (1,009.8-1,022.7)| (1,011.0-1,020.2) |(1,004.5-1,010.6) | (1,013.9-1,022.4) | (1,020.3-1,027.6)

N. of raining days(%)? 467 (100.0) 111 (23.8) 191 (40.9) 87 (18.6) 78 (16.7)

Week'yr'gggi?jigat'e“tp 63(2867) | 6203266 | 2902039 | 7502662 | 89@1-123)

Mean PM10(ug/m?? |50.8 (29.9-63.9)| 60.0 (38.4-74.9) | 38.8 (20.5-51.6) | 45.1 (26.1-56.1) | 59.6 (38.9-72.9)

Coarse PM(ug/m®? | 22.8(11.4-28.1) | 28.2 (14.6-36.3) | 14.9 (8.2-20.0) | 20.5 (10.6-24.7) | 27.6 (16.5-32.9)

Mean PM2.5(ug/m®)* | 24.8 (13.8-30.8) | 24.5 (15.6-30.8) | 23.3 (12.0-29.6) | 22.9 (10.6-27.2) | 28.6 (17.3-36.6)

Mean ozone(ppb)” 18.1 (5.8-25.8) | 24.7 (11.7-34.8) | 22.3(8.5-31.0) | 14.0(3.9-20.6) | 11.0(3.2-17.2)

Mean NO2(ppb)” 38.3(26.1-48.9) | 41.2 (28.3-52.0) | 31.8 (22.6-39.8) | 38.1 (26.2-48.4) | 42.4 (28.8-54.6)

" All exposure variables including pollutant concentrations are presented with mean (Interquartile range; 1st qurtaile—

3rd quartile).
? Those days which daily precipitation is greater than O mm are defined raining days.

® Weekly influenza patient proportion is calculated from the number of clinic visits for influenza symptoms divided by
the total number of clinic visits and the data are supplied by the disease web statistics system, Korean Centers for

Diseases Control and Prevention.
“ All presented pollutants' concentration is hourly basis and PM2.5 is available only in year of 2010. Accordingly
coarse PM which is subtracted PM2.5 from PM10 is available in the year 2010.

2. DIMHX] SHetz Qlet 217 Fet

QMRS AL Hets ot/ | floll t7|LB=E S DIMTA| 20l Xt A7l 2 7|2 2t NO22t O3
= 20| SA0 ME A7 =8 7 12F2HO| Z2HE (Table 4)01 MAISHAIL.

2 S0l Ciol Y CHY |2 2t S8tV |2 ZHUA OIMHA| s=857t= Q18 P2 HA= RAGH
= Ei!%% T 712 2H0IM 1-6(h) OIA
M= 1-6(h) [OR 1.02

LIEFRCE CHEE PM109] IOR sk S710] M2t A2 Qlet S
25-72(N7HK| KB EC = PM109| 742 0] Q= A2 @k ot

—_/ 11—
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(Table 4) Hourly lag effect of air pollutant associated respiratory and
cardiovascular related ED visits in Seoul, Korea, 2008-2011

Distributed 0dds(95% Confidence interval)”
Air " Asthmaticus” CODP" VI Arrhythmia”
pollutant (hoﬁr) Single Multi Single Multi Single Multi Single Multi
pollutant | pollutants | pollutant | pollutants | pollutant | pollutants | pollutant | pollutants
1-6 1.00 1.02 1.00 1.00 1.01 1.00 1.03 1.02
(0.97-1.04) | (0.98-1.06) | (0.97-1.04) | (0.96-1.05) | (0.98-1.05) | (0.96-1.05) | (1.00-1.05) | (1.00-1.05)
7212 1.00 1.01 1.01 1.03 1.01 1.00 1.02 1.01
(0.97-1.03) | (0.97-1.05) | (0.97-1.04) | (0.98-1.07) | (0.98-1.05) | (0.96-1.05) | (1.00-1.05) | (0.99-1.04)
Mean 13-18 0.98 0.98 1.00 1.01 1.01 0.99 1.02 1.01
PM10? (0.95-1.01) | (0.95-1.02) | (0.96-1.03) | (0.97-1.05) | (0.98-1.05) | (0.95-1.04) | (1.00-1.04) | (0.98-1.04)
19-24 0.99 1.00 1.01 1.01 1.01 0.98 1.01 1.00
(0.96-1.02) | (0.96-1.03) | (0.98-1.04) | (0.97-1.05) | (0.97-1.04) | (0.95-1.02) | (0.99-1.03) | (0.97-1.03)
25-48 1.00 0.99 1.02 1.02 1.00 1.00 1.02 1.00
(0.97-1.03) | (0.95-1.03) | (0.99-1.06) | (0.97-1.07) | (0.97-1.04) | (0.95-1.05) | (1.00-1.04) | (0.97-1.04)
1-6 1.05 1.06 1.00 1.01 0.97 0.97 1.02 1.01
(1.00-1.11) | (1.01-1.12) | (0.94-1.06) | (0.95-1.07) | (0.91-1.03) | (0.91-1.03) | (0.98-1.05) | (0.97-1.05)
7212 1.05 1.05 1.05 1.06 0.97 0.97 1.04 1.04
(0.99-1.10) | (0.99-1.11) | (0.99-1.10) | (1.00-1.12) | (0.92-1.03) | (0.91-1.03) | (1.00-1.08) | (1.00-1.08)
Coarse 13-18 1.01 1.01 1.04 1.04 1.00 1.00 1.03 1.03
PM? (0.95-1.06) | (0.95-1.07) | (0.98-1.09) | (0.99-1.11) | (0.94-1.06) | (0.94-1.06) | (0.99-1.07) | (0.99-1.07)
19-24 1.03 1.03 1.03 1.03 1.01 1.00 1.04 1.03
(0.97-1.08) | (0.98-1.09) | (0.98-1.09) | (0.98-1.09) | (0.95-1.07) | (0.95-1.07) | (1.00-1.08) | (0.99-1.07)
25-48 1.03 1.02 1.03 1.03 0.99 0.98 1.03 1.03
(0.97-1.10) | (0.96-1.09) | (0.97-1.10) | (0.97-1.11) | (0.92-1.06) | 0.91-1.06) | (0.99-1.08) | (0.98-1.08)
1-6 1.01 1.02 0.95 0.97 1.01 1.01 1.03 1.01
(0.95-1.07) | (0.96-1.10) | (0.90-1.01) | (0.90-1.04) | (0.95-1.07) | (0.94-1.08) | (0.99-1.07) | (0.97-1.06)
7-12 1.02 1.02 0.99 1.02 1.01 1.01 1.02 1.00
(0.97-1.08) | (0.95-1.09) | (0.94-1.05) | (0.96-1.09) | (0.95-1.07) | (0.94-1.08) | (0.98-1.06) | (0.96-1.05)
Mean 13-18 1.00 1.00 0.99 1.00 1.00 1.00 1.02 1.01
PM2.5% (0.95-1.05) | (0.94-1.07) | (0.93-1.04) | (0.94-1.08) | (0.95-1.06) | (0.93-1.07) | (0.99-1.06) | (0.96-1.05)
19-24 0.97 0.96 0.99 0.98 1.01 0.99 1.02 1.01
(0.92-1.02) | (0.90-1.02) | (0.94-1.05) | (0.92-1.05) | (0.95-1.07) | (0.93-1.07) | (0.99-1.06) | (0.97-1.06)
25-48 1.00 0.97 0.98 0.97 1.01 1.01 1.00 0.99
(0.95-1.06) | (0.90-1.04) | (0.92-1.05) | (0.89-1.05) | (0.95-1.08) | (0.93-1.10) | (0.96-1.04) | (0.94-1.04)

" Estimated odds ratio (Odds) and 95% confidence interval (Cl) of specified-cause of emergency department visits
by interquartile increase of each air pollutant.

2 Unit of Particulate matter (PM) is ug/m3 and mean of Coarse PM is to subtract PM2.5 from PM10 and hourly
measured concentrations are presented.
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Fig. 1 Distributed lag effects of PM10 by cause—specific ED visits; asthmaticus, COPD, myocardial
infarction, and arrhythmia, with hourly moving average lags (Seoul, Korea, 2008-2011)
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The odds ratio in ED visits ED visits for 1 IQR increase in PM10 concentration is presented with 95% confidence
intervals (Cl). The association of PM10 with cause-specific ED visits was estimated with adjustment for air pressure,
relative humidity, influenza, and precipitation, with hourly moving average lags ; 1-6 h,7-12 h, 13-18 h, 19-24 h, and
25-48 h respectively. The durations of the four seasons were defined as, March-May for spring, June—August for
summer, September-November for fall, and December-February for winter and age—specified PM10 effect for age
group 0-19 was not presented in myocardial infarction—related ED visits due to small number of ED visits among this
age group.
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