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ABSTRACT

Climate change has intensified atmospheric conditions favorable to ground-level ozone formation, raising concerns about its
impact on public health. This study assessed temporal trends in short-term mortality risk associated with ozone exposure in
Seoul, South Korea, from 2008 to 2022. We predicted daily maximum 8-hour ozone concentrations at a 1 km’ resolution using
a machine learning ensemble model (Random Forest and XGBoost, R>=0.872), incorporating meteorological and observed ozone
data. A time-stratified case-crossover design was used to estimate the association between ozone exposure (Moving Average
01) and cause-specific mortality during the warm season (April - October). Among 328,804 non-accidental deaths, ozone
exposure was significantly associated with all-cause mortality (odds ratio [OR]: 1.01 [1.00-1.01]) and cardiovascular mortality
(OR: 1.01 [1.00-1.02]). Respiratory mortality showed a positive but statistically non-significant association. The strength of the
association increased over time, with higher ORs and stronger significance observed in later years. Also, a non-linear
exposure-response relationship was observed, with a steeper increase in mortality risk at high ozone concentrations. The
attributable fraction of deaths on days exceeding the World Health Organization guideline (60 ppb) increased from 4.7% in 2008
-2012 to 12.1% in 2018 - 2022. These results suggest that the health burden of short-term ozone exposure has intensified
under ongoing climate change. The findings highlight the importance of continuous air quality monitoring, improved exposure

assessment, and strengthened public health strategies, particularly to protect vulnerable populations.
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Ch(Lee et al,, 2024). AAZ th49] st ALofA o
o0& w37 AWE B7) 7o) Folak AL R
o7 H1E3 9thBell et al., 2004; Chen et al., 2023;
Vicedo-Cabrera et al., 2020). § Uo7}, d&F dit= =
% Flolt 4eES 1N Wae H8sted qlutd
342 Azsigon, 1 A% 0 wdol AYE 7
of A&l QA JFE vE 5 U HIsHh
(Kim et al., 2021; Wei et al., 2020).

P4, ol2Rt 71E AFES 2 M F8% HAE
ZHAA ek AA, 229 71 24 W 2 2k AS
5 /1% 89108 Qs 0F Fwst BUIHoR s
RO HE AEie e Aze Hokte] g4F 7}
s40] AxolE Bt o]of gk A= S Ak
o]thOrru et al., 2013). £3], TA] A9 1, QL
W 59 540z 8 0F FE 37t 9L o A

T o, 7|5RS}E oA ARG A F
2 gL FHA 4 9tk (Malashock et al., 2022).
A, 5 APA++= d719 S84 HolHE 7]
Hro =2 sto] I+ tEAT sidol ATt loH,
o|= Qlsf 7jN9] AA| k&S FES| WtIsHAl £ 7t
54°] QtH(Kim and Rohr, 2021).

ojof & Ate ASAIE o= 714 24 ¥igt &
=4 849 4714 W] ek S 0F St
7Aoo g Aol nA= FFE Hoh FUsHA B7ls
1, Q0] e A% 3okl Alzte] wet ofwA Mzt
Sh=AIE T staAL gt o5 9isf 2008 5E 20224
7R 15979 AN 9 713 RS EESHglon, HAl
o P 7S B B B I k)9t S
R = 0.872)F YEHE Xt 8A1ZF Bk 2E(8hour-
average; ppb) S HES B/ olF B9l A=Al
AZT 29le] AEE §8 0F o E e 455
Ko, ol &5 &7 & &3 AMY 7] AEA
W 0 A R4, DEE 20 A% 7|dnes B
AgtomA, 714 24 Wl B4 849 4714 wsl
o W& ARITF A4l 2 S A= o 7|2ARE
AgstaA g
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2 AFoA= Q& ot AFFIS 785k st
of AEA] 257) Al A9 2008 K] 2022 7HA] 9]
AA RS @ F FEARE Gl 59, &2 1L
< % A% Y 204 o ] AAEHEE wet
Ad@4d ~109)004 B s=7F B2 FFo] A
(Jerrett et al., 2009). oo we} & 4= 4L A 1087}
Ao] ER ALE $471HE ATelsion, ol A
B =9 QEEA 77t} dA|ShH 7]E9] 0F
Sdet: HHEHoR JPHTK(Bell et al., 2004; Di
et al., 2017; Jerrett et al., 2009).

AP RE = BAA Bho]lAE2HolE FHAH|A(MDIS)
oflAl AlFst= AR T AFFERJEAE 7INtCE 513
on, AFIRLY] FAE AT SRR AFEHAT dHA
2& L= F=20]A A (Google Earth Engine)2] 714
Hpel ASA] FZHOlEELA A Fdte A=Al L
£ = #(Monitored 05)2 &85t BAPs}I3. o|&
ol A2Al Aol digf 1km® ARG E 9 2o 8
AIZE Bt QE BE(Modeled 05)F &5kl on, 113)
B d&S B9l Eok A e AETFE & R
TS ARESKlY. E AqSAe HEHEYHAES
XGBoosts FHES HWAlZY HEd2 F3 BAAEHUL
o, dE7]7H4E ~ 109)5¢ B 452 R? = 0.872%
e F2E Edoh AHEE W AR E mAlEd 2
dof gt AR AR REo] Z1A s

AtgAtEO= AR T F4 FERE ZFEo0] 917
2o, ZF AlEF W ARE FE &3S HHoto] A
T ERle] Il o FLE AMESHY, o]E AFEY
Aol Fanoh QAsteTh R Agst 1
Aol Hit 2Z(Moving Average 01)& AREo}H O H,
ol @7 tV1e¥ &9 4 AFIFel = IY
E= 1Y oy Yepdth= A3 Aol A% Aot
(Di et al., 2017). T3}, ©7] Q& w3} AP7Io] ATAS
5] 4571 fsl A wete S BAstlon, o
£ sl FHS7INEAEECMWE)NA Al5sh= A1 71
vk ISP RS 714 AF=Q1 ERA-S LandE E-8sto] &
H 7123} 7|99 WS ERelglon, HAYWMS= ERA-S
Land 9¥ A=A AFESE 7]2(Temperature 2m), 7|
(Surface pressure), 73<(Total precipitation)o]™, X5F= 3
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o] HHMA03)O.Z ARSI 712 vy 2 2
ANE A 25 flsl A A&l (natural spline,
AGE 6)2 ARE5}o] Distributed Lag Non-linear Model
(DLNM) FH|2 2o 235t}

AlH}F
1o

2.2. SAH

i3

Hr

2 Ao = AE-53}F AbEl-AAT AAE o83t
2R B2 AE I A4S skl ASA] A E
Al 717k9] 2 & WA AFY A¥S FASHAT A5
AHl-mAAE AA= APgol HAES gl dEd
srot 27|17k dB &5 %0 et &S iRl
oA Blasts Woltt. FA|F o, Aol AR
g9 5Ug A%, ¢ 23 89 itk dAEe
GETIHOZ AR 2 NS 3- 4l GETE 2
A ek, olzjet 47 WEe 714 24, A84, 22
I 5 Azt M2 e HeE aaFoE AT 91
L ol Ut B9 SAUo] AR GRALE T
2 AU, A9 4T 42 5 O] W e
AlZF B nEhHse Sh=t] BatA o, o]= &
wgol2e A7t 7}%0 Qo] Qe tig Fekel 4
H5l=d {-8l5}th(Ahn, Kang, et al., 2025; Ahn, Yun, et
al., 2025; Kang et al., 2025).

2 A9 7|8 EAEFEL AR EAAH I
(Clogit)Z 7§91 4¥EA}(Indi)E ZS3K(Strata)Z 2] F35}H 0.
o, =& Hays o 8AIXE B 2E9 29 o|F B
(MAO1), B3 WH$LEE ERA-5 Land 7]HHY] 7]
MAO03), 71 (Surface_pressure,
MAO03), 7F%>(Total precipitation, MA03)0]H, AREE 7]
wae thgw} 2o

m[m
oft
ﬁ
_t;
lr !

(Temperature 2m,

clogit (NonAcc ~ model_o3_ma0l + temp_ma03
+ press_ma03 + precip_ma03 + strata(indi),
data = data)

E3F, 2008 ~20229 FS AEA F AFEA =
328804802 FAHUCH, dE AlZFE AMGA o=
Hat oF 10 FEo2 SRIFH. o3 Bx EAg 1t
Fsto], & AFolM= ARE-53F HA|(case-crossover)2t
207 ZALE IAE EEoto] 7 Al AR 5
o] &S AEs] Bt zH HFAA F4o] 7hs
SHeE EA sk

M, @ F =E3 APG 99 7] BIAY WA= A
T 49 A 2AEZTQl(natural cubic spline)& ARESH
DLNMZ &3f B7I5tR o, Fig. 4~5 2 7]92E(AF)
Az A v 7o YA} Ao WAL 93 o=
I AL Y 7to] A BA (linear assumption)S 715
& ] AASOR)E ARSSIAT. o= AA 719] B+t
BIE dikstH, BAY 244 Zld ARAQl g5
B doE YIS UETh

S EW AFY AE AT AIHE FAE F9l
317] Yl AA AF717ER1 2008 ~ 2022 574E T
B Este, 7 R SgAQ] ok 25 27
28 IAEAES ST 7 7179 A= T
T2 W AFEREE ZFetgon, 7|7t 7F Aol 4
H 2 ZB|(0R)] 95% AlZE|F7t F3 o F-E H|usto]

7t

o R g Avte] AT Selsh] e ug
£ B4S 259t OF LEAEE MARE WA
At A EAPM,)E F7t B AT, 2419
Pt gL AR GAH Ao, Bd N 0E)
Z4a 78 929 MEOINE §ARE AFS B
=3 A3 A SUT BN TaAter By
oA B Fs w4l skt

2.3. 7|08 4AHE(Attributable Fraction)

£ Ao A= WHOS| 714 Iy

AT 71290 84

[-'\1

B
60 ppbS It 90F kLo wWE  J|dRg
(Attributable Fraction, AF)S FA35}}t}. 7| E&2 &
A L2 od] A= AR vLeS AFHog
Brlete AR, g 2e Ao wet Aot
K %Xl)ﬁ
AF(%)= Z X 2 X100 (2)

i=1j= ij

A7 RR(z;) & jAA A, AR AFGoA 2E T
z;,° T2 FH ] E(Relative Risk)o|™ D, 2 jHA &
A, iR Ao A e] Al Srolck AV E(RR)E
AFE 0F Eo] AN AEES dvhd S7HI7I=AE
Uehfies AXEE, I15E &3 712 k&7 719 A
3 A9 Bt golt. ot °F Tkt AIYE 7
ARge Hetd= FAARB) F41e 544 =4
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o 2AstER olg wslr] g9 21 AdSEE
(log RR)®} HFERAE HIFO® A5HE3A 1,0007]2]
log RRZFS X345k, 7zt whEnith 23 Q& w0 o
A ANATE(RR)S} 0|5 7|RECE 7t 7]ojiaS A4t
ol ZE|FIEE A& o] (Monte Carlo Simulation)<
st FEHo R vhEd Avto] Yyt HELS
£ &8&sto] 7]oEe9 4 U 95% A A=
shoth & AollA= AR EEC] B2 AdRoA OR
(Odds Ratio)@} RR (Relative Risk)0] A9 HUHA 4+
2 2sto], QLZH|(OR)E ARESHY] 7| EE(AF)S
ArEsglnt. o3t B IeE 2F kEo| A7l
n 2= B2 Ao, 344 ES4471A] A vt
Foto] A Ae D FF F740] 7Hestrh= HollA
9]9]7} AtH(Gasparrini et al., 2015).

3. g+ Zit

2008 E 2022 @7HA] @& AH7|7HAYE ~ 10Y) &
OFo] AEA] & HIARLL AFIR} = 9F 328,804 O F 1t
EFom, of & AE¥A AR = 70,492 257
APEARE o= 29,1190|90H. 7717 <] Zo 841t
Wit 2F Bk(ppb)2] A Bagt2 4516013121,
4 37158 FHY) 111.557H2] BEsH]ch. Fig. 12 HAl
2l HdgE o 79 1 km AR} ©919] Hof 847t
Bt &F E0 FH BEE UETh H24 H2
S4a0] AAE ettty I8 S A& AGoM
AXEHZ AL 2F Bk FEE AT £ 3low,

Fig. 1. Seoul 8-hour O3 average distribution and
monitoring sites
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3] Ma HF AHM ddidoz g2 & =7t

FTHoE HAEo] glo], o]y
g T AA S B FEE HE
SHA] & & itk E9], i FEEY 54 9 Yol
ofd 8 E=H, JYPAY Fol XA HX=o] 9lof,
T W FAAGoY {A A9 & FEE FEI| §Y
SHA] gt} o]k HojA, I HdY Ars A
9 U &9 FHE HEAEE FgotA gtgsot= d &
&ottt. AAR 9] AT BHEL AR AMS
39 9] A Yol AA KT koA YEbdTiy B
1EQoH(Di et al, 2017), & AFo|AE =z 7|4t
LEARE S8 W o FHI AWHES T
URATE o= WS4 F4 BHo] AR k& 22 T
5| §tgstA] ol A FFS vhh FAEIE 5= S
A|AFgHTE

Fig. 2= 2008 A 5-E] 2022 87H4] &dl & ZH(Modeled
0s, T} = Zh(Monitored O;, 7HH)S 7|Hto =
gt oF FEO Axd ¥SHE Yehdth F AX BF o
THE 45 ot HHEol §E/4E Hol=d, °f
A= 7Y 2AGESE, v, EAREDHS A7 B,
TE4 v Wl Ad4 99 5 ©7] 434 8
71Q1gE Ao g wWtdErh. 53] 20109 ZHhol= ARe
L A B NP Fds TV 5Y PR

N
o Mz >
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1o 2 & qr

o

1

i

M b
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0, 8H

2020

Fig. 2. Yearly changes in modeled O3 and monitored
O3 concentrations
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Exposure - response curve for ozone(ma01) - all death
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Fig. 3. Exposure-response curve between ozone
and mortality risk

NHo FHagglot, oF 229 5t sHE: 2
Splgt 4 SISt oleig W14 WEolE B,
1715) 2H1E HE AHoR 92 wEsl HAHO
= F7lohe Aol WEEHY, ol 7|% ®3lo] mE 7]
2 /E]_/o\ A S7F e A2 & A0+ 71
Z7A9 Wix =719} A3E 4= Utk(Shin and Lee, 2024).
L322 0 =n ot AP Y 719] HIAY k&t
3 34 ehac, w8 2 AL AR 49 A
AEE](natural cubic spline)& ARE-so] =35} 0,
WAdoR A9H9l 57 S Bolo, TEE 77
7t SRS AR vE TEA
Fo] =Tt o7t A= AlRto] A'd
of wt 7SI Qg 0E Tt HHHAoR A5

Ao gl wef, FF Lsk oFE kEo wE A
29Tl 9% A SEAS AT,

Fig. 4= 92 %% 10 ppb 2719 Uol¥ Ay 933}
of Apde Uehit, mle RddY H 0F BE
(Modeled O3), E7HAS =H = Q & ‘5 (Monitored Os)
£ &8st 244701, @ ZH](Odds Ratio, OR)2} 95%
A1Z]F 7K Confidence Interval, CI)& UEFHTE EEOo] A
AlE ORY} CIgS EwolAe &3 &4 AH7HA bt
=dsto] ZIAstlon, ddfZoA= W& HA g2
T2 AR 7 & AR BT A ARGl tis SA
Ao g [ogt Fol AMdE E3om(Modeled O; OR
(odds ration)[95% CI] : 1.01 [1.00-1.01], Monitored O;
OR : 1.00 [1.07-1.01], = 10 ppb &7}3), o] QFo]
Wldom A7 Upo A% AWS ¥U & UL ©

AT =2

“L

~
2,
>
_O|l"
rlr
Tr‘

+ Mod led O lpp7
ooooooooooo

Odds Ratio (OR)

All-cause mortality Cardiovascular mortality Respiratory mortality

Fig. 4. Associations between modeled Og,
monitored Os, and cause—specific mortality

ottt HEA Argel disiA= Modeled 05914 SA|
Aoz {ogt o AFF(OR : 1.01 [1.00-1.02])°] #Z
H A2, Monitored O:9 A= SAZ 0.2 |F-25HA] &2

ATA(OR : 1.01 [0.99-1.01])°] YEFFTE T+ X EZF OR
7k Zolx= 0.012 ﬁ\_o}x]u} Etﬂﬂ H s5ke &% g}ﬁ\_

_I

T E
=4 & o= Z*Oﬂ*i «1«17} ATt THEkA ixéi 71“&
A7 JFE BagrRietal @Ash7]= o gAuL,
4ol T HEALS NS A F 89
AFEE =95 & U2 AR ZF71A4 Aol
T & AR BF {fo4o] SFEEZR ghe
v, daE g9 FHATE AA = I 29 dBA
= HAE = S A& FPH}(Modeled O; OR :
1.01 [0.99-1.02], Monitored O; OR : 1.01 [0.99-1.02]). ©]
2ot Ayk= Adtd oz Q& AR 7o o] Aol
U= AlAFSH, EH4 7)HE o2 v By 9 3
of vls 7% ¥FY A¥E 4 B 5 U Ho
T AAR 7|E Ao E #EZA 7| TlolE Tt A
9| &9 fHEHE FES] WIsHA] Keth= A}
A AFEYoH, ojHgt H2 TEA 7|8t A7t A
7 ¥ BagrRite 7€ A At dA9E
(Wang et al., 2025). St U] AFoME SHA &
—r—i.J xﬂol:og o]oH /dxﬂ ig_,] r,HjiHo] tﬂo1xh:]-_‘;
ol Hag vt 9lom, sfejo] 914 ndyg 7|vt Aol
M FYe FAE AHsta Iok(Di et al., 2017).
Fig. 5= B4 717k 570d ©9)(2008 ~ 2012, 2009 ~
2013, -+ 2018 ~2022)F LE3}o], A7t w2 Q=3 A
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Fig. 5. Five—year trends in the association between ozone exposure and all-cause mortality
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Fig. 6. Five-year trends in attributable fraction of deaths to ozone exposure exceeding WHO guidelines
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ASHELR Qg A, ol 1 A3 571 714
A 4EAG, BN oY 2
$H0% 48T & Slof oIE nAAT 1 B

Fig. 62 WHO A3 7]2(60 ppb)S =3}
23} AFY 7] EE(AF)Y] AIZHY FolE HojETh
2 27191 2008 ~ 2012 0] zﬂ/\}ﬂo = oF 4.73%
T2-7.82%)7F sk QF &o] 7]Q13 ACE 3
U, 7P 2 7|7191 2018 ~ 2022 %oﬂ%
12.12%[4.41%-20.03%]2 AF43t9c}. o]=3st At
HH 02 AFZF &3] FUFSHAL QIS HojFH,
Hi 7|EE 2IHe IeE 0F g0 WA A
A8k H]go] Hak AL Y-S AARRICH
ol FF Uk ko wE A% FFo] b= 45

ol 71<d

mlm ok

HT oot

N

—
_
1L

o i
o§9

_]

o

ol
S I
>

{

4. A=
2 A 7RISR et 2F vk SR o
€ AA9FE AEAE HdeR I —’F%OW &
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S

HAH R F7eha e Bas| HolRolh 53, v
A 7lee) S dlZude Bedte] o5
Y 0F ge 7129 BEA /N AR 30A GE
43t % MPE ZHAH 5T H5S Holn, oF
3} A% 7re] ATEE Hrk FA 2ok ) 7)o

ESE WHO #a 7|&(8A1ZF B+ 60 ppb)y2 23S 17
T 2E =&Y 7IR1% 23 ANG 7] EE(AF)S &
A 717 Rt ] SV S HAeH, ol 1L
T 2F ko] A7 mAl= Fgol HA; HekEi
WS e ol ©es] 713 218 ofyg}, 1
Foto] w2 APl B AAAFY ST HEE L
2 2835 A3td = 9o, o0& 2o uE APy Bot
ol AlZt &l wet F7Hd 4 U AR W,
Auehe] 2471 TAIE ddo =2 29497t +3E tit o
TFoAE, & Eo] WE &7A AFTY Axd 7]
o 274 grol LAoHA &, 20008 AL th
S/l ol aste ZFS HUtkShin et al,
2020). ol AT XY A g, PR WS
W3}, AT T2, /1% 27 5o wel 0] A% 4%

: |
Lazug 41—*&3_—* (Fig. el 3 5 7204 ¢
B/} sk 7190 9o 4

Ji&"
_?L
38
=
)
i)
ol
ok

& oz A7 QYm0 te 2ud A9E AFE 4+ 9
o 2 AN A7) Tk &0 Bt A
Hog Z71sE weo] PHEY oM, ol A7t wet
AET} B £E Wk 02| BE o] F75RS
2 g} olof et w9l & 0.20] YU 712717}

SIS9S4 9on, Yot & ik I 7|3t
& & 453t W A49Fol B2 g

L AROlA ARG AE A7 ¥
2 RIS A, 71E AFE] B7]10.9
2o eEgro A g fEAe] St

72 S 1) o

i} 6H 2+J+ 79 CE&*;]OH ﬂioH EE} TUHOE A
B3tE 2AE AT B4, 715 HsE Hetolq o
94 % 7t F7FetAL Qe ARelA & A7t 159 2
1 A71749] AAng SO RM, QE-ANY AW/l Al
ol wet WA ow FURtE A2 2AE AlAlst
%E}. ol2igt 7] AAE £AL ©7] EAollA Elst
7] o8& 7134, A7 8919 Fge Y ‘5:; 3
o, 71& 45 JF st 23d 8
o] A% FFol v% AHd F A2 %} & JE}. o|=
# 715 HSE Asket Qlrehs MKyt =AI5}E 57t
B o g Aot 7het, o9 Aol FA &

g 5 A TEerth

2 79 8 A oI UiE EA0AE 4
H ATFE BAoH, o0& =EARE MA2E HASHA
U 2HAEA(PM5)E 571 BAT A= F4A
o Wt 271 fAbeRch 5, wdd 7)R 25— 5
EoF A4 7N 0F FEE v AdoME A

-r‘ [l
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AT AT 5
HAAE T 3 02 Ayl £
A bk, A7t S4o
At of 16_} Ane 2
2 goln, o
;_] )\ 310 o o]— )\ 9\11;]'

97 23kt % k) WA ARt A, 4R
FRLED MM—HE
Sof

Lo 0F A& A=t J—XH SH 2‘/}, *}%}7‘}37} T
=gt Xﬂ—‘—ﬂc’”] izo] EAole T 99E B A=
H e 55 E8olth oz Qs F &Y oA
9] & A FPAEJAT, o3| Ad 2 A
Al 55 YA HHFsHAl £3= 7FsAdel eH,
ojFT E A= AT FH 9 FEA IdF= HA
o % it Ea A 20 REAL B OF 109 SF
o= uotE|lon, o]t B EAS st A5
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Table A1. Satellite—based variables used for ozone prediction

algorithms

ofslg - &AM - &F

ro

o
[on

model development using machine learning

Data source

Predictor variables

Spatiotemporal

Resolution

ERAS-Land Daily Aggregated -
ECMWEF Climate Reanalysis

Temperature 2 m

Surface_pressure

Total precipitation

u_component of wind 10 m

v_component_of wind 10 m

11.13 km, Hourly

Sur_refl b01
MODO09GA.061 Terra Surface .
. Sur_refl b02 500 m, Daily
Reflectance Daily Global 1 km and 5
Sur_refl b03
MODI11A1.061 Terra Land Surface
Temperature and Emissivity Daily LST Night 1 km 1 km, Daily

Global 1 km

CFSV2: NCEP Climate Forecast System
Version 2, 6-Hourly Products

Maximum_specific_humidity_at 2 m_height above_ground 6 hour_interval

Minimum_specific_humidity at 2 m_height above ground 6 hour interval

Specific_humidity height above_ground

Maximum_temperature_height above ground 6 hour interval

Minimum_temperature_height above ground 6 hour interval

22.26 km, 6-hour

MCD19A2.061: Terra & Aqua MAIAC

. . Optical_Depth_047 1 km, Daily
Land Aerosol Optical Depth Daily 1 km
Boosting (XGB), LightGBM Deep Neural Network A3. 2Z =0 IE AL 2EE M Zut
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Table A2. Estimated mortality risks according to ozone exposure level

1193

Exposure PM;s_Adjusted OR 95% CI1
Model O; _ma01 1.68 1.20 2.37
Model O; ma02 2.09 1.41 3.10
Model_O;_ma03 2.30 1.49 3.56
Model_O;_ma04 1.96 1.23 3.13
Model_O;_ma05 1.81 1.10 2.98
Model O; ma06 1.72 1.02 2.91
Model_O;_ma07 1.65 0.94 2.89
Model_O;_ma08 FALSE 1.51 0.84 2.73
Model_O;_ma09 1.31 0.70 2.44
Model O;_mal0 1.33 0.69 2.54
Model O;_mall 1.36 0.69 2.68
Model O; mal2 1.30 0.65 2.62
Model O; mal3 1.20 0.58 2.48
Model O; mal4 1.12 0.53 2.37
Model O;_ma01 TRUE 1.58 1.08 2.33

Table A3. Subgroup-specific comparison of mortality risks by ozone exposure

Subgroup Exposure OR 95% CI
Total 1.68 1.20 2.37
Male 1.84 1.17 291
Female Model O; ma0l 1.50 0.90 2.50
Age < 65 1.73 0.62 4.80
Age = 65 1.68 1.17 241
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