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3 d
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“environmental change OR “heat wave” OR “heat stress” OR “heat effect” OR “hot
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w22 HIEY HA(risk of bias) AR 2F= Ayt 340 Qlo] HtellA
Hojus 22 ushH (e, B, AEF, oleAl, &3, AEE 5, 2011,
p.65), HIEH Y& H7Kassessing risk of biasi= A=+ AAof| 9t 7 F=3hE
HIEE 918 B7F =75 ARSSto] ARE A7) vIE 19 B ISk @At
T, A, AEFE, oA, £33, AEP 5, 2011, p.3).
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20049 FHUtt ol ATAHR] AHFRA(Alberta Heritage Foundation for Medical
Research)ollA] A4 A1LE Yol 7HeE QualSyst(checklist for assessing the quality
of quantitative studies)& AREFICE o] 7} T4t= A Byl A g HANEE HEY
FEOE FJE 0] 9lom, H-AY] HA|(non-experimental designs) 9 B]-F219] HA]
(non-randomised designs)g ZJE FH LAt A dA+9] EZ B7H T = Q= AA
o], AqFAA Y= Eo]tKKmet, Lee, Cook, 2004, p.11).
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A= A9 A7KDavis, Oh, Butow, Mullan, Clarke, et al., p.1477)°] ZA3f 0.758&
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Relative Risk, Hazard Ratio)S°] TiFel] mjEo] 53t EARFo 2 AxA4 Wa7}t
U wEbA] o] Aol A i =RolA 7R Eol HuE Ad ¥k
(Relative risk, RRIZ HE SAS AToll, Mol ARSI A4l A8 AL
(Zhang & Kai, 1998, p.1691)°] A5t}
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Green, 2011, p.196), EF2AE HUSHA] R AtoA= A= g fels
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(Borenstein, Hedges, Higgin, Rothstein, 2009, p.61), ©] WL 53 g3 YA &
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A, “l"& VAR Qe BEAPT 7] o] T shto] x5k A
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= F19- giAo] Hof Zn7] B Filol 2 BE7F FriASS, 2015, pp.11-12).
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Cl 103-106)2, 7201 1T 2718 W) Al 91l 5% 2718k Aoz F35t

°l A ZF QoA tE2A A 7129AE 7IREe R HAgt AR 2VE F
A9, AP 4R1o] ot 5k A EAolAE ARE o= ofd/do] ol 9
Ayt B A8t AFEE= 754 ol T Ayt 718 FE%E W,
712 1T 371 Al AFEY] 9f3o] 7% J7FITHRR: 1.07, 95% CI: 1.03-1.12). X9
FA MR Asto] A% Axf, 1207 Qg AFY 9192 H=HRR: 1.03, 95%
Cl: 1.02-1.05), Hl94RR: 1.05, 95% CI: 1.03-1.07), QUARR: 1.05, 95% CI:
1.03-1.06)°14 AR L= o5t 713t APgele] | X F3ol we &t
FAAE AETATHRR: 1.06, 95% CI: 1.03-1.09), =ETHESKRR: 1.04, 95% CI:
1.03; 1.06), S&7|ZSKRR: 1.02, 95% CI: 1.01-1.09) 22 QI+ AP BE=7} 7]29]
371t THo] QIlth ST 1t AlelE ERish] sl HEF ofrHKimeta-anova)
BAS SO, B4 Z3F =20] ZiERs St Y, A, AFFERlolA
C1& 712 S710 wE fflo] Tt 483U = ol Rtk
2 HIEY 7R oiM] £ 7] AR 919Ee] B9t At SgF|0f HiRt Axe]
o}, B m3ke a3t 93 107090H, I° Flo] 85.5%2 ok ojay) Bege
ZAe9ct ZFo 7 QIgt Ao At YFH]|(RR)+= 1.08(95% CI: 1.02-1.14)%, H|Z



& 71kl Bls) HA7IZtel= AP 10l 8% S7F6k= A= UL o] Aik=
7} Aol HEA AFoRt 2R71ES 7I8te R B g AT A71E SR A
oJct.

Sk Ak EAoxE AY #go] tisf lelant RS 28513, oleje] SA
Hol| A= o] do] WA Uehkty] tiizo] 18y} HEe A83r dHEs 9
(RR: 1.08, 95% CI: 1.04-1.12)% oJA(RR:1.13, 95% CI: 1.08-1.17) BF & 7|7t
APGE] 91 S7HRIANRE 01449 fddo] B Al & 4= }SItE dAgEEE 754
oollAe] &3t F7|(RR)7F 1.16(95% CL: 1.11-121)°& 754 u[gte] &3} F7|(RR)
91 1.06(95% CI: 1.02-1.10) 2t} 99] & 5% oA ZFO0Z st AP o]
EUTHQ=9.58, df =1, p=0.002). = X|%& tfo= o] Aol A= FF
EAA R GOI5HA] AAUTHRR:1.04, 95% CI: 0.95-1.15).

AETESKRR: 1.07, 95% CI 1.02-1.12)7} ZZ7]ASKRR: 1.11, 95% CI:
1.01-123)02 QIRF AFFE Y 7|70 S71oH, 25714202 QIR AFERIo]
AETESET SAHCRE 5 =& A2 ofYATHQ =958, df=1, p=0.5)F 2).

712 1°C&7t
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Sk B4
poe i) - 108 104,112 2 0
o} - 113 108, 1.17 2 0
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Study TE seTE Risk Ratio RR 95%-Cl W(random)

Exposure = 1C 57t ‘

Kim et al. (2006) 0.02 0.0082 1.02 [1.00; 1.04 4.5%
Ha et al. (2013) 0.05 0.0063 1.05 [1.04; 1.07 4.9%
Ha et al. (2011a) Mg 0.12 0.0096 - 1.13 [1.11; 1.15 4.2%
Ha et al. (2011a) tix 0.06 0.0101 = 1.06 [1.04;1.08 4.1%
Ha et al. (2011a) o1& 0.07 0.0156 = 1.08 [1.04; 1.11 3.0%
Ha et al. (2011b) Mg 0.08 0.0127 - 1.08 [1.05; 1.11 3.6%
Ha et al. (2011b) iz 0.06 0.0123 i 1.06 [1.04;1.09 3.7%
Ha et al. (2011b) oI 0.04 0.0106 = 1.04 [1.02; 1.06 4.0%
Kim et al. (2015) 0.03 0.0026 1.03 [1.02; 1.04 5.4%
Kim et al. (2006) M2 0.09 0.0080 1.10 [1.08; 1.11 4.5%
Kim et al. (2006) ti+ 0.05 0.0097 = 1.05 [1.03; 1.07. 4.2%
Kim et al. (2006) 1x 0.05 0.0114 L4 1.05 [1.03; 1.08 3.8%
Kim et al. (2006) 3z 0.03 0.0119 ] 1.03 [1.00; 1.05 3.7%
Kim et al. (2006) iz 0.04 0.0237 - 1.04 [0.99; 1.09 1.9%
Lim et al. (2013) M2 0.05 0.0077 1.05 [1.04; 1.07, 4.6%
Lim et al. (2013) o1& 0.04 0.0128 e 1.04 [1.02; 1.07, 3.6%
Lim et al. (2013) th+ 0.02 0.0133 - 1.02 [1.00; 1.05 3.5%
Lim et al. (2013) 54t 0.04 0.0151 kil 1.04 [1.01;1.07, 3.1%
Heo et al. (2016) 1996-2000 0.05 0.0179 .l 1.05 [1.01; 1.09 2.6%
Heo et al. (2016a) 2008-2012 0.03 0.0077 1.03 [1.01; 1.05 4.6%
Lee et al. (2016a) X2(2006-2012) 0.05 0.0070 1.05 [1.04; 1.07, 4.7%
Lee et al. (2016a) 24(1991-2012) 0.00 0.0007 1.00 [1.00; 1.00 5.5%
Random effects model 4 1.05 [1.03; 1.06] 87.8%
Heterogeneity: I-squared=96.9%, tau-squared=0.001, p<0.0001
Exposure = £¢
Lee et al. (2016b) xg 0.08 0.0372 —— 1.09 [1.01;1.17] 1.0%
Gasparrini et al. (2015a) ¥L# 712 0.00 0.0008 1.00 [1.00; 1.00] 5.5%
Gasparrini et al. (2015b) g2&m 712 0.10 0.0403 = 1.11 [1.02; 1.20] 0.8%
Son et al. (2012a) Mg 0.08 0.0653 SIS 1.08 [0.95; 1.23] 0.4%
Son et al. (2012a) &4 0.02 0.1403 - 1.02 [0.78; 1.35] 0.1%
Son et al. (2012a) oI 0.03 0.1788 1.03 [0.73; 1.46] 0.1%
Son et al. (2012a) ti7 0.14 0.0401 —— 1.15 [1.06; 1.24] 0.9%
Son et al. (2012a) 3% -0.08 0.1423 = " 1.92 [0.70; 1.21] 0.1%
Son et al. (2012a) g4 0.17 0.0849 ——————— 1.19 [1.01; 1.40] 0.2%
Son et al. (2013b) Mg 0.09 0.0146 = 1.09 [1.06; 1.12] 3.2%
Random effects model - 1.08 [1.02; 1.14] 12.2%
Heterogeneity: I-squared=85.5%, tau-squared=0.0037, p<0.0001
Random effects model ] 1.05 [1.04; 1.06] 100%
Heterogeneity: I-squared=95.9%, tau-squared=0.0003, p<0.0001

1

0.8 1 1.256

Z TE: @3} 34 X](estimated treatment effect), se TE: &3} 37]9] #F Q@Xstandard error of
treatment estimate), W: 71X|(weight), I*-/tau’; G- 7+ Blo] Zhvalue of the between-study
variance)
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regression test)& AAISH AT} bias7} 4.42(t = 6.81, df =33, p<0.05)% & HYJo]
e Ao® UERTK I 3). Z2u7] =10 vt EAF 9 A7) 7I¥(rim and
fill method)& 2-8510] HERZAOIA WAE &3 HFS AlASKL, =AUk 7F
A= gaT37|(167)HE Z7ete] wAst a3 242 (RR=1.02, 95% CI: 1.01-1.02)=
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£ Alglste] B4kt 1 Ay, 712 1T S7IM9 Bt a3 FHARRE
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A=A HE3H7] $15te] DRltbRleave-one-out) S 0§t} HHEA] HEREA
S YAt Schwarzer, 2017, p.3, p.88). 7N A7} A|A=HA A&H 53 a3
FHARRE 1.04014 1.059] A= veh, A4 F9t axt 3783000 FofRt skt
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Seelols el ofe) ATEO] Ak WERLT 25, 7120] 1T 21
Al SIgle] 53053 Cl: 36%) F7HICtE 2k E2EISick ol ke Aol
PRIk, 93, Rololeil, ot} 58 o # AFEE U ke 2
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% 4 BHE Teldlol, BIE4 12 e B4 129 A RS o)
W, AFgo] 8% Z7H95% CI: 2-14%)okh= Ao= YERSTE Xu, FitzGerald, Guo,
Jalaludin & Tong (2016, p.193)> HHO = QIgH AR o] thgt ”ﬂE]'x_ Mg 58t
o} It B oSt 7o) et A JUES 3 10%9] FE02 By

4 a7 ael deA AE 21ee £ de Hel Sl
wief Ul ARRSIEe) 218 ST Aol 128 AL W Al
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ol = ZAo)7|%= SFH(Xu, FitzGerald, Guo, Jalaludin & Tong, 2016, p.193; Guo,
Gasparrrini, Armstrong, Tawatsupa, Tobias, Lavigne, et al., 2017, p.2). °|o] w2t
©9) 25 2710l Wt 7 U ERLAT A SOl 5 A T
AT vl ek, AQAIE 270 oV A28l Blujt A Alefske 7
271 A}ATHBunke, Wildenhain, Vandenbergh, Henschke, Rocklov, Hajat, et al.,
2016, p.261).
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717to 2 gofelA A-8slal thXu, FitzGerald, Guo, Jalaludin & Tong, 2016,
p.197). UM e Ao A7FFFS 12fet HHO| 7IEo] HHEA &2 4%
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1} ZH mofl= 754 oA} Qo] AFglslo] Hrt =L Zlog st 4= Qg
t}. Benmarhnia, Deguen, Kaufman, Smargiassi(2015, p.787)= 12 =Zof tigt ARG
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ol FE Bt 7122 HH A& 20.5C, it 30.8T, Q1A 27.5T, F4F27.8CF 1
=771 Hel8AlE, 2018)%2 ta7t g A|FEY |7 SHARE, @APA] =W
AFEE tielM 712 1T 710 WE AFge] $do] thE Ao Hlsf o =il
E 5 9t ol ot A9 AFPL 120l EE FES FATL 120 tigt
sjEET A32o] w7 W & Qlal, ob SE9] B A EREA] 8l
e 4% 9tk

654 oV TS tpgo 3 71 ek Azl maw, s1e 1T Fis
Ayl el o57|deo® QIS AFEC| 2447 3.79%, 1.40%, 2.32%
ZS7F8FKBunker, Wildenhain, Vandenbergh, Henschke, Rocklov, Hajat, et al., 2016,
p.265). & AALofA] AT APLLIRS AR Anolla= AETES 6%, HIT
2k 4%, T571ES0] 2%E YEhth 712 S710]| weh AgdEeto = Qg AR
990l HEydgoly TE71deHY FAKCE o Il & = gAE F8
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2005, p.350; Shin, 2009, p.24), ©] oA T2 AFY(I = 96.9%), 1)1 EF
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High Temperature-Related Mortality

in Korea:
A Meta—-Analysis of the Empirical Evidence

Woo, Kyung-Sook Kim, Dae Eun Chae, Su Mi
(Hanyang University) (University of North (Korea Institute for Health
Carolina at Chapel Hill) and Social Affairs]

In Korea, climate change and high temperatures have a significant impact on
health and society as a whole. We aimed to provide a meta-analysis of epidemiologic
evidence regarding high temperature-related mortality in Korea. The pooled results
suggest that for a change in temperature condition, the risk of total mortality
increased 5% (95% CI: 3-6%) for 1T increase, 8% (95% Cl: 2-14%) for heatwave
exposure. However, it was difficult to identify differences in risk of mortality by
gender, age, region and cause of death due to high temperatures and to assess the
impact of heatwave on mortality under different heatwave definitions. Nevertheless,
it was possible to ensure that the risk of mortality over 75 was higher than that
under 75 for heatwave exposure. High temperatures were also associated with
increased risk of death for cardiovascular disease and respiratory diseases. It is
necessary to define groups that are sensitive to high temperatures and to identify
the magnitude of their impact in the future, and to provide in-depth studies of the

temperature threshold that the country and the community should respond to.
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