\J
—
\]
\I
-
l'.J
-
E
oLl

= O

[—’I—IW

ublic Health Weekly Re

port ’\
Vol. 16, No. 21, June 1, 2023

G'?- I—I—
635 2022 7|SE74 [H=TI O1A] XA}

2|5t xat
652 DIMITRIR QI3h LS XS 915t ST S8

2 SA
665 ALl Lalisis 2017-20214

Supplements
=Q Ztoi £

T OOo

KDCA

Korea Disease Control and
Prevention Agency

eISSN 2586-0860
(=] [m]
=



|4 W 6ISSN 2586-0860
Vol. 16, No. 21, June 1, 2023
P port

ublic Health Weekly Re

Aims and Scope
+ 2473} A (Public Health Weekly Report) (2F01%8: Public Health Wkly Rep, PHWR)- A=} 9] 3-4] eh&xjolct. 71 173t &
HEGY] AL A - A Aol it A 7IREY] ek FRE SV S - & B me FolA Al&stal FEstA AlEste
o= U7bETh 7 AT A AT v, VIR A, &7 S5, A4S 5 WHEH AF =5 A9 il 2AY
I, A% B, Re Ay, A B 5] A1E ARG 3 AT AR AR AR AA WiF £ A(A 505) ERE= N
JHHH(Open Access) SH&A] 24 Beo] U0} o] & 77t FIHER] F=th

AR Y1 B o] wet AaE AHgstofof she, o] Ao AAISHA] F2 8-S A2 EE& A | Q19 2| 3 (International
Committee of Medical Journal Editors, ICMJE)2] Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly Work in
Medical Journals (https://www.icmje.org/) = HY YL 3] 9] 2] u}Ett.

r\i

o rlo 4y

e
=
2]

N of

T

>,
(g R

T o

e

o
ofll
W

About the Journal

T3+ 2077} A (eISSN 2586-0860)> 2008 449 4 7 AU Y &4 sh&Aloln I7/FEo = viF Fa o TyHct. 43
oA ABE = 2AAEE S5 AEE B4 F 7 A=E 7INte s 2ASAHY 73 % AEd JRE AlSstaar H4dE og Aol
o, AleEe e AYHsRe] 54 JAeke FEeke 49 2 sheA 9 e F3F A3 A Zv o)Al (https://www. phwr.org/)°l
A F711E glo] AMEAl @ o= At SteAt H ol FHEA| B2 A4S THEI =AM http://nl.go.kr)oll Hugro =M ShEA] W&

of gt AAA Am B 9 FLS AlFeeh T2 A% AP QF HA|A(Open Access) TEA| R, AZHE o8 2 FHCreative Commons
Attribution Non-Commercial License; http://creativecommons.org/licenses/by-nc/4.0)°l| whet B[4 B2 02 ARE AAP4E F2T 4= Q1o

A B0 A48T A9 AU 5712 wWolof S,

Submission and Subscription Information

T2 A3 A9 BE =59 e 239 A A" (https://www. phwr.org/submission)& &34 7FsstH =251 Al BQ7F &
£ W82 9 B2 A4S gtk £ A73a A 30 99E FHolAE Bl AXEHIL Jon, A7) 5SS Yot 2 oHY
(phwrcdc@korea. kn)2 7, &4, o|HA FAE 7| Afsto] 44T 4= Qlt.

7)eF BLE £ ABH+82-43-219-2955, 2958, 2959), A (+82-43-219-2969) = ©]H| U(phwredc@korea kr)}Z &3 755}t

(o]
.(

w8 20239 6 1€
o

g DRy

AR A e A7 eieh TS vl o ot AAAZ: @ =2t

(28159) 5 AFAl §ET 255 L5 Y2R 187 25 R wYHEte (04521) A& 5+ FuLe 32, aydg 25
73} +82-43-219-2955, 2958, 2959, WA, +82-43-219-2969 A3}t +82-2-325-2093, WA, +82-2-325-2095
olw . phwredc@korea.kr olu <. info@medrang.co.kr

EH°IA. https://www.kdca.go.kr £H°|A. http://www.medrang.co.kr

Copyright © Korea Disease Control and Prevention Agency
This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



R

elSSN 2586-0860

Public Health Weekly Report

9—] 202149 79~20249 79

]

-=
«

(0)

#39]

=
A

He]al

o
B I S S ) I I
= T T & B A L - S
7 T ¥ ® = XU - A T TR -
o 7T o o & @ o o 4 o o5 o
A RN R N N - R N S R N
B E e HE vl BE 2P ofE pWE 57 vE gE T E T
T 5 TE N R B e P T TL By g T =)
ofF w S 0% 0% 0B e TV TR WM MH MT BN S
ol
w.o
T
5
< 1ol
il =
wr bt
ofl ol op
T " o
o i 7o o = o o o
= C TR ¥ I T 5
3 H op B no = Ry
o T X ) oo
7o o / o o A | N r=r o = ; o o
L= BE NWE BE YL ME TE RL BE & NE <
N = Rr g T Fe Of g ©p g g ©n ol
TR B e T T AR Blo R o oz oERH T o o
&
‘WO
o
.uMO
P o
3 -
or B4 o
o o = o o G o B
T " 1 - T
MoT Oz i) 5 5 F % B
0| o o E| o o 5)
R ¥ ] oF T v g R or 1 [ 0
KREs T FXy b WL B T KL RS MG = WE s
Bl 4 o B K By g Mom Mo Xbam Mg OB Nogy Mo o W.o.mo m_n o
ok nF i %o LT e TFo Ve N Vo Ne Nr T w R SR

]

7

s

Korea Disease Control and
Prevention Agency

KDCA

@

%

gl

al

Z

3l

©
s
]

drgae



Check for
updates
=
A =&
elSSN 2586-0860
https://doi.org/10.56786/PHWR.2023.16.21.1 Public Health Weekly Report

20229 7| HA =Pl Q4] ZA}

AR Y RGNS 2 DI RO 2, T2 ISt O|abrhSt O|ol| It o Molstin A, *A SISt B 2245kt

=

B
Jn

=
_):]_A‘
oo
o
of H‘U
ﬂ
i-n:
é
)
ol
e}
H
s}
2
N
q >
i

o = -
st 7]3?‘?153}94 7“*(87.4%) 57 ]3”%‘?*;3?‘}01] et B2 wkou, 715Hs} 71 A3 A ‘ﬂ*‘(63 2%)ﬂr 7] Zi 3%
7HO.1%)°1 ek 142 Ekon, - AFmE A4 9] 2ol ERlsAr). E3 7l$EZ4_ o ARG A E i =39 ¢
7F Ao, FH JRE EFE3H30.3%) A2 ey 7|FRAA0] digh =l Q14 A2 3 HHo|s| IF SAZ 5te] HahH
o471 719k S5 FRRE st FF Flasol A5 85 v Aold, 7149 713 st #d ti=vl A4 2AE A

123
o o olsjet AMe] w3t 5& wopet Bast Ik
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20229 wl= A xyol giadme] o= 1,300dH ©] organization, WHO)E A27xF 4-97]| 3 HSHEF FAS

7P 2 0] AL, Mol 100d ©e] & 3)(Conference of the Parties27, COP27)14 7|52 Zof
7 A= 59 A A4 7|5H3} 7HESkE Qs o o] Mz 715474, 715 9 A7 g3t g4 P5= 9
A71% Ay WEel FErE kst QIek1,2]. 715 sk 2t 5 (Alliance for Transformative Action on Climate and
of st YF 7+ oA (Intergovernmental Panel on Climate Health, ATACH)S XZ3FSt t}oFst o|UME|EE F 513t
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of AAAZGT AT Ftg 26kl 71% WH3K(climate YAo] Bz, FHobd 2 A5 F7HE T3 HAFDHAS
change) 7} obd, 713 9]7](climate crisis) o] TE 73 IT dhz, 47393 7Hhealth impact assessments) <=9, 271 QI

AL AxstaL AH3-5]. FAAR A LR E = 7] 2ol A& A dotol gt 2848 AFshATT].
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97t At o A ug U BELS AW N&HA 24
o thzha B4 Hilo] Washy, 7]5H 7 Hof 2yl ol4]
A 1.9} oS TAAE HHo|s) JF A7t Basie.

SeuEtE oo ofltt AR
(1912-2020%) #&9] &5stAL, 7HF & 109 F 63
7F 2 109 ol AYskATHS]. 2018|0ll= A=4<2 7]
AEEo] AlZE 19734 ol F 7MY w2 o5 M Bt
2 71859, 20204d00= A& 2 717 BHESEA
u 5402 AFE07F BAstg T 202280 A A
TR Z971 WALt o] % WA Wmel Frt o}
AL, A Al 717ko] dojA]= 7] HItol| ff-35t7] A
£ ZEe AR gt A 219} Fuse] #yl

7]120] A 109¥7F

ol WL Fasitt. J=, v, FHAY 52 g 7FE
A9 A7 Forol A 9 AHHLEE St A= 7]
F-77% B HolsH(literacy) SX1 1} Q14 A|E fJsto] 7]

Q1 Q1A 2ALS} B7HE AlYSEAL TH9-111. ool 715917
FES St FAAE Y ol Wy divlgE TH
27129 o wat 20219 A3} 71 SEAGFEIHI2IE A
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FE AHH TG FEE o Agstdtt ALe F
£ Fo17] A8l AFESSHpost-stratification) 7+SA1E 4185t
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1941 o] 4 9 F 1,500822 ¥ v&2 dA7t
49.5% (743%) AA7E 50.5% (757%8)%ct. 9
Al ol/dol 30% (450%8)= 7Hg &kom, 50807t 19.5%, 40
7} 18.4%, TF 194] o]4F 20th7F 17.0%, 183l 30tH7} 7+
B E 15.1%A0h A9EREE 1H/77] Aol 31.7%=
7P T4, Aol 18.9%, FAH A/ 7ol 15.2%, thA/
54 /AF0] 10.4%, BF/A D /B E0l 2+ 9.7%H

A, 7L/ AFTE 4.4% vlER 7P RATHE 1).

i3

2E 60

2. 7|1ZEA 97| 214
715Hste] e dubit AGetn Al s A3

St o = SHE87.4%)12 w3} (W A4 40.0%+

B AZEA SEA 54
= SEX (%)
AA| 1,500 (100)
A
92t 743 (49.5)
o]z} 757 (50.5)
)
1941-294] 255 (17.0)
3041-39A 226 (15.1)
40A41-49A 276 (18.4)
50A1-59A] 293 (19.5)
GOA A 450 (30.0)
A=
A 283 (18.9)
14 /737 476 (31.7)
oA /EH /A% 156 (10.4)
/A 145 (9.7)
1‘41%/73% 146 (9.7)
B/ SR 7 228 (15.2)
7*° A/AF 66 (4.4)
o) J(%).
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ARt W 47.4%), F4(85.5%)°1 B3} 14(89.3%)°
A AgRlA o] =9k tH(p=0.001). 123 AFEE= 204
(78.8%), 30HH(81.9%), 40tH(88.7%), 50t1(90.4%), GOA
ol4(92.3%) =02 AYU7t F7HRE 713t s
A Aok AC& UERTHp<0.001) (G 2). 7185t
02 AT 99 U412 63.2%% HHo R W2 H

¢

o]

AeH, F4(61.6%)°1 Hlsf ©149(64.8%)2] AA U4 0l &%
TH(p=0.430). 203041l ¥]s] AF 7T & 5 7151}

of st AL S7tolla, 71T stz st A7FF ol of
gt &= 604 ol/do] 70.5%, 20H7}F 71 B2 42.9% =
At 7+ 2 Zo)7F A= A0 & YERFTHp<0.001) (F 3).

3. 7|1z

715 HS7E A7) wAE Gl et HE7T SRSt
I Aok SEAE 30.3%0] Bt A0 vEhgh g
= ESEoitt 2tal 3ER At Fol A9 EE 309
(32.3%)7F 7 =A UEHAtH(p=0.341) (& 4). 7|37}
7ol A& JFH #Este] 7MY A Hok= vt
B/ATHE(32.0%), 71 FEAFH(26.2%), 4H - P& 4

S52(21.3%) =02 YEFRTHLE 1).

ol

4, 7|12 EAFLI}
AP @A FPH1 Qe NFEAGFEHE
A9z 71E9 , A37x920] whet SHmtch AA])of| thsfAf
£ 0.1%% ‘& &1 Qi SHEtgth BE ARl
A mEAY G AR A4S B I $EEA L
(p=0.033), B9 40.6%, /49] 48.2%7F B A=
LR THp<0.001) (& 5).
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ol 2 AR digt 2AHES, @A 7| FRsE 9
637
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2. 71530 ik 44
A2l 2=(%)
2 255t QUX| 4Tt Z5sta It o-value
. (049 ZHAEIK| 2+ HEO|C} (f #E+ Qe
Z{H5HX| = ™) Z{H5t= ™)
A 1,500 53 (3.5) 120 (8.0) 1,312 (87.4) 15 (1.1) -
A4
9= 744 40 (5.4) 61 (8.1) 636 (85.5) 7 (1.0) 0.001
oz} 756 13(1.7) 60 (7.9) 675 (89.3) 8 (1.1)
Ay
1941-29A4] 254 13 (5.2) 32 (12.5) 200 (78.8) 9(3.5) <0.001
30A41-39A4] 223 17 (7.5) 24 (10.6) 182 (81.9) 0(0.0)
40M1-49A 275 6(2.2) 23 (8.4) 244 (88.7) 2(0.7)
5041-59A] 295 6(2.1) 21 (7.2) 267 (90.4) 1(0.3)
60A] oA+ 453 11 (2.4) 21 (4.6) 418 (92.3) 3(0.7)
A
A& 283 14 (4.9) 25 (8.8) 243 (85.9) 1(0.4) 0.480
14 /7371 475 11(2.3) 33 (6.9) 427 (89.9) 4(0.8)
oA /EH /S 158 8 (5.0) 12 (7.6) 133 (84.2) 5(3.2)
B3/ A=t 147 7 (4.9) 10 (6.9) 127 (86.1) 3(2.1)
/A5 147 5(3.5) 13 (8.8) 129 (87.7) 0(0.0)
BAY A Y 227 4(1.8) 24 (10.4) 198 (87.4) 1(0.4)
Th/AFE 63 4(6.2) 4(5.9) 54 (86.5) 1(1.3)
29 H(%). -=not available.
7ol AEL vHths S 84.4% (AT A 66.7%+ o}, 7|5 Hstof tigt 9 18 71&stE A3t ALY
A A 17.7% = Yt} 59 ol FH2 88.6% g of it =9l A4eE2 BA YRt ZF oA A
(st A 52.0%+9dE A 36.6%) = YEFATE 20 ¥ gl 21999 QIR o] zfol= ot of o] H]g) HAo]
| o]’ (93.5%, 43 AE: 25.4%+AHE A& 68.1%) oo Z YEtYT APt £&5F AAZE 7R
o '50W oJW’(90.2%, 3 AF: 17.2%+A44H AE: o, E3] 2030MIth= 604 o] Azl Hls| dAs] @

73.0%)°l= "AFE AF ol
B} 22} 42.7%, 55.8% o)Ato g2 =7 UEhgt) @
AzEE w2 A7]|7F Hold 22 7|5Hs} 93] tiet
=719 98 A AY B2t BF FUFFAHE 2).
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A4 Aol w2 7]
2 o 9 7159

A

< A =S HAN,

A3t 78 9% A4

4 SREA AT Aol LET Lkl
Wet 4224 5 AgE 713

Aldi7F 81.5%°1 I3l 6041 4 &

7 37

% A7 AAE
#(11.95%)°] Blsh 24
7 2A det g5 wAg e

A A

F917] 42

3

lt
(o]

ARt 715Hs ¢
A7 FFAF(21.45%)°14 9.5%
Soll Hg wE3 A
Azt " asicty gk 2022
1,6007 4 715
Tof| A, 2030
SAH= 90.4%2 AP

S 7159710 i A2 Aot Egkon &
2ARe] 7150t e A2 A RARE AOE Ut
141, AR 7150

FFE7H20219d AAl, 2022¢ F
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3. 713H3E Qg ARG
AL (%)
T N M7t5ix| Rt 5 5 sy Pvale
(7SR OITEeIe ApzisE orrp  ESOICH  HSICHEZSIC + 0 Htsiy
A 1,500 82 (5.5) 470 (31.3) 948 (63.2) -
3
@2t 744 38 (5.1) 248 (33.3) 458 (61.6) 0.430
ojz} 756 44 (5.8) 222 (29.4) 490 (64.8)
Agd
194]1-29A4] 254 36 (14.1) 109 (43.0) 109 (42.9) <0.001
30A41-39A 223 14 (6.2) 86 (38.0) 123 (55.2)
40M-49A] 275 7(2.5) 71 (25.8) 197 (71.7)
5041-59A] 295 11 (3.8) 85 (28.6) 199 (67.6)
60A] o] 4 453 14 (3.1) 119 (26.4) 319 (70.5)
A
A& 283 15 (5.3) 93 (32.9) 175 (61.8) 0.592
1H/37 475 26 (5.5) 133 (28.0) 316 (66.5)
A /23 /AE 158 14 (8.9) 40 (25.5) 104 (65.6)
B5/A= 147 9(6.3) 48 (32.4) 90 (61.3)
/A5 147 9(6.1) 55 (37.3) 83 (56.6)
A&7 227 7(3.1) 82(35.9) 138 (61.0)
FA/AF 63 2(2.9) 20 (31.4) 41 (65.7)
@9 H(%). -=not available.

B4, 71398} A%l n|A] e o] gt R S84
At 2(%)
g N . p-value
J%X| 2CHOZEX| OS] JEX| ¥0)  ESo|tt JZCHIZCH+ e 20
k| 1,500 381 (25.4) 665 (44.3) 454 (30.3) -

3
= 744 173 (23.3) 341 (45.8) 230 (30.9) 0.152
oj =} 756 208 (27.5) 324 (42.9) 224 (29.6)

Agd
19A41-29A4] 254 65 (25.7) 108 (42.3) 81 (32.0) 0.341
3041-39A1 223 72 (32.3) 89 (39.7) 62 (27.9)
40A-49A] 275 59 (21.4) 136 (49.6) 80 (29.0)
5041-59A] 295 68 (23.2) 134 (45.4) 93 (31.4)
60A] o]4F 453 116 (25.6) 199 (43.9) 138 (30.5)

Add
Mg 283 84 (29.7) 124 (43.8) 75 (26.5) 0.368
1H/37 475 116 (24.5) 214 (45.0) 145 (30.5)
A /FH/AE 158 42 (26.7) 72 (45.5) 44 (27.8)
G /A 147 39 (26.3) 62 (42.0) 47 (31.7)
/5 147 31 (21.1) 65 (44.5) 51 (34.5)
RHAYZA A 227 53 (23.3) 103 (45.2) 71 (31.5)
Zh/AF 63 15 (24.4) 26 (41.0) 22 (34.6)

H: H(%). -=not available.
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H)oA FE 1087H2011-20209)
o2 Qg 2¥Agoz A, Y &
I 65A
7] & QFL2F 0l3t Apgo|u}, A7)

ruhL

o] Al o E:]OT,:I-J,]. u—/ﬂo]

GRER LR

< A%

g0l 654 o]l A

< A
off wlsh A1} 7| TR AFFE7] B 1l AA == Fek
1(9.1%), 53] 60Al o]4 AHTL 7| FHsto] tig T =
of waj A1} 715 8A
ol 7Pg SA Uebdth37.9%).

S Q15 T2y, 715 Hste] gt e

ol

TPt A A B

re
o,
=i

rrn

B U5 .<,>_|%i110|x|°H:f
0 Sz Q¥A0|2] 4Tt
AlChst o|sdo|Ct
oLt o|340|C}

oo T

DoEActH
504 OILH-é 73.0 6.4
0.5
204 oLy é 68.1 2.7
5 O|LY 52.0 36.6 1.8
0.3
S2f _ 66.7 177 13
J3 2. 71 71393 47298 14
B5. 7|3 RAGFE7} A=
12 N A (%) p-value
. =L L QUAX|DE XEMIS|= SRHCE B0 AU
AA 1,500 666 (44.4) 604 (40.3) 137 (9.1) -
3
@3t 744 302 (40.6) 319 (42.9) 92 (12.4) <0.001
of =} 756 364 (48.1) 285 (37.7) 45 (6.0)
A
19A41-29A4] 254 124 (48.8) 85 (33.5) 27 (10.6) 0.033
3041-39A] 223 118 (52.9) 68 (30.5) 23 (10.3)
40M-49A) 275 138 (50.2) 83 (30.2) 28 (10.2)
5041-59A 295 116 (39.3) 143 (48.5) 23 (7.8)
60A °14 453 172 (38.0) 225 (49.7) 35 (7.7)
A4
A 283 129 (45.6) 113 (39.9) 22 (7.8) 0.206
AH/7A7 475 216 (45.5) 185 (38.9) 45 (9.5)
WA /5 /AE 158 74 (46.8) 63 (39.9) 13 (8.2)
B5/Az 147 67 (45.6) 56 (38.1) 11 (7.5)
/A5 147 66 (44.9) 56 (38.1) 15 (10.2)
FAY &AL A 227 85 (37.4) 103 (45.4) 28 (12.3)
/A= 63 30 (47.6) 29 (46.0) 3 (4.8)
@9 H(%). -=not available.
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20219 Gl A AXTE ARG 164
o 715 ssker AR et 914
Ashe Sl ek B2 Wm 24 A, 7159710 e
91(829)% 7173310 W2 AZGHT3%)] T3t 914e]
gelutelel $A 2292 SRISITHI6) 4712 A% 9
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ABSTRACT

The Korea Disease Control and Prevention Agency operates a Climate Health Impact Assessment every five years and
publishes the results to minimize the damage to public health caused by climate change. An online structured survey was
administered in the first study which investigated public awareness regarding the impact of climate change on public health.
There was a high level of interest concerning about climate change (87.4%). However, awareness of the health risks caused by
climate change (63.2%) and the 1st Climate Health Impact Assessment (9.1%) was low, and differences in awareness by sex
and age were confirmed. In addition, we confirmed the public demand for climate health information, areas of interest, and
preferred media. However, we found that the related information was inadequate (30.3%). Further, we plan to develop more

actionable and sustainable evidence-based contents through in-depth comparative research. We must pay more attention to

raising public awareness and improving health literacy on climate change.
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Introduction

In 2022, the greatest heat wave since the 1,300s occurred
in Death Valley, California, and Western Europe experienced
the heaviest rainfall in a century. This shows that the frequency
and intensity of climate anomalies are increasing worldwide
due to the acceleration of climate change [1,2]. According to
the Sixth Assessment Report of the Intergovernmental Panel

on Climate Change (IPCC), the physical and mental health

www.phwr.org Vol 16, No 21, 2023

sectors were included in the scope of climate problems, and
the risk of health impact was emphasized based on the ‘climate
crisis’ rather than ‘climate change’ [3-5]. To establish a rapid
response and coordination system for climate health problems
aggravated by climate crisis (extreme climate) in the interna-
tional society, the World Health Organization (WHO) took
the lead on various initiatives including the new climate health
platform (Alliance for Action on Climate Change and Health
[ATACH]) in the climate health sector at the Conference of the
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Key messages
(D What is known previously?

As the frequency and intensity of climate anomalies in-
crease due to continued global warming and acceler-
ated climate change, each nation is establishing policies
relevant to various climate change and performing sur-
veys and assessments from various angles to improve the
public recognition.

(@ What new information is presented?

The recognized concern and risk for climate change as
well as the interest and support for carbon neutrality
policies were high, but the public recognition on public
health impact risk and climate health impact assessment
according to climate change were low. There was de-
mand on general health and disease information related
to climate health, but it was found that information from
the climate health sector was insufficient.

® What are implications?

The public perception survey related to climate health
was the first domestically conducted survey. It was
meaningful because identified and organized the overall
public perception regarding climate health. In the future,
continuous investigation is necessary for reflection and
utilization in policies as well as multi-angle analysis ap-
proaches, and an improvement in the information com-
prehension capacity for each party of interest, and the
public perception in the climate health sector.

Parties 27 (COP27, the 27th United Nations Climate Change
Association, November 2022, Egypt) [6]. The WHO and
United Nations guideline on health and environment men-
tions the necessity establish the vulnerable class through vul-
nerability, adaptation, and health impact and strengthening of
the expertise in health workforce [7].

The Republic of Korea (ROK) is not an exception; the an-
nual average temperature steadily increased during the past

109 years (1912-2020), and six of the 10 hottest years have

644

occurred in the last 10 years [8]. In 2018, the highest national
average temperature was recorded since 1973 when national
meteorological observation began. In 2020, the longest sum-
mer rainy season was experienced (54 days in the central part
of the ROK) with torrential rain. In 2022, heavy rain occurred
in the largest scale on record. Therefore, to respond to the in-
crease in frequency and intensity of climate change strong
government commitments to develop mitigation and adapta-
tion measures, and public interest are important. The United
Kingdom, United States, and the European Union established
various policies, and strategies, and implemented periodic
perception surveys and assessments to improve the climate-
health information literacy and perception of their citizens
[9-11]. The ROK performed the first Climate Health Impact
Assessment [12] in 2021 according to the Framework Act
on Health and Medical Services in line with the international
community’s effort to overcome the climate crisis. The 2022
Climate Health Public Perception Survey was performed to
identify the demand for information relevant to climate health
and the public perception on the results of the assessment.

This research identifies the demand for information and
public perception on climate health, such as, climate health im-
pact assessment, health impacts deriving from climate change,
and the severity of the climate crisis based on a climate health
public survey. Based on this scientific evidence, we intend to
use the results for the development of customized educational
and promotional data for improving the perception of and un-

derstanding information on climate health.

Methods

There were 1,500 targets of the survey (+2.49%p sampling

www.phwr.org Vol 16, No 21, 2023
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error at 95% confidence level) male and female adults na-
tionwide. They were selected through proportional allocation
extraction by sex, age group (10-year age groups equal to or
above 19 years old), and region (17 cities and provinces) strati-
fication variables using the resident registration demographic
population information of the Ministry of Interior and Safety,
in August 2022. To obtain accurate estimation values, the post-
stratification weight was applied. The survey occurred over a
period of 10 days (August 29th-September 7th, 2022) after
undergoing informed consent of respondents and Institutional
Review Boards research approval (DKU 2022-06-034). The
survey was conducted online, where illiterates and foreign-
ers were excluded. A secondary survey URL was provided for
survey participation to region, age, and sex groups that had in-
sufficient participants during the primary E-mail survey. The
collected personal information was encrypted by the processor
and disposed after the analysis. The questionnaires were com-
posed of queries relevant to the general respondent informa-
tion, perception on climate change, perception on health im-
pact deriving from climate change, identification of public de-
mand related to climate health information, and perception of
the climate health impact assessment. The questionnaires were
completed after a comparative analysis of the collected survey
data related to domestic and overseas climate change impact
assessment, followed by a process of expert input. The results
were analyzed using SPSS 22.0 (SPSS Inc.), and the frequency
and percentage were acquired through the frequency analysis

of the sex, age, and region for the entire respondents [13].

www.phwr.org Vol 16, No 21, 2023

Results

1. State of survey response

There were 1,500 survey participants via the internet com-
prised of males and females nationwide, age 19 or above. The
sex ratio was 49.5% males (743) and 50.5% females (757).
The age of the participants was 30% for >60 years (450),
19.5% for 50-59 years, 18.4% for 40-49 years, and 17.0%
for 19-29 years. The lowest 15.1% was 30-39 years. The re-
gion responses comprised of 31.7% from Inchoen/Gyeonggi,
18.9% from Seoul, 15.2%, from Busan/Ulsan/Gyeongnam,
10.4% from Daejon/Chungcheong/Sejong, 9.7% from
Gwangju/Jeolla, and 9.7% from Daegu/Gyeongbuk, and 4.4%

from Gangwon/Jeju (Table 1).

Table 1. Characteristics of survey respondents

Classification Number of
respondents (%)
Total 1,500 (100)
Sex
Male 743 (49.5)
Female 757 (50.5)
Age (yr)
19-29 255 (17.0)
30-39 226 (15.1)
40-49 276 (18.4)
50-59 293 (19.5)
60 or above 450 (30.0)
Region
Seoul 283 (18.9)
Incheon/Gyeonggi 476 (31.7)
Daejeon/Chungcheong/Sejong 156 (10.4)
Gwangju/Jeolla 145 (9.7)
Daegu/Gyeongbuk 146 (9.7)
Busan/Ulsan/Gyeongnam 228 (15.2)
Gangwon/Jeju 66 (4.4)

Values are presented as number (%). Unit: person (%).
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2. Perception of climate health risk

The response rate for ‘concerned’” (87.5%) was high for
the query on the extent of concern for climate change (very
concerned: 40.1% and concerned 47.4%). Females (89.3%)
were more concerned than males (85.5%) (p=0.001). In ad-
dition, the concern for climate change increased by age, with
the 19-29 age group (78.8%) the 30-39 age group (81.9%),
the 40-49 age group (88.7%), 50-59 age group (90.4%), and
60s and above (92.3%) (p<0.001) (Table 2). The perception
of risk of climate change on health impact was relatively low at
63.2%, and the risk perception of females (64.8%) was higher
than males (61.6%) (p=0.43). Compared to the 20-30 genera-
tion, the concern for climate change increased with age. In the

criteria for the health impact from climate change, a significant

generation gap was shown where 70.5% of the =60 age group
showed concern, while 42.9% of the 19-29 age group showed
concern (p<0.001) (Table 3).

3. Climate health information

Only 30.3% of participants responded that there was suf-
ficient information on the health impact of climate change. In
contrast, the 30-39 age group accounted for the highest num-
ber (32.3%) that responded there was ‘not sufficient’ informa-
tion (p=0.341) (Table 4). The most interesting sector related
to the health impact of climate change was general health/dis-
ease information (32.0%), followed by climate health policy
(26.2%), and safety, behavior, and response measures (21.3%)

(Figure 1).

Table 2. Concern for climate change
Number of cases (%)
Classification N Not concerned Somewhat Concerned Donot P-value
(not at all concerned+ (extremely concerned+
slightly concerned) concerned moderately concerned) know
Total 1500 53 (3.5 120 (8.0) 1,312 (87.4) 15 (1.1) -
Sex
Male 744 40 (5.4) 61 (8.1) 636 (85.5) 7(1.0)  0.001
Female 756 13.(1.7) 60 (7.9) 675 (89.3) 8 (1.1
Age (yr)
19-29 254 13 (5.2) 32 (12.5) 200 (78.8) 9 (3.5 <0.001
30-39 223 17 (7.5) 24 (10.6) 182 (81.9) 0(0.0)
40-49 275 6(2.2) 23 (8.4) 244 (88.7) 2(0.7)
50-59 295 6(2.1) 21 (7.2) 267 (90.4) 1(0.3)
>60 453 11 (2.4) 21 (4.06) 418 (92.3) 3(0.7)
Region
Seoul 283 14 (4.9) 25 (8.8) 243 (85.9) 1(0.4) 0480
Incheon/Gyeonggi 475 11(2.3) 33 (6.9) 427 (89.9) 4(0.8)
Daejeon/Chungcheong/ 158 8 (5.0) 12 (7.6) 133 (84.2) 5(3.2)
Sejong
Gwangju/Jeolla 147 7 (4.9) 10 (6.9) 127 (86.1) 3(2.1)
Daegu/Gyeongbuk 147 5(3.5) 13 (8.8) 129 (87.7) 0(0.0)
Busan/Ulsan/Gyeongnam 227 4(1.8) 24 (10.4) 198 (87.4) 1(0.4)
Gangwon/Jeju 03 4(6.2) 4(5.9) 54 (86.5) 1(1.3)
Values are presented as number (%). -=not available.

646

www.phwr.org Vol 16, No 21, 2023


http://www.phwr.org

Table 3. Health impact according to climate change
Number of cases (%)
Classification N (notNa?[taSIIe:ee\r/(Z?e g+ Moderately (versye;/g\;z?e " p—value
slightly severed) severed extremely severe)
Total 1,500 82 (5.5 470 (31.3) 948 (63.2) -
Sex
Male 744 38 (5.1) 248 (33.3) 458 (61.0) 0.430
Female 756 44 (5.8) 222 (29.4) 490 (64.8)
Age (yr)
19-29 254 36 (14.1) 109 (43.0) 109 (42.9) <0.001
30-39 223 14 (6.2) 86 (38.6) 123 (55.2)
40-49 275 7(25) 71 (25.8) 197 (71.7)
50-59 295 11(3.8) 85 (28.6) 199 (67.6)
>60 453 14 (3.1 119 (26.4) 319 (70.5)
Region
Seoul 283 15 (5.3) 93 (32.9) 175 (61.8) 0.592
Incheon/Gyeonggi 475 26 (5.5) 133 (28.0) 316 (66.5)
Daejeon/Chungcheong/Sejong 158 14 (8.9) 40 (25.5) 104 (65.6)
Gwangju/Jeolla 147 9(6.3) 48 (32.4) 90 (61.3)
Daegu/Gyeongbuk 147 9(.1) 55 (37.3) 83 (56.0)
Busan/Ulsan/Gyeongnam 227 7(3.1) 82 (35.9) 138 (61.0)
Gangwon/Jeju 63 2(2.9) 20 (31.4) 41 (65.7)
Values are presented as number (%). -=not available.

4. Climate health impact assessment

The Climate Health Impact Assessment (every five years
according to Framework Act on Health and Medical Services
Article 37 Paragraph 2), conducted by Korea Disease Control
and Prevention Agency (KDCA), resulted in only 9.1% that
‘knew it well’. All age groups responded that they ‘did not
know or know but did not know in detail’ (p=0.033), and
40.6% of males and 48.2% of females were shown to not have

known (p<0.001) (Table 5).

5. Comparing perception of climate change
public health threats for each period of climate
change

The survey results for the extent of each period of climate

www.phwr.org Vol 16, No 21, 2023

change to the public health in The ROK showed that 84.4%
responded that the ‘current’ climate change will threaten
public health (very threatening: 66.7%+extremely threaten-
ing: 17.7%). A total of 88.6% accounted for the response to
‘within five years” (very threatening: 52.0%+extremely threat-
ening: 36.6%). The response to ‘within 20 years' (very threat-
ening: 25.4%+extremely threatening: 68.1%) and ‘within 50
years' (90.2%, very threatening: 17.2%+extremely threaten-
ing: 73.0%) showed that the response to ‘very threatening’
was 42.7% and 55.8% higher than the response to ‘extremely
threatening’, respectively. The public concern and risk inten-
sity on the threat of climate change both increased as time

stretched farther out from the present (Figure 2).
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Table 4. Sufficiency of data on the health impact of climate change
Number of cases (%)
Classification N (notNac’)[taSIIu;E?flii?;n t+ Modgrgtely (ver?/u:::gs: ri](;[nt+ p-value
slightly sufficient) sufficient extremely sufficient)
Total 1,500 381 (25.4) 665 (44.3) 454 (30.3) -
Sex
Male 744 173 (23.3) 341 (45.8) 230 (30.9) 0.152
Female 756 208 (27.5) 324 (42.9) 224 (29.6)
Age (yr)
19-29 254 65 (25.7) 108 (42.3) 81 (32.0) 0.341
30-39 223 72 (32.3) 89 (39.7) 62 (27.9)
40-49 275 59 (21.4) 136 (49.6) 80 (29.0)
50-59 295 68 (23.2) 134 (45.4) 93 (31.4)
>60 453 116 (25.6) 199 (43.9) 138 (30.5)
Region
Seoul 283 84 (29.7) 124 (43.8) 75 (26.5) 0.368
Incheon/Gyeonggi 475 116 (24.5) 214 (45.0) 145 (30.5)
Daejeon/Chungcheong/Sejong 158 42 (26.7) 72 (45.5) 44 (27.8)
Gwangju/Jeolla 147 39 (26.3) 62 (42.0) 47 (31.7)
Daegu/Gyeongbuk 147 31 (21.1) 65 (44.5) 51 (34.5)
Busan/Ulsan/Gyeongnam 227 53 (23.3) 103 (45.2) 71 (31.5)
Gangwon/Jeju 63 15 (24.4) 26 (41.0) 22 (34.6)
Values are presented as number (%). -=not available.

Not known
Overseas cases

Current statistics

Safety behavioral measures
/response methods

Climate health policy, etc.

General health/disease
information provision

0 5 10 15 20 25 30 35

Figure 1. Sectors of interest as impact of climate change to
health

Discussion
This research studied the perception on climate health poli-

cy and the health impact by the public according to climate risk

based on the public perception climate health survey results

648

from the first Climate Health Impact Assessment. There was a
lower level of public recognition in the ‘health impact accord-
ing to climate change’, compared to the ‘concern on climate
change’. Overall, the difference in sex and regional perception
was insignificant, but the female recognition tended to be low-
er than that of males. The recognition increased with age. In
particular, a significantly low recognition was shown from the
20-30 generation compared to the =60 age group. Thus, the
perception gap between the two generations was more signifi-
cant in public health impact risk (21.45%) than in the concern
from climate change (11.95%), and it was determined that
customized policies and improvement in climate health risk
perception were required for the middle-aged population as

the future generation. In the climate change survey of the 1,600
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Table 5. Level of climate health impact assessment recognition
o Number of cases (%)
Classification - - - - — p-value
Did not know  Knew about it but not in detail Knew well about it
Total 1,500 666 (44.4) 604 (40.3) 137 (9.1 -
Sex
Male 744 302 (40.6) 319 (42.9) 92 (12.4) <0.001
Female 756 364 (48.1) 285 (37.7) 45 (6.0)
Age (yr)
19-29 254 124 (48.8) 85 (33.5) 27 (10.6) 0.033
30-39 223 118(52.9) 68 (30.5) 23 (10.3)
40-49 275 138(50.2) 83 (30.2) 28 (10.2)
50-59 295 116 (39.3) 143 (48.5) 23(7.9)
=60 453 172(38.0) 225 (49.7) 35(7.7)
Region
Seoul 283 129 (45.6) 113 (39.9) 22 (7.8) 0.206
Incheon/Gyeonggi 475 216 (45.5) 185 (38.9) 45 (9.5)
Daejeon/Chungcheong/Sejong 158 74 (46.8) 63 (39.9) 13 (8.2)
Gwangju/Jeolla 147 67 (45.6) 56 (38.1) 11(7.5)
Daegu/Gyeongbuk 147 66 (44.9) 56 (38.1) 15 (10.2)
Busan/Ulsan/Gyeongnam 227 85 (37.4) 103 (45.4) 28 (12.3)
Gangwon/Jeju 63 30 (47.6) 29 (46.0) 3 (4.8)
Values are presented as number (%). -=not available.

Bl Not at all threatening
Slightly threatening

Very threatening
Extremely threatening
06 Not known
Within -QVB 17.2 73.0 6.4
50yr | : : :
0.5
Within
20 yr 8 25.4 68.1 2.7
1.1
Within
5yr 8.4 52.0 36.6 1.8
0.3
Now 13.9 66.7 17.7 1.3

Figure 2. Health risk recognition of climate change for each
period

general public released by Korea Environment Institute in

2022, 90.4% of participants aged 60 or above responded that

the severity of climate risk was significant among the results
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of climate risk severity for each generation, which was higher
than the 81.5% from the 20-30 generation, which was similar
to the results of this research [14]. In the first Climate Health
Impact Assessment (2021, published in 2022), the results of
the recent 10 years (2011-2020 year) showed that the heat ill-
nesses caused by heat waves increased deaths, hospitalizations,
and emergency room visits, from which males and those aged
65 or above accounted for the majority. In addition, the age
group with the highest incidence of patients experiencing death
from ozone exposure, tsutsugamushi as a tick-borne infectious
disease, and severe fever thromboctyopenia syndrome (SFTS)
was 65 or above. Therefore, it can be concluded that the results
highly correlate [15]. However, compared to the interest on cli-
mate change, the public recognition on the first Climate Health

Impact Assessment was low (9.1%). In particular, compared to
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the level of interest in climate change, the level of recognition
from the first Climate Health Impact Assessment results was
lowest among >60 age group (37.9%).

A comparative analysis was performed with the public cli-
mate change and health impact perception survey proceeded
in the United Kingdom in 2021 (3,000 participants aged 16
or above), and the results showed that the concern for climate
risks (82%) and the health impact according to climate change
(73%) were similar to those of The ROK [16]. In the survey
on the health risk for each period, nearly half (48%) of par-
ticipants responded that the impact was current, 64% of re-
spondents predicted that climate change will impact health in
the near future (within five years), and approximately 88% of
respondents predicted that climate change will impact health
in the far future (within 50 years) [16]. The increasing trend
of the perception of increasing threat to health was similar to
the results from The ROK’s survey, but the current perception
of threat to health by the ROK’s public was 84.4%, which was
36.4% higher than that of the United Kingdom (48%), and
the difference in recognition between now and the far future
(within 50 years) was only 5.8% in the ROK. This shows that
the level of recognition on the health risk for all age groups was
overall higher than that of the United Kingdom (40%) [16]. If
climate change as a global phenomenon progressed at the cur-
rent rate it was perceived that the majority of the population
would experience health damages in the far future.

The change in perception of climate health issues to an ur-
gent personal health problem is significant. The majority of
the survey targets (79.3%) demanded preventive safety tips,
climate health policies, and various general health information
regarding climate change health information. Key nations, in-

cluding the United Kingdom and the United States, operate

650

various campaigns (https://breathelife2030.0rg) and programs
(Climate.gov Home, https://climateforhealth.org) to strengthen
communication, improve the capacity of information compre-
hension, and improve the recognition for various targets. These
include health and medical experts, policy makers, and gen-
eral health-sector students. KDCA promotes visual contents
for each target including the general public (booklets, videos),
policy makers (card news), and experts (lecture slides), based
on climate health impact assessment results. The agency also
develops customized educational and promotional data for im-
proving the recognition and regional participation and climate
health information literacy of various parties of interest. The
public perception survey of climate health conducted in 2022
was proceeded to identify the climate health policy direction
and the level of demand for various customized information
based on the first Climate Health Impact Assessment results.
The level of awareness on the severity of climate change and
health impact from the Korean public was identified through
the climate change adaptation perception survey results, and
it was identified that various health information provision and
climate health policy promotions were necessary. The effec-
tiveness of the national climate change adaptation measures
and the success were determined based on the extent of the un-
derstanding of climate change adaption and the political par-
ticipation of the general public. In the future, the endeavors of
the KDCA will include the preparation of preliminary data for
establishing climate health policies through cooperation with
relevant departments and active communication for improving

the recognition of climate health.
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ABSTRACT

Air pollution, especially particulate matter (PM), is one of the major public health risk factors. More than 91% of the
global population lives in areas where air pollution exceeds the World Health Organization (WHO) recommended limits.
WHO estimated that air pollution is responsible for approximately 4.2 million deaths every year. PM has serious effects
on health outcomes (especially in respiratory and cardiovascular diseases and all-cause morbidity). However, there are few
intervention studies on the reduction of PM-exposure related health effects. Currently, air purifiers, masks, behavior and other
interventions, diet and medications are the recommended interventions for reducing the effect of PM on health; however,
scientific evidence for the effects of these interventions are lacking. Here, we review the intervention studies on PM and aim to
identify the recent research trends. Using air purifiers significantly lowered the concentration of PM, resulting in a decrease in
inflammation and blood pressure. Similarly, wearing a mask showed changes in lung function and blood pressure; however,
there was no remarkable changes in the effects on the cardiovascular system. Therefore, intervention studies are limited and

more research is needed.
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Introduction

Particulate matter (PM) refers to particles with various siz-
es, compositions, and sources. Particles with a diameter of 10
um or less and 2.5 yum or less are defined as PM,, and PM, s,
respectively. Inhalation of PM has adverse effects on the hu-
man body. Since the International Agency for Research on

Cancer designated PM as a Group 1 carcinogen in 2013 [1],
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the environmental and public health importance of PM has in-
creased. As of 2016, over 91% of the global population lived
in areas where the air pollution levels exceeded the limits es-
tablished by the World Health Organization (WHO), and the
number of premature deaths caused by air pollutants, such as
PM, was estimated to be 4.2 million [2].

PM can reportedly increase the risk of all-cause mortality,

as well as that of respiratory and cardiovascular diseases [3-5].
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Key messages
(D What is known previously?

The effects of PM on health are well known. However,
there are few intervention studies on the reduction of
PM-exposure related health effects.

(@ What new information is presented?

Currently, air purifiers, masks, behavior and other inter-
ventions, diet, and medications are the recommended in-
terventions for reducing the health effects of PM. Using
air purifiers significantly lowered the concentration of
PM, resulting in a decrease in inflammation and blood
pressure. Similarly, wearing a mask showed changes in
lung function and blood pressure; however, there was
no significant change in the effects on the cardiovascular
system.

® What are implications?

Intervention studies are limited; therefore, more research
is warranted.

Recently, PM has also been shown to be associated with neuro-
degenerative diseases, mental illness, and diabetes. The mecha-
nisms by which PM affects human health include inflamma-
tion, generation of active oxygen species, endotoxin effects, and
DNA damage [6,7].

Although some studies in the Republic of Korea have inves-
tigated the effects of PM on the progression of various diseases,
the number of studies on this subject is inadequate compared
to that in Western countries and China. In particular, the num-
ber of intervention studies to reduce the human health effects
caused by PM exposure is insufficient. Measures such as limit-
ing outdoor activities, wearing masks outdoors, and improving
indoor air quality through the use of air purifiers are recom-
mended to reduce the health effects of PM. The PM concentra-

tion can be reduced by intervention methods; however, their

www.phwr.org Vol 16, No 21, 2023

effects on human health remain controversial. In a domestic
study in which air purifiers were used for children with asth-
ma, the indoor PM concentration decreased, thereby reducing
the peak expiratory flow [8]. In a study by Lim et al. [9] wear-
ing a mask reduced PM exposure as well as the blood pressure
among users. Nonetheless, in areas with high PM levels, there
is no reliable scientific evidence supporting the efficacy of using
air purifiers and wearing masks in preventing the exacerbation
of symptoms in patients with asthma [10]. Previous domestic
and international studies on intervention effects have mainly
focused on air quality rather than on the corresponding health
effects. Therefore, in this study, the interventions used for re-
ducing the PM concentrations were examined based on rele-

vant literature to identify the latest research trends in this field.

Results

1. Domestic/international PM and Health Effects
In recent years, active efforts by the Korean government to
reduce PM levels have led to a gradual improvement in the an-
nual average PM concentrations; however, the perceived effect
on public health remains insufficient. According to a report by
the National Institute of Environmental Research, the annual
average PM concentration in the Republic of Korea has steadi-
ly decreased since 2002 but is still more than twice as high as
the level recommended by the WHO (10 pg/m’) or those of
other advanced countries (7.4 pg/m’ in the United States and
119 ug/m3 in Japan) [11]. In a meta-analysis, the effect of air
pollution exposure on the hospitalization and mortality rates of
patients with chronic obstructive pulmonary disease (COPD)
was investigated [12]. Elevated concentrations of PM,, and

PM, 5 have been shown to increase the hospitalization rate of
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patients with COPD for respiratory-related issues. Particularly,
the hospitalization and mortality rates of patients with COPD
increased by 3.1% and 2.5%, respectively, as the PM, 5 con-
centration increased by 10 pg/m’ [13]. Moreover, the num-
ber of patients with acute lower respiratory tract infections
increased by 15% to 32% from week 1 to week 4 when the
daily average PM, ; concentration increased by 10 ug/m’ [14].
Epidemiological studies have frequently reported a close and
direct correlation between PM and cardiovascular diseases.
Pope et al. [15] reported that a 10 ug/m’ increase in the short-
term PM, 5 exposure increased the incidence of acute coronary
syndrome by 4.5%. This indicates that even short-term chang-
es in PM concentrations can increase the risk of certain dis-
eases. In a meta-analysis, the systolic and diastolic blood pres-
sures of the study subjects were observed to increase by 1.393
and 0.895 mmHg, respectively, when the PM, ; concentration in-
creased by 10 pg/m’, demonstrating the positive correlation be-
tween PM, 5 and hypertension [16]. In addition, PM also dis-
rupts the endocrine system, thereby affecting the incidence of
metabolic diseases, such as obesity and diabetes [17-19]. A re-
cent study reported that PM, 5 also affects the incidence of neu-
rological and mental diseases [20]. According to the results of
a meta-analysis, long-term exposure of 1.2 million elderly par-
ticipants aged 250 years to PM, 5 increased the risk of demen-
tia and Alzheimer’s disease by three times (hazard ratio [HR]
3.26) and almost five times (HR 4.82) [20]. In addition, the
risk of depression (odds ratio [OR] 1.19) and suicide (OR 1.05)
increased when the PM, 5 concentration increased by 10 pg/
m?; however, no correlation was found between the incidence
of these diseases and PM,, exposure [21]. PM also affects the

risk of premature birth and low birth weight [22].
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2. Domestic/international Trends in Intervention

Research

1) Research method

The latest research trends and intervention methods used
in intervention research related to PM were investigated
through a non-systematic review. The MEDLINE, EMBASE,
CINAHL, and Cochrane Library databases were searched for
studies published from 1989 to 2020. Keywords such as “air
pollution”, “particulate matter”, and “trial/intervention” and
their combinations were used. If the information obtained us-

ing this search strategy was inadequate, a manual search pro-

cess was employed to collect more information.

2) Research analysis

Two evaluators conducted the evaluation independently,
and the agreement was subsequently examined. The selection
criteria for the collected articles were the following: (1) studies
that analyzed the changes in health indicators according to the
short- and long-term exposure to PM; (2) studies written in
English or Korean; (3) studies on humans; and (4) studies that
compared the acute/chronic health effects of PM exposure be-
fore and after the implementation of the intervention methods.
Conversely, the exclusion criteria were (1) papers in which re-
search results were not reported and (2) studies that presented
no intervention methods. The research targets are presented in
the PICO (Patient, Intervention, Comparison, Outcome) for-

mat in Table 1.

(1) Status of individual-based intervention studies
@ Air purifier
In the studies on children, the use of air purifiers consider-

ably reduced the PM, 5 concentration in their homes, increased

www.phwr.org Vol 16, No 21, 2023
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Table 1. Key questions in literature review

Category

Detailed content

Patient * Vulnerable population

- The elderly, children, and the poor

- Pregnant women

- Residents of areas with heavy traffic

* General population
Intervention ¢ Air purifier

* Mask

* Behavioral guidelines

* Diet and medications

Comparison * PM exposure

breathing)

* Outpatient visit rate
* Morbidity
* Mortality

- Patients with respiratory/cardiovascular diseases

- Residents of areas with high PM concentrations

- Residents of areas close to industrial complexes
- Occupational group exposed to high PM levels

* Before/after applying the intervention methods
Outcome * General symptoms (e.g., itchy eyes, nose, and throat; cough; phlegm; chest tightness; and difficulty in

* Emergency room visit (e.g., asthma attack, acute bronchitis, respiratory infection, and arrhythmia)

PM-=particulate matter.

the peak expiratory flow, and decreased pulmonary inflamma-
tion [8,23,24]. In the studies on adults and elderly people, the
use of air purifiers reduced the black carbon and PM, 5 concen-
trations, decreasing the systolic and diastolic blood pressures of
the subjects [25,20].

@ Mask

Wearing a mask is recommended to reduce the exposure to
air pollution; however, the number of studies on the efficacy of
face masks for reducing the health effects of PM is insufficient.
A study by Lim et al. [9] confirmed that the short-term use of
masks improves lung function and decreases blood pressure.
In studies on healthy adults, the group that wore masks ex-
hibited a decreased blood pressure and an increased heart rate
variability [27,28]. Wearing a mask also reduced the incidence

of depression and the blood pressure and increased the heart

www.phwr.org Vol 16, No 21, 2023

rate variability in patients with coronary heart disease [29].
Conversely, wearing a mask while using the subway showed no
clear impact on the cardiovascular system of individuals wear-
ing mask [28,30].

® Individual behavior and other interventions

Not many studies have evaluated the behavioral guidelines
related to air pollution. A study involving a group of patients
with COPD were educated on COPD self-management be-
havior demonstrated a decrease in the level of PM exposure
and an improvement in some of their symptoms [31]. In ad-
dition, pregnant women who received educational text mes-
sages regarding air pollution levels, duration, and affected areas
demonstrated considerable improvement in their awareness
of the risks associated with PM, their preventive behavior, and

self-efficacy [32,33]. Regular exercise prevents cardiovascular
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diseases and low-intensity exercise reduces the burden of car-
diopulmonary diseases; however, high-intensity exercise may
increase the inhalation of pollutants [34-36]; therefore, the lo-
cation and corresponding level of air pollution need to be con-
sidered beforehand.

@ Diet and medication interventions

Studies focusing on the effectiveness of diet and medica-
tions that can minimize the exposure to air pollutants and their
adverse health effects are inadequate. A study reported that
taking vitamin B for 4 weeks can alleviate the effects of the ex-
posure to high PM concentrations on the cardiac autonomic
nervous system functions (heart rate and heart rate variability)
and inflammation in adults [37]. Another study reported that
taking omega-3 resulted in an improvement in oxidative dam-

age biomarkers in the blood [38].

(2) Status of the national/regional community-based
intervention research

National and regional intervention policies have been im-
plemented to reduce the generation of PM to prevent the asso-
ciated adverse health effects. They include vehicle restrictions,
fuel substitution policies for cars and buses, and industrial
regulation policies to limit the pollution generated by factories.
Policy intervention and regulations of emission sources can ef-
fectively reduce the PM concentrations and the associated ad-

verse health effects.

Conclusion

Several international studies have investigated the health
effects of PM on individuals who are sensitive and vulner-

able to its exposure. In contrast, research on this topic in the
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Republic of Korea has been relatively limited. Therefore, more
comprehensive research is warranted for various populations
that are sensitive and vulnerable to PM exposure. Due to lim-
ited intervention studies on reducing the health effects of PM
in the Republic of Korea and other countries, there is a lack of
scientific evidence supporting countermeasures that individu-
als can implement in their daily lives. Currently, various inter-
vention methods, such as air purifiers, masks, certain behav-
iors and other interventions, and diet and medications can be
used to reduce the effects of PM on human health. However,
it is imperative to conduct research on the health effects of the
combined application of various intervention methods, as well
as the effects of individual intervention methods. In this study,
the trends in intervention research to minimize the health ef-
tects of PM were examined. The findings of this study will con-
tribute to the development of new intervention methods and
the establishment of a foundation for increasing public aware-

ness of the health risks associated with PM.
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QuickStats

1. Occurrence of drowning accidents by gender and age group

Occurrence of Drowning Accidents

From 2017 to 2021, a total of 746 patients (531 men and 215 women) visited the emergency room of 23 participat-

ing hospitals, which joined the Emergency Department In-depth Injury Survey, due to drowning accidents (Figure 1). By age

group, the occurrence of drowning was more frequent in children aged <9 years (29.5% of total cases), and increased after the

age of 50s. The proportion of death was 19.6%, and that of the =70-year-old age group was 36.2%.
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Figure 1. Occurrences of drowning accidents by age group in the Emergency Department In-depth Injury Survey, 2017-2021
*Source: Emergency Department In-depth Injury Survey, from 2017 to 2021

*Subjects: Patients induced by drowning accidents except those involving situations such as self-harm, suicide, violence, homicide, etc.

*Attention: Emergency Department In-depth Injury Survey has been conducted in the emergency departments of 23 institutions, the data of

which could not represent the nation-wide occurrences.
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2. Occurrence of drowning accidents by place and time

Drowning accidents primarily occurred outdoors, including in seas and rivers (52.0%), and highly occurred in July and

August (Figure 2).
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Figure 2. Occurrences of drowning accidents by place and month in the Emergency Department In-depth Injury Survey, 2017—
2021

*Source: Emergency Department In-depth Injury Survey, from 2017 to 2021

*Subjects: Patients induced by drowning accidents except those involving situations such as self-harm, suicide, violence, homicide, etc.
*Attention: Emergency Department In-depth Injury Survey has been conducted in the emergency departments of 23 institutions, the data of

which could not represent the nation-wide occurrences.

[Reference] Emergency Department In-depth Injury Survey (EDIIS)
°EDIIS was introduced for 5 hospitals in 2006, which has been conducted in the emergency departments of 23 institutions

since 2015.

°EDIIS has produced statistics, such as those of injury occurrence mechanism, general characteristics of accidents, and status of

patients to provide evidence supporting injury prevention and control.

Reported by: Division of Injury Prevention and Control, Director General for Health Hazard Response, Korea Disease Control and
Prevention Agency
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