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36mgbmBotrgdal LoogndggemBg domgdyemo dooomocon ol 3gbgdo

o beogooemno olobizotrgds 1360dgbgemmgobglios gdocgdnal 3gLo 30398cmoce
(Anderson, Heesterbeek, Klinkenberg, & Hollingsworth, 2020);

o beogooemno obobizotrgdel goégdg gdacegdool 3030 LEGS@OE Boombygs oo
30396 3306030 dboemo dmb3ogoemydo 398mbggggdol Gomgbmds 5,950-0 odbgoo,

6obo(3 439960l $9bcoo330L Lodgds 396 gondemgal.

(o] beogooemno olobizotgdel mmbolidogdgdol godmygbgds, Hmdmgoo; 10% oo
0330690L 3mbhoghgdel Gomgbmdsl, gdocgdool 0doboégmdsl
oboﬁaéd@ozgg?)b, 030@3800[& 3030 300@6330 33-14 3306)0[} ©o oboqm
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O 20%-00 3006@)05]0360[) éooo@gsoobob 33380636000 330@3300 303[} 300@633[) 83-17
380600U, 00 vboemo dmbdohommoBozoolb dgdmbggggde 2,656-3cog 39330600900, o3
300093 303(4.»03 oaeoéabb 03060‘)[} 300[)30@)0@36) bgdﬁmé\%g

O 30%-00 30bhogdhgdel Gomegbmdol 39830693000 g3ocegdool 3030L Jombygo
dgbodemgogemos 22-9 33060L o 3mb3ohoemodszool dgdmbggggdol Homepgbmdal
dgdi3069%0 1,418-3coy.

O COVID-19 Hospital Impact 3emcocmoo 8ocmgdnmo googemgdo 860336g9mmmgbaoco
>gdohgdo FluSurge 2.0-000 dogdyem 3909390l 12- 33060000 g3ocogdonbongal.

O 3 800‘)3@360[} 608003863?)0[)0[5 3603363@0030600 800030@0[}5068?)3@ odsob, &Hma
obobo 86030@ @033860b 303366360.

9(h30(3901emgdgd0l Lodotmmgds - Bmgme gdodomo gdogdos

9399dhnGo®?
30600@»6 330@3300[) 30300363330 3(360’)600 3[}0003@0(0[}0030[), 3603363@0930600 obgmo
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8003083@0, 606)8(\030@8360‘) 333(00903083636[), é)oB bodoémaaqamb 030@3800[&
95399hneroc 356003530 ogborgdo.

80308363@8636"[’ 33303360[} boqmdga@ss 5336 Goéamao@agsm 330@830)0[} 3033510360
8060‘)30[} Qmsobdoababb. 3@308863@3636015 6036360 303006863@ odsobodoé\m38@mb

™ 33306863@0 @360@)(«06086()@06 @8360@000, 36m30l, 30636003@0060[}0 ©o
meooQJ:]o/oo @0(330[} boaosoboémbo ©o 3688036 3060[3060[5 ooo30boboo3ob 2020 6emob
23 do6ohl.

8603363@0030600, oqmﬁoaﬁmb, &Hma 060300(4:30300 Smaa@qaqmnéo@ 8060[‘)@060@00
o Hgboboaobo@ 30 303863@368608 0bomob 36003@360. 38boboaobo@ bb3o
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930009900l g39dhnére doéagolorgals
3&[5-)@&6363@0 @mbobdogdgdo coo ogthngmogdo

©939383% / 3@ 0bo3ed grmgbym cmbgdy

o

o

330@38000[) bnéomob 33[}06030&)@ boangBosm b363ob360b boad3@o363360b

(3339 3°dmomogolyogemgdnemo b godmbomogolngemgdgemo dmgowo o

360@0 3o/ 6306030(303@0 bogooq)gbob, 030@@)3860b bs@m363(¢m
39600300l 93560(hgd0L) oBLHgdEL o Lobhgdol dmbsenmbyemo
©3(h306m30L 390698000 Sboem080b Loogndggemmdg Lo8mgdgem ggadel
39813239060 oo ycedage gobobemgds (Bicker, 2020; ECDC, 2020b; Legido-Quigley
et al., 2020; Remuzzi & Remuzzi, 2020; WHO, 2020b);

9600L dbéog, bo 30606(h0bem 33bghgdel godemmoggds 939460l LoBmgegd3g
oboqm 303mb333360b 033m6006860b oBoQ)g?mb 30360 ©o, 830063[} 35(4:03,
docod god3gdol dgd;zoegde beogoocmyéo eobhobiza®gdeo, M3
LoBmgoEmydnge 368G mgemmdal bbgs mmboldagogdmob gémaoco
8603363@0030600 830@3300[} Sé@ob OSBBOl’ ngosg@gb@o@ (Ferguson et al.,
2020). 8o1bgcoogoce 030bo, Gm3 53 Fgomeegdol bobgedemogoce godmygbgde
6003@00 ©o ob@o3b 9 30060030 3360 303006333350, 0go 360@) 0o
3603369emmg0boo §9bcd(330L bobhgdol gocodhgocogol mogocosh
Sbo30EMgdEMOEE. ©30Lmob gbrmoe 360dgbgemmgobos dolio Bycdoge
dmbotmobgo (Anderson et al., 2020; Barron, 2020; Cowling & Lim, 2020;
Ferguson et al., 2020; Wang, Ng, & Brook, 2020; WHO, 2020d; Wong, Leo, & Tan,
2020);

beogoocmno olobizotrgdel gozgdhné@mdosb godmdeboég Gonemos 0ol
36mgbmBoérgdo oy o 3o Jmbrogos gdngdool 3030L gowogogdd O 3030L
d99(3069%0. 530dhm8 30B0639Embocmns 0bcogoL Lobhgdol dBocogds M o o]
39L08obhnEo L3gboeam o0393dmb (360 - 3mbhogdhgdol 10% 393(306930)
(Ferguson et al., 2020)

60&663@@3[} 33@8030, 603é3oé3o@3 ©o 3mm6@0606863@0 3003350 390300
dmbobemgmosbiersb (WHO, 2020b, WHO, 2020d; Barron, 2020;)

bo%maoqmgbém@) $obcoo(330L @mbolidogdgde

o

o

3bhoghgdol 3modagdel oo 08eaemdizeol gog@dgemgds g30gdnol do8onbothg
9389, o3 bgemb 3gnBymdl g3ocgdool BoLdgedol dgd;zoérgdol (Anderson et
al., 2020; Hellewell et al., 2020; Shim, Tariq, Choi, Lee, & Chowell, 2020);

300080300l O 39606h0bol BmbadmGobgol goydimaglgds sboemo

Ogdsm@maogbob 8080083636000, 803. 3@35106’” b030336360b 30300886360,
6008@3?)08 oQoaoossbob 8°Q’°°@8°Q’32’°b 050300(4:80300[) Qaémob 630@*36

6350330 06@330 (Hellewell et al., 2020; Saiidi, 2020);
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Lo 308160 30300 dgLogoel Bodmyscmodgds o bbgoolbge b 3m816bo 30300
Byoemb g308mygbgds (3.3. bemzoocmyéo 8gcd) LBmEo, 3gerobbdgdyemme

Lo 309860 35300 39835600Lgel. beagodemyo Agenel Hmemo g3o6bLs 3ymtgdem
d60d3bgemmgobos bobgédemoge qoéamdolidhodesbe 3930 39398gemo
Qmﬁobdogbgbob Qé\mb, 3mmbm36360bo@30 anagmqgmbob bs@agbof{smbo@ o
363 060300(4)80300[5, 300@00@06360[} 00030@06 oboBoQ)gb@o@ (Barron, 2020;
WHO, 2020b);

bGéooso Ogl@oégbob 30’)6 363@3@0 3086360[} 306[}08@360, 0@300600030[)
9937303900 o obggge Lodgonobm LYo gdgdde 396dm LgdhmEal
800606’0@3006000 (Chadwick, 2020; FDA, 2020; Kwon, Ko, Shin, Sung, & Kim,
2020; WHO, 20204);

63[}36[}360[} 800030@0[)60536000 30068060606)360 30@0@360006008@3@
od®o3m63683, 3.3 3006030630@0)63@0 03[}0060[} 60800350@36)0 ambaoésbo
(ECDC, 2020b)

$0bcoo(330L Lobhg8ol combolidagdgdn

o

o

o

3mb3o¢q>sbob ©OYMa3d bb3o@0bb30 boddndols 3030360360[} 80&)0030[}0030[)
(ECDC, 2020b);

303036¢350b @60030 @063[}363@363630 808060‘)300600?)0[} Sodboao@néo@
d99306980L d0Bboo (Cao et al., 2020; Parodi, Jewkes, Cha, & Park, n.d.);

Oéooﬂob o@améomaob 3833303360, (430033@08 806[)08@3603[) COVID-19-00
93000md0L 60l 3L o Bobo 56LGdmd0L dgdmbgggade (bydyde dgdmbgggels
Bomgmoom) 30806003 3513096l gLodedol oobgligdyemgdede (Bicker, 2020; Cao
et al., 2020)

o 606088 3003@0[) 3600000300@0[} 3333303360, 60(3 3603363@0030600
30@)36@0[} 606038 Qosm36360bob odsob 800030@0[}60636*3@0,
ano3oqagbob 606080 803633@360[} 363336300[}0‘)30[}

o Bb{)@" bodol, 112-0b, msabob 3508360 o bmo3q>ol) Sdoagbob oq)33(4>30
Oéooﬂob o@améomaom ©o 606033 3093@0[5 3600(1)00 3000

o m3obol gdo8gdal gotiygomn®o 3mblyamhoiogdol mEz0608q0s 396dm
badd)mé\ob od(l)oném 8006050@3006000, 608 33[}06@860@0 056360
do@odgbao o3 000333. 3006[)3@0030360 36@0 3033663600@3[} COVID-19
os%gdeoob 808(‘03@860[) o oéoog]ol) anq:agﬁoq; o@améomab

o bo 3(08*360 3o30™ 83[}030530 boag@oeosm b8630b0630 303060030060060[}
ngob 8ob3m306360. bo@g@gok;msoo d)gdbdmém 83[}03360[} 603003363?)0 RY:)
8086360[}0030[&

COVID-19 3emobo3yéo 856030l gooemonbol 3983353985/c008(h 303900
Uabq:sbo 6)3300336@0803601) 30[)02)080[}0@ (CDC, 2020; WHO, 2020a)

Lo 306066063 20080 gd8mygbgdyemo bodgo(30bm oBgLgdyemgdgdels
306083@350 0@0)3660003@0 oéoboag@oBOSM Qoﬁ'ab'«jbn@gbgbom, ba@oB
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COVID-19 830@&300 bodoéxm33@m30
3600860030 o 300@0(!)030[) 33000308363?)0

8060003[}@36006 ob@m 3m600d®360, bmq)oo o3 boas@oeosm @osgbgbn@gbgbob
800380@3?)0 abnbndo BQBOSEGOBOU 806[}00‘)03[)36@0@, Homo 333306@3[} 8[)‘3635]0
308086(58&')[)806 06033dl3°°b 303683@360 oo:gobol) 63363630 (ECDC, 2020b;
WHO, 2020f)

(o) 33@0353@33@0060[} 3o03-bo/ooooogbo 0003360 368330')600[5 3830353333683 COVID-
19-0bs 80800[)03@360@ ﬂ33960b 80[)3(1)06009 30633@0@0 306@0330[} ©o

300[530@0@36 bgd@méao, boséqass l)oQaUéSBEJo 330@83@8b3@33@m60b
aogedgemgds COVID-19-89 (WHO, 2020f)

O $9609330L 363z 389800 396g030;3006r930L0rgal bgergolol BoBmogdols
35036gmdd dmbobmgmdol go 33910 $3153930Lmg0L YLsagembmgdal oo
Lg&30Lgdal Byggh™cl HBENbggmmboymagoc (3og. 083b0ds(300,
6363633@0080[), démGogs@o @0030@36360[) boasnéso@m 33@030336@360[}
bndboeotgdol oo Lbgo 36rmgrodgdn)

0bogggi300b 36393961300 o 3MbHE™mo Lodgeon30bm EoBgligenmmgdgdde

o ©69Lgd1mg3900L (850> ImE0L 08 dmb3otemgool, GmBemgdoy o6
8006060@300?)35 COVID-19 obs 30(43003030, ©o 30633@0@0 305@0330[}
dmdLobyergool 8036mgdgemmgoal) 8ogé dBocoymagbol 3933930l dg8ydoggde,
60083@03 ‘35@0 8000303@3[} 533800?)0300003@0@[) (Liu, Li, & Feng, 2020)

o ©69Lgd1emg0d0 3530960l HE0oYEl semgmE0mdol gobbmesogmmgos (3og.
Bobgool semgm&omdo (obotmo 3) yloggémbmgdol 3606(303980L 003300
(CDC, 2020; WHO, 2020c)

O 369Lgdyemgdgdel dogé 396Lmbocmal (9940dgoe, nd3rmbo gdodgde, gdobgdo,
Lobot®gd) 8xdomdal Lobgemmdome 39330L dg3ndoggos dgdgao 360bi303gd0l
Q)oB3om(LieW, Siow, Maclaren, & See, 2020) ob Error! Reference source not found..

- 3EMbog0671bob 3o6mgologol gedmymazocm obgligdyemgdgedo
13060(hgLoc 0bogo30égdol domomo &0l 30l gobymazoemgdgddo (9d9&396Lo,
360003790 0g60300) O 39demgdobooggots mgodonm
396yma30mg098do 396Lmboemal obgligdnemgdodo oymabgdal o d06o8q
yma3bol 14/14 cooobo géoazo 30l 3987305980 (14 g dmb3ehoemdo
ImEr0g9md0/colggbgdol Bmbopgemgmds, 393cga 14 0wy 30bo3g oymgbgds
300008300l 3300 (hgd3geohé0l 3mbhEmemo s ©.3.). sLgmo
36003030Lmg0b 3gLdodalo EoBgLgdYENgdede 0bazErolihEhnEoL oo
Lo 3390000 BmBocrogqool NBEYbggemymego

N 336[}0060@0[} 30’)6033(’060[} BoEoBSQSBOB 3388°b 3383303360 386bm60@0b

39309b0b 398mbgggode

— 396Lmbocmob obgligdyemgdcde 033900l 360013930l dgdndoggde

— 3590000 396Lmbocmols 3mdaemaBgdol 39330L dgdndoggos Loomgdoom oo
3396 bobgemgdoo.

(o] 336[}0060@0[} Uboosémboogbob 3863633@303030
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COVID-19 830@3300 bodoéxm33@m30
3600860030 o 300@0@030[} 33000308363?)0

- 336[}0060@3(4)0 anB3ob boanoqzsbgbooo 800300’0088?)0 o b503@360b
Bod)oég?)o Uob@gbo 633m386@o80360b 38b06030b0@ (CDC, 2020; ECDC,
2020a; WHO, 2020c) 330633@31) 3003@0[}0 COVID-19 3060)30[}0030[)
godmymazoemo obgligonemmgogooliongals, aoaéoa obggg bbgo dbbgocme
300[)300@360[}0030[)

- QQGSUSBUQSBOBHO agboboaobo boaéeggbob 80300300030 onoB 3mb@860
336[}0060@3(4)0 anB3ob boanoqzsbgbob BoBao ©o 8ob@o.

- 306360‘)0@(060[) 3@80030(4)30060[) 3300[)000 domOm0 &ol 30[)
396Lmbocmobogol (§6mbo 3o ogg8980, dbd 3mg960 $31030)
dgog9mg30l oBgLgds (33981mgds, bo3emgdoce beol zm gobymagaemgdodo
6°Q’°93°6°’ 0.d.)

oaém%mqa 3353606060@0 36)(038@3(4:860[) 30006360 Uboqgé)mbmgbob @0330[}

36068033&)[5 800‘)30@0[}6063600‘) (CDC, 2020; Cheng et al., 2020; WHO, 2020a)
o 8°3' 060063080360 SSGOOQJQBOOB 0 omoemo 6683000 6030@‘360

3063@0[) mdboagsoeoobaos ooo3ob 33 303360 Uoésmogooo 6633oo60
30@0@360[} NG oo/obgbmbob 3060068630

o 8°3' oG@nboBoob, boGoBoob Bo@oégbo 3oq>oqm boo36mb0@om,
336[}0060@0[} @0038(4)36306360 0833060 36’”80@36’3?"’[’ Bo@oégbobob
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COVID-19 830@3300 bodoéxm33@m30
36008600%0 o 300@0@030[} 33000308363?)0

Loborgdo

mmbogg 439ybol dmbg 3mbgoe, Lobgodnoa, hoogobe o Lodbégem 3mErgo

396 399800 dmbygemoo oym COVID-19- ol godm, 60c0go6 obobo sbemmbos o
obemm 303306930 9430 Bobgemob, Losy oeBym gemmdsmmo gdogdos. Bobo
930009909060l (2003 Bemob SARS oo 2009 Bemobs 306@33036)0 86)030[)806) domgonemo
608008@0@060[5 80300, d3336360 30630@ 093686 amago@{]bn@o 630&76360[}0‘:30[}
o@é\m]q) 506333683.

30068 3006830 @0053[)0 doemoob 33080/00 80030?)0 o 333000@00 meoo@U&m
olihob30egds, 3mbhogdhgdol s gnmo 3960bh0bodonnm, Ludmgsmgdéago
$0bc00(330L €90306930L Lbgs ddgogoa. o0byo bgmemgde oo Lodndom scogomgdoe,
@063630 06¢36b0360 03[}006860. d3330603 8°8°°°936° 06003080‘3(4:0 OSdstmaogbo
300600:10360[) amdogboao 380/0600@, 3@3d®6m63@0 boaosnégbob 80300386360.
0003060[} 600’080@36360 330@3800[} 30)6@0/000@30 33060@3[}0@ 808006333@0 oym
meooQJ:]o/oo Qob@oﬁeo(ogbom. 0003063o 3803360 03636360 oonaeo 303600
8008300636009 30@63 @060653630 Loddo d339°6°8 803603 oqaégn@o@ @006300
beogooemno olobzotrgoel odhogmdgde (Limemol obygs, 30608g 30606¢0bob
Bomgmmoom) bsomb&yemgdm dmdgdocm.

boabé)gm 300(4:303 606[)530336*3@0 30@30030 6080003350. 603@36033 3@0[}@860@06

os%gdeoob 0@80@0066030 03060)0)@ 8036@&@360[} ba3ob~3bmq>, d3390603 Qooﬁgm
od@onéo 3m6®od®ob dog?)o, 06030300/086*3@0 306360[} oQégn@o 0@36@3030306360 o
domo o%mQJoBoo. boabégm 300630 30’0000@36000 d333o60 oy, 60030@&)8 @006800
dobmdoago habhecgde g3egdool mbol oboggboc. bbgo 3mdgdde dgcool
bo%q)3(4mb Ro 39035 meooQJnéo @obéoseoésbob dag@gbgbo, émaméoeoo L 30
Lodydom ogoEmgoe obyE30 o Jobmdago 393690980l 3519d39ds. wmbobdogdgoo
530bobhGO30mo F060300 0gbs smbEmmgdyemo.

Lobg33Edo goohvEd IE0g0emabEag0 Bemdgdo COVID-19 gdacogdeol dgbs3og93cmoce.
bobo%q:{;ém 3006@6(‘0@0[}0 ©o bo%mao@mgbob 3°6°°)Q’06°b° 8008360006 Uémo@,
5133906.:8 3060500(4:803@0 83@03[}3@33@00&) ambob@gmbob bb30@obb3o 3330330,
308086¢860b o%mQ)oBoo, 3m600d®860b 306)060060 ©o odOonéo 80060@0060680.
dgobggamo J3069 Gomgbmdsd dglsdemmgdgeme gobowd §dgrgdgde obroogoyoemy®
mbgdg Rohotgdnmoym, 603 95399hnee oym gdocgdool goghzgemgdol dghgérgdedo
(Ng et al., 2020).

dagamoo (Bbéo@o 1) 300883*3@00 boabo/ogoo 300(4:30[), 30066 300680[}, boGaoBDé)obo ©o
(Ho03960L Bogé gohocgdyemo 8m3gdel COVID-19- ob g3acgdool Lodobybmce.
Qmﬁobdogbgbob 38303360 d383moo 3003383@00, bmq)oo Qg(l)o@ném 060300(4:30800
dm(399ne000 b do
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COVID-19 830@&300 bodoéxm33@m30
3600860030 o 300@0(!)030[) 33000308363?)0

05036335300 dssgoso boabéam 3«:63— b05603360 0003050
9m 3609 oqﬁaéo 3"’6’3" 3"’650
b & o0bof300 + + + +
bGéoogo 63060636«')[5 JPPFIER0 FPOPROe
399060380 bogobggdm BogmBatagmdals N N : :
399m3bocogde
&ob Sgbob
3:«)3360 30300 &
boBeagocomgbob 993990 3036035300 i i g i
Botrorgammds
333005333350[) odd)oném 3md03?m,
3m600d03?)0b 30@336350 & N N N N
333m5333350b 300600:060530
amdoabo,
mbhyoddnool
go@g)3g{?£’ o 300?)0@360 230 30303?)0[)
9% 60030 303(0336360 303306360[} + o o o
@obocggboce
39696(hobo oo 08memozod + + + +
amagonémbob 33%@3@3\) + + + +
33@&3b3@38@m50b bobd)gaabo + + + +
0603['3[)03630 Oabd)oﬁ)a?)o + + + +
B90oBbg@gg™®> TG lerdhage (rgbyotogbo BobgobdBo
°Q’3°Q’83 3m8bobnéabob 4 - - -
Basd)égbob 3030)83686000
L 30’:@050[} Qob36’>3c + + o +
meocQ)néo boanaom o@aoqagbob @obnéso + + o +
(030803¢0) + 56 5690l
@obd)oﬁeoé,aaa gogmBOQcogbéoso Héo@mbob N N N N 35,2,@350,
983> >250 sob:)i,gbgbaimo
3mb3ogegool 3Bomds domocmo
333005333350[) @003060030[} 30600?)3?)30 N N N N
306m3o bo8ndomco, Oéooﬂob
3600[33@36360
336[)0060@0[) 06360560
QGOSSdBOOb 336[)0060@360 @0330[}
363336300 & bodyoemgdgool godmygbgdsbs oo 4 4 4 4
3:«)60600@0 333005333350[) 3@060 336
33633336030
306@0[3301) bobOgaob 330@030360[} Goé)ba@o
3Bomdo 398m3c00emgd0l boagndggemdy + + + +
bob@gaob 3Bomdo
LE&Mooge §dgogdgde

- b06303360, (1)003060, 30’)68— 300630 ©o bbabégm 300(4:80 300’080@ 033636
800380@363@50 Covid-19-ab 330@3300[}00030[}, 60(3 o3 d3336360b 3036 2003
Gg@b SARS—obs 330@0038md360b @émob 80@363@ aoame@owabob N 303306@360.
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COVID-19 830@3300 bodoéxm33@m30
36008600%0 o 300@0@030[} 33000308363?)0

mmbogg Jgggbol Bomogtrmdgdds 08mgdgrgl 3Gmogdhonoe o LEGSgLE
a5o3000696  godmmoglgdyme  Booymazbol  g@o3dg.  Lobgem8Booymgdtog
©Embgdg GgogoMgds ogm JoMgdE  3mmMebodgdgme o doMoymo
boBmogrmdem  LhGndhngdel, Lojosem o 396dm  ™mEzo60ado30g80L o
dmbiobemgmdal combydg.

— dJoemog 7130630 (Bobgoo) ni3bmdo gocnliol godmgemgbol dglobgd  (36mdgdels

8036@3@360[} 339000003350 dagsssbao ooamdagqagb 330@3800[}0@30
880@9000350[) 3833360 ©o b6630030@ 300@06)3[) 30630’)030000 %33')3@360[)
33300’060@363@0 8008060.

boogndgemoobe go8mgmmgbo, 33513600 30606¢0bo oo 0Bmmmotgds

- 30068— 3006830, 60030680 o b06803*3680 36(‘00{1@03@0@ 383moq>3b 888036m60b
338@*3@3360 80@86033@0 306300()@06 Bo8m8b3@3@o 306360[)00030[}, 608
3606‘)‘)@8@8836”@‘) 3o68oo—b 8306 63300306@0300[}, &Hma bogémoné\obm
80300[53@033 osédo@{mbob Qoﬁgbgbo oneowgb@mbob o6 606)8000@386@0
(Barron, 2020).

- b063o336)o oym 30633@0 d339°6°’ é:mag@aoe 3305860 630[)350 33060@6.
J394o6030  OGYEgIYEm dmdoemodgqdl 1dggdbgb 14 ook odymmgdem
d300pcgdedo.  oabhy®giy  Jgdmbggggede bogdmes  yggawe
g30c0gdomemmgondo  3mbhogdhol  ogbihoeagozedgds  8omo  Lognmogyemm
dm 3330l 39dggmdoo (LoBoGrmsmmeodzoge doemgdol dmbobocmgmdom) o
obemm 3mbogdhgdel bygoemogdnemmm 3060bh0bdo dmo;ogLgds. 398mmgdnem ogbo
3olimdmoagoe (hgd3gGodn&emo b3G0bobge magobgool, bgmemngdol, bobdyndedmgdal,
LoBmgoemgdtoge 396h@gdolbs o Loggembm sgoemmgdol dgbobigemgemgddo
(Barron, 2020; Niehus, Salazar, Taylor, & Lipsitch, 2020; Wong et al., 2020).
Lo 30(4306@)60’) nggbob Qoéq:333obm3ob 600030@0[}506363@00 306030 7,300 >33
™60l mgbmdsdeoy.

— Jmbg-3mbg3>  LBGOogoe dmobobs  Lognmoé  (hgbohmEosdy  mommgyemo
0bogo(3069dmmo 3060l godmgemgbobomgol Lodotm  Lobhgdgdel godoémge.
330d360 @ooasmbd)o 3360 ogbd)gbo, 6)(’03@3603 b6(4>0030Q) Qoosgéao do@odob
y39emo 3bbgoem boogoedymazmde. dmbeos eoboliggbgdgemo d0bs 3900Lo o sbemoco
0336363@0, 306 30093 m030bno3oq)o bobg@agoqgm Lodobom 03006@0[5
Logo6obihobm  mdoggdhgdoe  godmygbgdo.  dmbg-3mbgdo Ly 3o66hobem
®mboldogdgdel sbeymmgdel 30860c ool 3o Gopbggdosb z3o8maygbgds
gemgghGmbymmo bodognégdo (Cheng et al., 2020, Cowling & Lim, 2020 , Beaubien,
2020, Saiidi, 2020).

- 60030630 8068000@06 6)30[}350 @033003536@03 o6 303d3363qm, m388°
dgdmmgdyem  ogbs  dzgBogbgdol  L3E0bobge.  dggycbedo  dotomocooce
3o3moygbgdmeod  3o6obhobo  Lobemol  306mdgddo.  pomzgne 306933
d90goemYnErgmdd bmE309emgdmes dmdomnto (Hhgemgapmbgool 89dggmoo.
30003(4)00603 309?)0@360 @8@303006360 30@0[}30 dom, 30boB 3[} Sbogoémgmeo,
0dols 3863633@b08mo3.>@, éGmd  ob 3‘360(30‘360 336000@0[& 606803@006030
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COVID-19 830@3300 bodoéxm33@m30
36008600%0 o 300@0@030[} 33000308363?)0

oQoaooﬁgbo Q063860@083686 Lobemdo 30300 33@0@360. oadeSQ@o 3030bm
Bb{]@" boBols 6003(4)360, 6003@36383 oqaoaooﬁgbo ob@SEQGSS bognmoéo ob bb3o

oqaoaooﬁgbob 0603030(4:360[) agbobgb 0603m(4>3o300b 30600@3?)0[}. Sgbgbob Qoe3ob
386’3633@3""030[’ 303600 bobg@a[;oq;m méaasmabao 333000@8[) odn@gbob
330860 Qmﬁobdogbgbo, 3o  dm&ob 30603360 33,000 o33 qu:o&mb
ngsmbaa@s (Wang et al., 2020; Barron, 2020).

boabégm 3000’0308 330@33000@0030360 30bhoghgdel dmdogdal 808600
3030’)03060 0b0@o 330000@360, 3o Imérolb boag@oeosm QQSSUSBU@Sbsbob

Qm33886¢o800b 3830068360, 63@803006360[5 608083 oébabn@o 8@002)0@‘360
3mBo(30mborgdol Lobhgds (GPS), budotomyg h&oblodi3ogdol obhmeos oo

3oy badgamgocayygm bobihgdgdo. 30bhaghgdeb 3aggel dgegaee
30@363@ odso Subd)o 060300(4:80300 3db3m30800b oqaao@ob, boSaéJd@o:;mbobo
o @300@360 806330036360[) 38bob36, 6o808 3303300/00 308036¢ob 306363@0[}
3030’)65350@0 30060333003?)0[) 6omq>36mbo, 60’)8@3608 8obb36360b ob
©00bbdgo0l Lobhgdohyéo dg3cmdgo0m oym gobdotmogdyemo. 130650 369w
©®ggdd0 36300069070 g mdocrgmdal Lodolnbmeo Lodbérge 3mErgsd

3008 30860 3006@)60’)@0 033—@06 33800[5‘3@ 3680368683, 6)(’060’)60800 y3gemo
d330360L (hglihotrgds o oYM aE3cgdal mmogbgds 14 mesk cmgoo-
0dmemoposdo. (COVID-19 National Emergency Response Center Epidemiology &
Case Management Team KCDC, 2020; Parodi et al., n.d.)

mmbo30 513390608 8ood@036o @obméomméon@o 83@‘)858@38@”6‘)
333mb303omo 03060000 808003@360[} 303boon. 30066—3006830 oooSQoBoé:SS@o@
3300930 U@oé@abmq:o 36833m600b 8dm68 BQBOSEGOBU, 6)(’03@3603 o6 093686
onbm{oo@méon@oQ Qooaﬁmb@o(ogbn@o. 333@8003 33@8336000 30083@0 odGo
3633300600[} admss y3gemo 300[)3000@08363@0 3°B°360°’ ob333 -
oabn@od)mémn@o BQBosségbobo ©o 30@0‘3@363@0 @obaoésbob
805309030@063630 3mb33@60@0 30(4:8&7[5 3080630306003@0@ 33683*3@0
36(‘083663@0 6000@360’)?)0. doremoobmdodo 36000 @Qg—qmaob 606803@006030
LGS YHOBEGIMES Eodbemmgdec 1500 oodosbl (Legido-Quigley et al.,
2020).

Robgmndo  oboemo  gotnlbol  godmgemgboob 89Lodg  E@moELb  Lobgodyéal
$9600(330L  Lodobolihtrmd gogoemynégmos obglios Loogodymazmgdls o
30633@0@0 305@083()[} &)800@30 3633300600[) 383mb3033683, 0608('3[)03(4:0
0960300l g3obymazoemgdodo Immoglgdyem 3dodg vg000dymaggale o Logotoywmm
°6°33dB°Ué’° 300000@0080009 806@0330@&60[} 3080053833638, ob833 -
30639000 $obcoo330L Lgbobgemyé (boyércob) bocogyégddo
6930bhE06mgonmo 36030L3oz30600 oogogd0l 398mbggagddg. 940393l sLggq
8033000 boanoq):]?m, 80300333@0000 303036@360, 6(‘083@0‘)08 obobo 3@0603’360
603dbgdol o6 g3ocogdomemmgonto 808g3gdol godm Logdgmee  dooRbggobyb.
039630 hgbhotrgos NHoGEgdmeom 3dedg GgLdoGodhmenme Loboémdol
admsg 30308603&5, 60033@000 @obméoﬁmé)on@o 6030033@330[) Bobnbo
36030l go6mLBg oym yobrymazomo.
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COVID-19 830@&300 bodoéxm33@m30
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- mo3ob 3b(4m3, boabégm 300(4:303 8030003350 806bb303363@0 30@30030 ©o

Joemogdgdel  Bozghgol bopggemoce Bodmobym dmdommogdgoe  8oboynéo yozobem
Ogb@oégbo, ol 33@33‘)@‘)3 33[}06@363@0 805@0 BQBOSGOmo oQégn@o
393mgmmgbs o domo  3960bh0bdo  BmaogLgdo. Hgbhoegoel  odoron
383md33@360m0 30@30’)80 303mobo¢o, 3o dmbols, ﬂ33360b aoba(i)bbooo
03(h™dobgobocoob  Bodmnligemgmoce  dmdLobyegdel  (sodosbors  hgbhobrgde
dombogg  oghm3obgdobgddo) 50  Locogyéolb  goblbode, Loy  8ooemosbo
36m3900760L gogemol 8bmemme 10 Byomo glogotrmgds. hgbhotrgoel dgoggzgde
bgemdoboBgomdo  brogds  G08gbodg  Losmdo.  dggyobode  o6ligdmal
boad@oaéggbo, Homo 386603 @060060000603?)0[} ofjd)oném ﬁoémn@mbom,
60033@000 GOQJOB d3396°b @obméogméon@ boad@o:;éaooo 90%-UL 330@83&),

Q)Qg—qmaob 806303@(06030 @033303@3[) 15000-8@3 Qooasmbéo 3360
d)gb@négbob 30@330. bogé)oooo 30330, Bod)oé)@o 200000 @obméo(i)méo;j@o

6030033@830, &ol 33@330@3 @o@ol}@néabn@ 3330953330000 6oBbm36060
03mPbod Gogom 89Lodg vogomBg Robgmals o ohomool dgdwgg (Bicker,
2020; Kuhn, 2020; Park & Power, 2020).

beogoocmy@o (03080 3160) calidobigatgos oo Lodmgowpmgdtogo

§96000(330L @mbobdogdgoe

— Lobgodyédo o6  ooby®o  Lymmmgde @O 06 gohobced  Lmposemyo
Qob@oseoégbob bb30 8603363@(’03060 Qmsobdogbgbo 03@3&)@, (4)o8@360@08 NG
o6Lgdmdcd 330139870 gdgde dmbsbemgmdsdo gotnLol obigbloyéo gocs3gdel
momoodg (Lee, Chiew, & Khong, 2020). cooobyébo dbmemme 8obmdbogo

mo3383§mb oan@gbo.

— 0039630 (24 006360006 23 Fobrhob 3geomedn) bzmemgdol dndomds dghgtcos
6063333@0 390000, 333@38 30 - ob33 3060[}@@0. 80[}0066030 QmSobdogbgbob
méaoSoSo@mégbb 3m36mQ36@686, om0 om 3OOgEM ob 8033d336060m gb
Qmsobdoababo; abobnégba 3303363[) 80@333@30 ég@oaonéao
Q’°58b8?’3@85853°-

- boabé)gm 300(4:8030 80@06@0 30@0636000 660@0 300@0@0 3% 603
6‘3@0[}53006@0 500300600 Egbosmq;@m?)om o%mq:oeoob ©o
330@[}050600@3@830) 30’)3860[) Hgbobgb 3md0@od3mo 3605]00 0O 630@360
e6mob  6gyoddo  0baymEdomgdol(Strother,  2020).  8lbbgoemo  3gbmdgdal
38b0b3@8@3630 8060003[5@0 b 30686360 @08336&0360[) 30060600@0[)0)30[},
@003@3630 8060003[}@0 ba@ob ba@g?mﬁoggdeom bo3no@36360.
aaéémbo@&qégbob 33[)0[)3@3@360006 b333005b0880@30 80300630060@0
306360 obbasgb@sas o@oaoosabb, éHmd bogoémo ba@gbob @06060.

- 30068— 3006830 ob333 8060[)006303@0 30[}3@06360 Qmsobdogbsbo meooQJUéo
Qob@oseoégbob Gobobo@obgbwa@. bosoém 8mb3@8860b ©0dd éooo@{](;m?)oa
aooq)oo 33m03o33?)o, 333303000 boquQ.bG 333@380 oo3ob 806303@006030.
80[}0066030 Qmﬁobdogbabob U8g®3bmbo 803{18@0 ob 3OO0M. Y39emd bobo333m
05000 o bgmemo o039t 33006 9360emodg (2020 Bemob 20 v3&0emo).
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COVID-19 830@3300 bodoéxm33@m30
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93990 3e23ybozop0d

- oooobo33 Ub d333°6° B@oq‘;mb@o, 30’)33@@@0‘360@ 808600@86060 Qaémn@o,
303%30&)30@3 ©o 83[}00 050300680300. 306@083ob boaosobd)é:mgbo
3863633@30303@606 6060[)@363@0 36006860[) 30033@@@036 30500@360[} o
363[}—30)503363630360[} 800690060[5 0db336®360bo ©o 306@0330[} bgd@mé\ob bb30
60680030@336@360[} 8006050@300600).

- 30600@06 3m336030800b 06)0@0303@0 b@éo@saogbo NG oym ba330€oobo,
939469835  398maygbgl 303160 3o300L Lbgocoolbgs Lodnommgds  (Leagooemyéo
33@00, bgfs@néo 33@00, 3@030@060 o 30@000(4)800@360 bo%maoq:m366m3o
003d9y6ol  0g0mgdn) dmbobemgmdol ™M  0baymEdotgdols oo
36)0)030@05@030[} bd)é)od)gaosbob aabobgb 6)383360b 3obo8330@. 806(3[:0@36360
3000303@0 33@3006063686[} ba@gbob 6383@063@0@ @obosob 33bob36, oy
60)@0[}, bo@ ©o émamé 36@0 b@smegb Goqabg?mb 80800836860, ob333 0d
boq;é:mbgboooﬁ ©o 3033063600‘), 60033@08 N 303306@360 qu)bs?mb
Qoboﬁsmbgbob, émd obobo asbod@mo 30b@8b Qaaogoeodmém 3030060360006
306)@0306 33[)3?)030 3900030 boaaQoBOGM 8330 3860bom3ob.

— bodb&ger 3mbgal 3039 GBoombgdde COVID-19-0b 398mbggggdol momdsdy
dmbobemgmdol 0bggmEdotrgdalismgal godmygbgdyem odbo gobgodal Lobhgdo.
33@30’)605363630 b@gbmq)a 0d 0@80@3&)[5 0@3660030806360, bo@oB 30803600
©00gbmBol  oldodog  0dymezgdmeed,  3gLododolo  EGMEl  Bomomgdem.
363900 90mEd  dmBmgds, Gm3 bgdoldogeh 306L, Gm3gmmo dgbodemme
dgbgoodo ymazoemoym o3 3530960206, Boghocgdobs woyymgbgdgemo hgbhobrgds.

— bobgo3y6do g3ogdayéo gobgodal mbol 96930l 3gLobgd Loyt gobsbocogdsd
ambob@gmboao 8080006300 3obo 3% émaqmb 8030d03(4m 3060030 3mb@0
3693096 dobolihErol ndyocmm Boboyemmdon. ¢oego6do dmbobemgmaslionsb
30‘:3360 3030030 3060@0@ oym Boémn@o d3396°b 30439 36380@36@0, (430033@08
go3mbgbocmo gdocogdomemmgos (Wang et al., 2020) (Piper, 2020) Wong et al.,
2020, Lee, Chiew, & Khong, 2020).

93680360 3olybo

- b063o3*3630 bobg@aﬁ'oq;oo maom@obodagbf]@ 30636[} ob @oabodaabg@b, oy
308086¢0 bobaQ)oL;obm 3obionob bobgqaogoboo oSoSQonégbob ngn@mbb,
LerogoBmdl mgdo 100 Lobgodyeymn mEoGL (73 933 EMmENO&0), bmemm
©93bogdgdemgalb  g36doemgds Lo 3060bhobm  mggdol botidg 396Lmbocmals
ymg9embemoynéo dg93memgool gd;306930. dhoogobol gdocgdnal Joérogol (396hE3o
od@ono’oo é)mqm agobén@o 60[536)[)860[5 80@06050@36030, doon  dméob
bodgdol o3olol eocgeqdLotgdsle o bomdgdol Botdmgdol go86col 80860
LobgemBBocgem LobL&gdoby o Lodbgrtm 3gébmboemol 3o8mygbgosda. Lodbégo
300630[} @0@3630 ©OEM 3obmdo, Gmd d33806030 oébgbnqm 36080[)0[)

60@0[}0@050@ 25 30@006@0 @0‘:@060 odsgbo 30300300030@0.
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COVID-19 830@3300 bodoéxm33@m30
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§96co0(330L Lobihg8al 3Bocoymazbo

Lo3gco0(306m 30gdels yLoggGcbmgds
. os%gdeoob 3006@)600@0[5 QmSobdogbsbo

o 80@0 bobnﬁmdo 33360[} 3b<4m3 boSB@magbob 3dm63 boangBosm
306)[}(’050@0[} boanaom?)S oéQQHSSBQ 303060(3 30, 0 dom Bba@gbo NG
>®gbodbgoso (Klompas, 2020).

o b0030@39mo3m3630 bg@gbob boGoOoéUQJo Q08~3303360b ngabob QoBSOU
BganeeByo 3ga3ebgos;
o 3@060 30[) Oaéo@méooi’)g 3300030 M0MMYYD0 boSngBosm 3330 30[},
3')803600[’ ©o 3080@0060[} doénéaon@o Goqabooo 3863630@300030;
o BOBOSGC)SBB dméolb bn@ 83063 1 83@60050 @obOosBoob @0(330[}
7B6bggeRyeezo.
e Bobo bo%%a 30’)833030 boangBoﬁm 336[)0060@0[) (330
. Uboq;é)mbmgbob 806[)0 33006)363@0 800832)0 88@0 bobnsmdo 38360[}
3@80030(4:30060[) 8060‘)3030 Boémnqm 06086[)0‘36)0 m36o3oob demm 30[}
mosoaaéma@gbobom(;ob 3003*33033 330’0[)0060@0[)
o bmdboéabn@o 30@00360[} 80800836360
o bmdboéabn@o 30@00360[} oédmsob 333005333030 060063080360
336@0@-)800[)0 ©d domomo 6633000 mjboagsoeooboaos ooo3ob 33303360
(47). gb obogbl gogemgbol azoemhggdel bgemmgbn®mo g9bhocmszeal
23560 gd0l bogoom Gomegbmdody, 63 b ogmb
600030@0[)306363@0 o9 03060036()[) boéoém éooo@gsm?mb
6006&0603060[}0[).

ooy
o Bobgomob dogoemomo (ob. obo&moe 3)

o Uo30boo mS@oos 3@050 3% 6)(088@08 8330006@0 24 Loovoob
396353emmd5d0 35309600 HE0ogel dbsércosliodgeoce. ya3oley mbemsnb
3006[53@@0300[} 38333006009, b0030@33m03m obqags@o 80@03@863@0
d 33660@0060[} 0380@06@002:0[) Bobolbo&® 3303')[’36‘)[” 36333Q)o 8383036
3°B°3603?’b’ 3OO9EM boo3oQ33mo3m30 3080@)0 ob 303306)00000 bb3o
o(430330@330*360 36(0030@0[) bo3o@39mo3mgboboo3ob, Ud)oég?)@o
0bLhEBNIhogL 030000B8memo0ode dymeg bozemgdoce Logigm 3o3096hgdL
o bmbmSQ)o Q0030@36083 83@0@ b03$3m 303036@36[}, aosaoémom
396LoBmgenmo Loogodymambomgal. mbemoob 3emobo 308 ga39dhneoce
1836639y boogodymaml o¢gec g0l 39330630 o bgemo dgnBym
dgbodemm dgdmbgggqoel sérgyem godmgemgbol. (Bobgoo).

O goEonEyogemo  obdobgdol  gobymagoemgdol  39&Lmbocme  sbrogbeod
383mb3@0 3006006336@0[) Oéoogb @0030@36033 83@0@ bo3$3m,
bo3emgdoe Logdgm o Lbgo 36magocmol 3o309b¢gdoe o ddemggod
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COVID-19 830@3300 bodoéxm33@m30
3600860030 o 300@0@030[} 33000308363?)0

aomomgbgbb l)b3o@obb3o 30@88m600b 303036@86& 29339
bBSBooQJnéo nggbo 60@03@368@0 @obaoégbob 806900030@36030
33[)3@0[} ©o 6063(0030@050[) docoo l503(4>80b 3OO0 O EO8OMO ol 30[}
8006360@ ansmq;obom3ob. b00$3m 30(3006@)360[}00‘:30[5 booaa@asmq;mao
6°8°°°9°° @oamn 30@363@0 Bbg@sbomo 3@060 30[) 30@00360,
Bba@gbomo mbbgéSOBon@o 30@0@)360 o 30’)830‘3@06‘3@0
00)800360030000 aoambo 3300930 303036@360[) 30@00360.
6000@360066030 &)3336[}3@0 d)é)osb 3603300[) 300@088(4)083@0
$933160 ©90g;30000 (QRT-PCR) coo / 96 3003307¢h96cmo hemdmg&oaoom
an@obgnéabnwo Qooasm%ob 3dm63 308036@)360 mo3b@86mq>635
b030606¢06m 30@00030, booq)oo 3080860360, 30[}0)0603 b@SBon
ano3oqagbob 803m608b3o, 80@03303@000 bb3o 306300030@36030 o6 obiobo
86863600@636 606083. 60@03@368@0 Qabaoésbob 3o69mq30@360b
8006360@ @osmosobo o d)éoog]ol) bob@gaoa 33033060 oGoggdBoob
33068Q060 30@08830, 600300(4)8 3‘)30360360[)’ obs 80@03@063@0
anbaoégbob 806300030@360[} 336)[)0060@0[) bodaoosmbob oégoqmb
338@3@30[} 333330’)6000.

o 60@03@368@0 Qabaoéabob 3o69mq30@860b boéoémsbgbb 3086030
333@‘)83 OO0 3600’:&00300. boo3oqa33mo3m3 dmobeoobo 30(4)0030[)
gqmenéo bob(i)gaob ﬁoamgo@obgbo, @063680 300006@0606360[)
gqmenéo aadoﬁogasbo, 3o@03@363@0 @obaoégbob 3"69”%0@32")
33060@3[}0 ngooo 300030(4)030 06Q030Q)qur3(4m @083()[) boano@abgbomo
o boaaQoBosm 30)630)60@00636000, 8060[)006(303@0 80@03@063@0
anbaoégbob 606309030@360[) Oéooﬂobo ©> Jomomo é)ob'_gob 3mbols
boag@oeo&'«o 38(6[)0060@0[) 06@030@*30@3&0 @0(330[} b@os@o(ﬁ@n@o
boan‘)@gbgbom oq)$3(4:3o, 8°°Ud8° ob 30000 3030360000 83830360
30800360 ©o m330’ooBogbo ©o 30@03@063@0 Qobaaégbob
606309030@360[) 30080860 boo3oQ33mo3mb bb3o 806300030@36360[)
anabaao/og 386)bm60@0. o3 8003860[5 38333036003 ambgo/onPo
b0030@83mo3mb 83333006000 305(‘0@36‘3@0 338@‘3@‘3@0 aoéoagbob 0d
mosoaaéma@sbSO 3m6336@o’006360, 6003@3603 833@088 33@0@
bogoémgb@sgs @o83ob.

. bb3o 3080@000060

o 24 Looomoob 60\3]0330 8003‘33033 Bbg@o boBo, émoa@ob 3833300600908
bméBog@@gbo 3080360000 3006[)3@006)360 ano3oqagbob 30(4)0030[)
Lo 30mbgdda, doroemo ol 30l Agmby 33096 gd0l 0cgbhoazoo®gds o
BobolBoem gobLoBrmgyem Lodgoozebm oBgLgdyemgdgedo Gga3gmommo
(Le8bergo 3Ergo);

o bed3hm8m 96 8lydyngdo a3me8oc dodoboég ovgoEgdel 3mbyg 30tgdals
0300306060630 dmamoglgds > Ldséhogmbol  93emo ozl o6
Mgyt bohgmmgombem Botgdol 393g9mdnm dsmo abhobzeyéo
dmbothmobgo / 3bhGmemo (Le8btgo 3mEgo);
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COVID-19 830@3300 bodoéxm33@m30
3600860030 o 300@0@030[} 33000308363?)0

o 8bydydo 3m®30c Jodabotrg ogg00lL 3dmbg 3egdol H9Bocogbdnem
396h®g830 o6  d0b3Bg  @boemmds  Lhopombodymoe  LoBmemols
aou)e»sobnq;@sboaq)s. b@oeomsoén@o LoBeremobs 3000030[}303@360[)
agamb333030 b0b6§:oo3m @obaoégbob béoaoqmb 3036 Q003o@063@o
3060l 8‘)@‘)93‘56‘) bmjboégbnqm 30@00360[} 3dm63 booBomsoéao
(Ledb&rgor 3Ego);

o 1) yggeme goBohméol b 36r0b0bgo GgldetmsnmErnem Lod3hmagedg,
60)8@8603 3306@860 3303306@36mqasb 3063[}‘3@ osqgjeoob,
60)600(4)0300, 3o dméab, Bba@gbo, 300@300, q;o&mﬁaod)o, 60600630
o 533@0 ©o 3o636m3@mbob 3@30030630’)60[) 3030’:[}60063608@0 domo
308000[} 80300603530; 2) 306@083()[) 3330 30 833000?)0[) 353)@‘3@30, oy
doon oj3oo 60033 83@» bobnsmﬂo 33360[} @0030@8&)[5 b033¢m3360,
01bed(3 (3bgemgdol o&H06Lgdmdal 398mbggaedo; o 3) b360bobgols
Bo@oégbo y3gemo 30(3036@30, 30308603630, é:ma@gbboe od3m @0@060000
b 36060630[& 30@830, 303[)0@030@ @0030@360[} Loddndobso, b003(4mob0@0b
8mdg00l godmygbgds (96migeroo mmoba, NbocgBmbmgdal Bendgdol
©O33% 63300003060 38000 °6°33dB°°l’ 60@03380[} booséooboqmb 800332)0
> 035m0l ©O339) o 3930969380, EH>MTegoLo(; vgge
63[)3060@006‘3@0 bos@émao OOUC)OB 33Q)Saob 303[)3@030@. (Klompeas,
2020)

9306803160 3Gmdemgdgdn

330@3800[} 33 303360[} Qmsobdogbgbob 80@06360 9 30060030 33(4: @3060‘)0[}
Goéamdasabmos NG 0bm806363@o. Bosgmobo, boabégm 3m630bo o (i)ooaosob
608008@0@060 Bboqasmosb, &m3 dm 3@030@006 330’000’)@30 830@3300[} 38 303360
38bodq>863@oo. @émo 0333636b, oy 603@360@ o640l 33bod@363@o dobio 33303360
66)63@30@006 38(6000@30. (Ferguson et al., 2020; Scott, 2020).

22



COVID-19 830@3300 bodoéxm33@m30
36008600%0 o 300@0@030[} 33000308363?)0

coobggboo

COVID-19 g3ocegdos dmombmgl bbgocoolbgs g3oboboboomdoggm mmboldogdol
3m36060800b. ﬁoﬁgmob 830@3300[} 3o8m3@0@360@6 303(08@0606)3, 306800—[5 3080/0
@@3360@00 8003360, (430033@000 3033:1@36)(0603 COVID-19 80@03380[} 3869336(’[’ ob
dob0dy3o3c0g c00y3z0b0l mgoembsdEolinn wooldnégdyemos. gb Bm3gdo 8mozogL
36moghonem g3ogdomemmgoné 3grodbgrggemmdsl dg8mbgggems woyymgbgdemoago
603003@350[)0030[}, UbSéooggbo @ooasmbd)o 30[}, 3o@03@363@0 o%onBoob, ob@m
37bhogdhgdeb boogydgemosbo 8mdogdobs o 3069b¢0bdo 8mmogbgdel oo
dmbobemgmdol 8ogér 98 8mdgdel gobls 3ymégdymoce 3o6goce goodegdobs o
d03mgocmmdol 18ébggemymazsl (WHO, 2020f). gb 693m3gbcogogdo godmdggybeos
2020 5@0[} mabgéSQJob 80536‘3@[), mnaeo ?)3360030[} booGOgégbm d38368630 Sb
8008360, (3oC 39900 306008036000, 830@3300[} 0@633@0 bd)oqaooqms 300@063[}.
dmbiobemgmdol gobomemgdo o 3oLmob sghono 3m81bo 30300 B0l 3930l Momddg
060300(4)306)060000 ©o bo%mao@msbob 3006060@800600‘:, - gb 3600 36000 8°Q’°869380°
Bdmdoo, 60‘:33@03 830@0300[} 308@06063(‘060[} y3gemo 3@0333 UGQ)Q
bm&zogemgdmegl (WHO, 2020b). mombogg 39460l bgemolyozemgds sbmézogemgdl
335060@36 Q)m[;s%g aoému@ o d 3&860@ 300006@060636‘3@ bodaoosmbob,
Goo/oaoés?)ooo 03363&) boégansm ©o 8083306’3‘)@3 060300(4:80800[), ob033 - obo@
(09gdbmemmgogobs o bbgoolbgs Lo 381bo 30300 Lodnoemgdsl. 93 doemolbdgged bgmmo
3836900 @380603(*)(4:808()0[) 338@76360[}, 90@60 36006360[} 833‘)3@360[’ Hgbnbd)gbob o
dmbobengmdsdo bromdol gobgbol (Barron, 2020)

(3°C 39900 830@[}060600@3@3300 Qmsobdogbob gqmd@némbo 33[}06@000 NG
oQamBSQSB Lo 3806)0[}0 830@&300[)0006 33@0800('30@ bobéqu::;g@oqa. 803. 30@33@30

o m06003®m63630 @oo@aosgb, &Hm3 3m5®od0360b Smdog?)o o o%mq‘mésbo
ngodqmoo NG ogmb 0033d®3°/°° COVID-19 SBOQo%Smdgbgbob 33b030336@o@, oy NG
0gbo dombgnemo 3mbhogdhgool godmgemmgbol doemdg domocme dohggbgdgemo (70%-3g
dgho). 033G MmNENO; 93 Bmdgdol 5wg339¢nEmdol dgdmbggzade doc dgodemgos
d60dgbgemmgobo Bgemocmo dg0hobmb g3ocomgadgdol Logtmm 8obdiodol dgd306gdobo
o dob go3mbhememgdode (Hellewell et al., 2020), 30l 3bgogboco, 30gg 960
036000.4)0 aonmomgbb, éHm3d 3006@05]@360[) 8md0860 33[}06@000 oQamﬁs@gb
Bo&dohgdnemo LhGowggos gdooagedgdol ségnem giho3dg (Anderson et al., 2020).
boabé)gm 300630[} 830@3800[} mmbo do&mooo@o 3@0[}@060[} 060@0830 033360, &Hma
beogooemno obobizotrgdel mmbolidogdgdol ségnmoe godoégde gdogdool
d93°39%0L 93991 Lodnomgasl gobgnorgbgds (Shim et al., 2020).

beogooemno (g0do 3n60) olhobizotrgds, Hmgme; gdacegdool 39303930 Lo 3306dm

Qmsobdogbo, (3oC 39900 306008006000 bséoosoq) odso 33800@363@0 mooboSS
d33906030: b06303né3o, 30068-3006830, (i)ooaosbo ©o boabégm 30063030.

3053(0 meooqnné @obd)aseoégbob 303(030003[), émoamée 330@830()[5
3600030@0d0030bo o 3006@600@0[) b03306dm QmSobdosbob, mnaeo oq)ooéngb, éHm3
O30 gdgeos d9degmdo 33emg3e dobo ga39dhol godmdgobomgel (WHO, 2020f1).

23



COVID-19 830@3300 bodoéxm33@m30
36008600%0 o 300@0@030[} 33000308363?)0

Bosgmob 330@83(70[) 3oao@om88 Bo@oégbn@ao 33@833680 033360, &Hm3 meoo@Uéo
olihob306980lL 8mBgde gncgdool scégnem 38y goenLol gocoogdol 60%-00
53(306>90L (Anderson et al., 2020). §60>-96030 dmemm 33emg308 (Zhang et al., 2020)
053360, éHm3 ‘3306[}0 ©o dobbondo COVID-19-m0b @030330636000 33300@063@0
beogooemnéo obobizotgdel mmbolidogdgdol dmddgogoel émb ymggemomeyéo
30bhogdhgdel Gomgbmds 7-9-396 oym 3gd;306981emo o dofomsace mobol
68363&) dmér0lb Uémogémmbom 3380)003068@3600@0. &Y 33009300 Qa@aoEQo, éHm3
meooQJ:]o/oo @ob(i)oGBoo/og?Jo, o’omamée gémo@gémo 830@[}050600@3@&300
Qmsobdogbo, bosaoéobo oqaamﬁsqao 09 & doq:od?]o COVID-19 330@3300[)
3m606mqaobom3ob, oonaeo bb3o 3060068630 33bod@mo gb oba NG ogmb
50g0mmd&030 b3g3003030L0 O Bmbobemgmdal sbLo 3MdE0g0 LihErnghyEoL
gomgomolbobgdoo (Zhang et al., 2020). enohgéodyés doymomgdl, HmI doendgr

0O 80363383@0360 03oLonob @030330636000, oy 603@360@ 3033d03(4:oo

meooQJ:]o/oo @obﬁoﬁeoéjgbob b@éo@gaoo (3o 397 bo@noeongo, oy 608@360 bbol
605303@00&)30 3306@360 030 ogmb gqgadd)néo o oy 6o boéobbdo 060l

dgbodemgogemo 3mbobemgmdol doges Lo 3ymeto g3930L germdedace dg3geme. (Ferguson et
al., 2020). nogérem 3ggo(3, MZME(3 gb Bobgmobs o Lodbérgm 3mExgol godmizocmgdsd
3boceym, 98 3memoho 3ol gohoergos yowgl §3mbm8n 36 botil 8mombmgl (Ferguson
et al., 2020; Scott, 2020).

COVID-19  oboggdiool  1nLed3hmdm  dodoobotrgmdol  domommo  dohggbgdcmoo
boboom@gbo. oé)bgbmbb doblo, GHmI ooooodaob ymg9eno 3000(4)3 0603080(4:363@0
b050@36003m bo%q)aoéb 30@033300[} obg, &Hm3 OS%SdBOOL’ 608003@360 NG 8(05@360.
38b06080b.>@, bo%q>3o(4>83 30006363@ b 36)06066b 0603030(4:363@ 306000 603003@360[5
35e0bo3G0L0c Eodoemo Igerdbmogammds odgL (Quilty, Clifford, Cmmid nCoV Working
Group, Flasche, & Eggo, 2020). mmbogg g394obod 398momm Lodmgocdg L3éebobgo
(3oem399em  g394obode, hgbhotgdss), obsy b Lrogges Bobgmowob Bsdmbymmo
dg3036980L ™6 33060060 08mEmood 96 bgdoymazemmdnm 3960bH0bdo dmamogligds.
obemobob Lodberge 3mErqod good3o3trs ©33-ob Bodmbyemo 83Bogergdel L3e0bobgo
dgdmomm 6o domo (hgbhecgds o Yotymagomo dgrggol 8dmbg 3obgdol 14-coasb
3000 30606¢0b0> 659910830 goEoygobs. 0Bmemooals S 0500 3060b¢0bol BqgLgdel
©o330L domomo mbol NBE1bggmboymazo §39ybgods godmaygbgl sembéyemgdel
Lbbgocoobbgo g8 oo hggdbmemmgos, Bmgmeoos: gemgdh@mbyme Lodogyégdo (3mbg-
3™b30), $9603930 Lobgo3nE3do, (ho0gobLo o Lvdberge 3Egode O VSO EobIotgds
Lobgo3ydo.

3053(0 06@330 633m336@0800b, Homo amb@gb 830@83@03ba@33@m60b
Q038m36368@0 8003060000350 oGoggdBoob 80@03380[} 3033360[} 80300[503@350@, 608
UGQ)O 806bm6303@@3b 06030360 3633800600[} 8dm68 y3g9emo 3°B°36®°b’ ob333 - 88300
Lobybordo 38980l covogogd0l 8gmbg 6 / o dmemm 3géomedo COVID-19 gotylorob
dgbgoodo dymago (3oem3gneme 3930960l hgbhotgdals o g3oBgrodbgrggemmdols
o6Lgdyemo Lobhgdgedo COVID-19 goéyldg hgbhoergdol ododgdol 39dggmdac.
(WHO, 2020f). mobogqg 43940603 3mobeoobs emodmopm&onemo
9300089003bgeggemmdol godmmagergds dgdmbgggoms godmgmmgbol googséommgoal
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COVID-19 830@3300 bodoéxm33@m30
36008600%0 o 300@0@030[} 33000308363?)0

30%boon. b063o3*36b @oﬁoéﬁgs d333636m06 33@0636000 Edmﬁqao @obméoéméon@o

83@0353@33@0060[} 838@080 80@0 boad@o3éggbo, 60308 bgqm 3836300 d33306030
93009300l Ighgérgdol (Ng et al., 2020). s6Lgdnmo gomgmmgdom, 0d 398mbgggedo oy

8[)0003@00’)[} y3gemo d339°6°b Odsgmeo @obaﬁmb@o 30[} 0383060 33[)06@3?)@006060,
35dob 0330066063?)3@0 333005333360[} 308003@360 @Q3306@3@m06 30@0636000
3e0mdOEHEO 2.8-396 3908G0g0meed (Ng et al., 2020).

bGéooso Qooasmb¢030b boﬁoémgbo COVID-19 l)oagBSogo/om 33@83obo ©o
9300089003bgeggemmdnbomgol semootgdyemos $963mb dogé (WHO, 2020f). 22 3o6¢hb
603008333@0 306800[) @obméo@m{oon@o @3[}006360[} @éxmgbomo
Lbobgem8demgobgemm Bomomgdgdol dobgrgeo dmemgsnemy&o (RT-PCR) ¢hgbho o6ob
oqmoégbnqm 60)800(4:3 boqaooasmbd)osoo d)gbd)o, bgé:oo@maonéo Ogbd)o
8603363@0030600 830@83@08[)3@33@0060[)0 ©o 33360363@0 33@03360[}0030[}, 808(4)03
o3 3¢o383 o6 ool 6)330‘:336@363@0 306300[} 3036 3@0603‘360
QooamGobOoégbobm:;ob, ob333 0.4)00300(4)8 0660336360 @Sd)gfjeoob OOUC)SBO. Y]
03[)08?)0[5 03060000 80300936360[} asbobgb 63300306@0300[) 3‘)80808@3 0330@363@00
domo SOSUdOUé’MBOL") ©o 360j¢o 3‘3@0060[} ooooobo%g 33@0 06030')(4:30800[} 3336003360
(WHO, 2020e). cmodhgbodnéodo 30c0mgdnmos, Gmd bodbégo 3mégobs oo Robgordo
b360606g0L BoBboc> oG MmE godmaygbgds Lo Mmoo Bo&dmgdol LEGsago (RT-PCR)
oogbmbho 3360 habhgde (Chadwick, 2020; Kwon et al., 2020).

d3896360bom3ob obbmqm@néo@ 360006)0030‘3@00 b0030@39m03m32>ob 380@9000360[)
3363630@300030 o boaosagbm 3@803300/030060[) 83680?"’[’ oamjag@gboo.

(ECDC, 2020b). $563mb 80gé> 8mBmeogonmo 360d0 3o 3Bocymazbobs oo
690306930L 38900 dmombmagl Lodgopbm ESEYLYINENYgd0L 30360 ohgetHmg0L
3933920 53mg3gcegool (WHO, 2020b). $063600gemmdols bobihgdol dglodemgdemmdgdols
965em08LY o OHZz0Gmg0L 3BMgbmBatgdol goodbyggho 360dgbgemmds odsb
39309620l Lodoermgdgedg gmgdhneroce Ggogetgdolorgol. otoemool godmzeommgde
83(‘)333@36b’ éHm3 306@0330[} bo@gao 0@30‘:36@0 3603363@003060 ngbob d333, 60303
Logotrm gobocd 8cmogémdol 3bérocob gowoymgdgmme 8mdgdel Bomgds sélgdyemo
3ohgb300emol 833906000 goboddogmoce (Remuzzi & Remuzzi, 2020). 3oybgcoogoce
030bo, &3 30068— 300630 ©o boSaoBUé)o 2003 Gg@b SARS-ob 330@3300[} 333@36
30680@ 093636 300330@363@60, oo(4m383 606030@0 oG@SGbonéo mséoBoob
3600030@0[} bonQ)ooo 03006@0[5 bo 3@36(‘060, 003830 NN 3603363@00360@ NG
03mg3qce0 godmbogemgdldg (Legido-Quigley et al., 2020). bodbérgor 3mérgodo
boogodymepmms Lobmemms Qmbol gowodzecmgol 3odm 8dedg 3o309bhgde
8003@363@0 033636 06636&,360 mgéo&mb ﬂoo\)ﬁagbob 33bod@36@mbob, 60303
O730eg89em0 gobod dmb3otoemodonol bheohgaoode 306 33970 (33em0emgdgdol
dgdobo (Bicker, 2020). Bobgorol g3ocogdonl 3ogommomdg cotywbmdoo,

(4:8 3(0836@363@00, (3900 (39e39 8030’)0300[} boas@oeosm @osgbgbn@sbgbo Sbnbndo o
ddodg 393mbgggqgdol Joércgoliomgol 93 33060L 369cmde 0bhgbloneo mgeodaols
Bohyorgdol dgbodemgdcmmsom. (ECDC, 2020b). 3mb3otocmodszoodoy o
3el3ohyoemoBo300b dgdgmd 3(309bhmo hE00g0lL 36206303980l gobbmzngamgde
doBboco 0bobogl Lodgeon0bm EBYLYINEMgdaL 3o309bdgd0m goohgatmgol
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COVID-19 830@3300 bodoéxm33@m30
36008600%0 o 300@0@030[} 33000308363?)0

806033803@0 Q093060b b °6°33dl3°°b boa3o@89mo3mb30@o 80@0(3330[} mogoq)os
o300 g, (Cao et al., 2020).

30603160 JoC0gob Lobgem8dwmgobgemm omomgdgdo bgem8obobgom8os $063mbo,
(WHO, 2020a) cod 00 33-b 000300090000 30bhtrmemabo oo 3693963000 (39606900
(CDC, 2020) 0bdhgébghy-6glnealigddg. gobsocosb COVID-19 398mbgggoms 3emabo 3néo
8060‘)30[} 33bob36 8°°6°l338°°° @086m3360 363330 63\3]0330 303@06063«)6[},
97)30e0g09em0s 3396bscnmdol 3mBobogg dgmmeogdol dglobgd 0bogm&dszool dydogo
dmbotmé&obgo.

Bobgoobo o ohoemool godmzommgded shggbs, 6mI gdogdool scoégyem gho3dy
d99mbgggqool  360d3bgemmgobo Boemo (osbemmgdom 60%) §obcoozgel d3ds 39084
dmomeed. 930gboc, 0ba3gdi3ool 3Bmazomoghezobe o 3mbihmemol mmbolidogdgdl
3o036ygqho 36033b9emmds gbagqgds (ECDC, 2020b). 0bazggzeolb 3Gamazoemodhozobs oo
3mbhEmemol ®mboldogogool dqbobgd bobgemddmgobgemm doc0mgdgdo
bgemdobobgomdos §963mb (WHO, 20201), g936m30lb o0g0c0g00mo 3mbhtmemoby coo
36939b(300L 396h&0bo (ECDC, 2020b) coo 33-b oo0g000980m0 3mbheamemobs oo
369396300 (39690l (CDC, 2020) 0bhgébgh-6rglnelgddg.

0bazgg3ool 3Emagocmoghogols o 3mbhEmemol Lobooédnemo 3mdgdel dgbobgo
OEgbobgo  1bos  Royhotgl  3ofggemoo  §9bod3gol  obgligdyemgdgabe oo
boogodymamgddo dmdydogg yggemo Lodgeooebm 3o&L (ECDC, 2020b). Robgool
aoao@omoqjas 860060@00, éHm3d 306@083ob 3330 38683 830@83@03ba@33@m60b
BSQJanQ 3030’)3@06@0 q;odomégbo, 6003@3603 330@003800{136()[) 0@6)33@ 300383
06030306980 domomo olzolb dggd oygbgdcs $obeodpgel 8ydozqel (WHO, 2020f).
939469830 BoomgL 0baggdizeol 3mbhHE ™m0l godmmogegonmo dmdgde. Gggnmotyemo
3baggérgb3ngdalo o 3060L306 gbggrérgdol 393gg9mdnc Lodgeooebm 3gébmbocml
dogBmeod 0bggmEdozos 396Lmbocmyo o330l Lodyoemgdgdel LEmGo go8mygbgdel
0omoo8g.  930L  dgoggoe  3og.  dmbg-3mbgde o6  ooggedlotgdyeme  gonLol
boogodymagembidoces gocogdol o9& 3g6mo dgdmbgggs. (Wong et al., 2020) (Cheng et al.,
2020). d3946983> Bmobeoobgl obagggizeol 369396300Lo O JMbhG™EmOL Lo gnmoco
3(4>.>d(|)030b @msnagﬁéoésbo, 60[}03 306[5033006863@0 8603363@0060 36@0 Sogﬁoémb
bbgs J39469830 dgLodedobo LhEohgangdol mgmedotrgoals 3¢rm(3gLido.

Q)obmq)mb, 306@0(330[} 360’)35‘3@30 / o@aoq':mbo/ooSao méaosmgbao ‘36@0
3960bmE309emm™b dmdLobygdel YBygghmdal 1B3GMbggemymazolb 3933980L dgdndoggde
o oQoBQOé)gbo, Homo 300[505@80060[) boag@oeosm bgé)SobSBo 363336‘)@ 303500@09[}
(ECDC, 2020Db).

800[)0@00@63@00, éHmd 830@3800[} 80800 3060@0 800@3860 d3336360b 9 30060)80 30[}
(Ayittey, Ayittey, Chiwero, Kamasah, & Dzuvor, 2020). g3ocogdool 393530398900
Qmﬁobdogbgbob 80006360 3oooooboo3l) 8603363@m3o boé&gbb, ol 8°8°°B Q)oboqm ©o
Lodyoemm dgdmbogemgdol dgmby Lobgem8Boaymgdo gobls 3ymégdyemace dmbBygemowo
>03mPbogosb (Kates, Moss, & Oum, 2020). 5Jgcoob 398m3o0boédg, Lodobybm
@™boLdogdgoal 3GomGothghyemmdel gobbodmghol emb §39ybgdds 3mb3gbhtotrgds
UGQ)O 3m0b@06m6 Soqm@o &ol 30[} 3830332’83’ 306@0330[} bob@aagbbo o boag@oeosm
336[}0060@33, Homo 3863633@9006 3330‘)[}333360[} b[;éoq;o 8"\'8”3@36‘) o
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Qoaasmbéoso ©o QooB306 boangBosm 336[}(‘060@0, 30(3006@)360 ©o bb3o 3m600d®360
306Le0b dgbgdodo 8mbgemabogeb (ECDC, 2020b).

d3396°b 303(4: 80006363@0 Qmﬁobdogbgbob Sqmd@némbob 80800330 Hgbod@gb{]@oo
6936mygi3onemo Go3bgel (Ro) (967 Lodyommeo 603wgb 9od0sbl s0baoz0éHgdl

36000 0603080(4)063@0) Hgaeoégbob 88333006009, °°38(3° 030 06@330 bo330@360b,
380301)@3[) NN 6(‘083@033 360‘)—36000 Qmsobdogbob, 06083@ 3m33@3db360@
domgdyemo 3m3gdol bogemm go3gddnémds. mmbogg gobboemnmo dggybol 308obo aym
330@3800[} 33386350, 60[}0030[)08 0380@363@00 oSoBSﬂBoob 80@03330[} boano@m
éo(3bg0L (Ro) 1.0-b dgg3mon 3933065900 (Bobgorol dgdmbgggade COVID-19-0b Ro
d9000396L 2.5-b (ECDC, 2020b)). gb3sbgordo, ogocmosbs o 069630 Ro > 6.0.
Lobg3y6do, dmbg 3bgzdd o LoBb&gem 3EGEd (hoogobol mbogdgdn o6 séals
bgemdoboBgmdn) doowmbos Ro-ob 393306930, 01330 dbeaemmeo Lodbérgo 3mExgod —
©2035009%0b yg9emoBg domomo (h30600b dgmby §39yobod — dmobgebs Ro-ob 1.0-34
1REO™ 005 60dbymodyg oY396d g3ocgdnal obygdacesb 40 ool dgdga. Lbgo
93009300l goceo3930b Lodyoemm Go3bgal 860d3bgemmds 1.0-2.5 ggotgemgddo
dgéoygmal (Abbott et al., 2020).

COVID-19- ol g3ocogdoodg ogérglongmo o ymgmmobdmdzggemo Lodolnbe B3mdgdo
boabé)gm 30063030, onoB 330@3800[} 33?136860 ameo dobo mo3@030€o33@o
o33060‘>3?)ob 338@8008 o b0680336>30, 30058 3m68bo ©o 60030630, 6)003@363%3 agd@gb
333mb303omo @obo@o 6035«)360060[} 33606336360, - Qoégbn@o 3030)8@0@3600,
Gm3gmo(3 3o035mobBobgdnemo 1bos 0gdbol Lbgo §39ybgoel 8ogé g3oclioBoboswmdoggm
@™bolLdogdgoal gobbmézngemgdobol.
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360600 1. gormpmemmmgod

ol Bo6H8mocggbl LEGSG30 Bgogz0tmgdal com 3dgbde

GOGoSngoég b&ﬁoogo 630606360b @msnagsd)o ob@asb 303mboq>3860bo ©o
30633@0@0 boagesogém 33@8336000 30@363@0 os%méaoeoob 33303360[} ©o
63@3306@360 Hgbod@m OO0 bo&obbob boaaesogém 30308863@36360b
3m33oddmo/oo o 0‘:3(1)030@360 030068000 GoéamQagsob, éomoB 30[)‘3[)006[)
60@0693{)00@360[} 803@360 306360[}0 ©o @006@363[}363@0 Sboéggbob 3coooboo360b ©o
3363630@90003[5 dom 63@0080[} 0@60363@ 8@ 308363@363633.

GOGoSngoég bGéooso 630306360[} Qm33836¢0b 8m8&>@360 8000303@0 333@08
300306[}:

1. 3o@0633360@360b 803@36 30600 ©o anosd)gégbgbu@ Sboégmo ammbmgsom
8oq>o@3éoméo@0®n@ mgSo%a Bobo@oéabg@o 30300[:0@30[} 03063@0630 3300930000
33300‘)b3ob 33003000 %méan@oégbo;

2. 33[)0[563@063@0 b0833omb Homdobo ©o 30@86()[) 606[}03@360;

3. 33emg300 383omb3o33 bo3ob3bmq> 63@3306@*36)0 boagesogém 3@308363@3636«0[}
0@36@003030300, 3365330 ©o 30630’)60@360;

4, b66oo30 630806360;[) @msnSgSOob 36)m3d®ob 300380@360 obg, &Hma b03836036m
3300930000 3@308363@36360 dobdo 3m83o§j®néo@ ©O 930N 80[}03360 36000
ymagoemoym 60680)@3860@0;

5. b6<4>0030 63030686()[} @msnagsd)ob 36m8d00b 606)@8360 dobo 63336300’0350[) /
oébgbomo@ 306[)0@30[} 30%boon;

6. LBGoggo Ggogotgdol m3gndgbhol Lodmemmm omédocs  Bodmysemodgds dob
69(396806g30L0 o 96Lgdem gobboemgoado dmboBoemg 306mo Boboogdgdols oo
3m386606360b 300030@0[)60636000;

7. bGéooso éngoaoésbob @0‘:3338600[) bobmq:mm 606@8860, 3OCNOEO300 ©O
3°36pege.

9(h 3013907030000 dogdo cod Lodg(3bagem 33emgggdel dgéhggs

dagsssbob 3365330 33906360’)@0 333@03 360036)03806[}: boob@m&] 3063000006 ©o,
38b06080b.>@, °6°33dB°°L’ 8036@&@360[} 03060 606[)033006)363@0 @03333@0‘)60 ©o
os%gdeoob 30@03380[} 8603363@003060 333806360, 608 80800[)0@3@0 36@»
ymagoemoym j30360b 8006 38—100 333mb3330b 803683@86015 338@8008 330@3300[}
33 303360[) ‘350600}0 ©o @o/oooao 33@0606000 806363(‘060@0 o bo 3@360@ @086380
330@380360 863@000.

o™ 33336@360[} Smdogbo 80650‘:6803@@0 PubMed coo Google—ob bodogbm bob@gasbob
8333300600‘). Lo 3306dm bodog?)m 036806360 0ym 0" 30330600‘) 30@063‘3@0 bo®93360
»,COVID-19“ oo ,,d333060“. 3mdogbob boanaam Bo@oé@o 16 306)@)[}. PubMed-ob
bob@33030 8006036‘3@ odSo 37 330930 o bbSo éabné)bo mmboSS d33360bom3ob. &Y
63[}36[}360[} bomonégbob 33[}603@0[} 33@3&)@ 380650 ©o 8003003063@ odGo
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COVID-19 830@3300 bodoéxm33@m30
36008600%0 o 300@0@030[} 33000308363?)0

69930t 33emgggd0l  gBon39900  (13).  Google—ol  Lobhgdodo  dogdobol
mommgyeo  g39ybologol gobbocmyem odbo dogdol 3oéggemo 30 3gwgze o domo
anbobgwgbgbob osoqmgob 33@38‘)@ 330(4)Bo ©o oamq)sbn@ odso 25 60360, 336—
(4:8b~3(4:bo, 8033000, b@mao, bongg@o, 06806030 ©o 306@083()[) boaosobd)é)mb 33?)—

330689 3°3cg399bgoyro goowansobo.

dmbo(398m0 23LhEr0g(300Leg0L Bggb 3o8mgaygbger COVID-19-0bmgol 3600 nemo
880@360[}, 830@3(00360[}0 ©o égoaoégbob Smagbob ©om 3‘333600[} 33[)06030[)0
Lyenghyes (WHO, 2020b).

660030 égoaoégbob 36mq>ndd)ob 3(0880@050[}0[) bogémoaméobm 03006@ 3*360800)[5

d 33@33063630 amsogoqzsmbo 800@3[} Lo 30’)0’)6@0608003 33[)33@0’00630 ™ 3‘330636‘3@0
03600(060360@06 odn@gbom 80@00@&0@863@ 30600, I6Mals, 306360)8@0)601}
o meoo@Uéo QOBSOb onoSob@o/oooao ©o bodoém(;g@mb 300036006030.
33[)33@0’00630 bg@o 3336300 j33360b 380@9000350[)0 o 300@0@030[} 383d368@360b
3600060@)30360[} 80860060[) o bb3o 60@03@368@0 boéoﬁ:mgbgbob 0@366003030636&).
8000360060[}0030[) aéoo—go/oooo 30)030(4:0 3&\0(‘00’0003@00 30636)003@0060[} bobOgaob
880@9000360. oaoboo3ob, éHm3 6060@(‘06603 3330[}35000‘) baioé\mgbgbb, ?)336
603003060)0)330) 33060 dogbo 306@083015 bob(i)gaol) 880@300036088 060300630800[)
amdosbob 3300[)000 (8368360, @6)00050, boo3oq383m03m360b 8363388600 o osqmdeogbob
3mbhOmemob Lybowggogdo). Igbggodgdds sbggg bgemo dgybym 6g3m89bcos30gd0l
0300(4)33@0(4:360[). 030l 8°8°°’ &Hma 5336 Q)é:mob LedBo&ols 30300 NG 83dm6@0
boanowgbo 33633030b3?306o d3396°b 330@3030360, 5336 333330@300 53350
68303836@080360 j33950b 3m6¢3db0m06 38b06030bm6030 3m83393o60 ©d 0030
083330@06060 8m3o@o 68303836@030860b606. 63300336@030350[} 383¢3bo boBoemo
3033(:‘6060 onogé\a@néob, oanBo 603@35033 8°°°8°6° @00336636‘3@00
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Date

half of the Korean Peninsula with 51.47 mln t
population.

First case of COVID-19 diagnosed in January 20.
After that, suddenly, South Korea's coronavirus cases
multiplied 180-fold in a two-week span. At its peak,
medical experts were diagnosing more than 900 new ]
cases a day, making South Korea the second-largest Dec30  Jan06  Jan13  Jan20  Jan27  FebO03 Dat’;el; 10 Feb17  Feb24  Mar02  Mar09  Mar16
outbreak in the world. Although soon after South

Korea managed to slow down the epidemic.

Effective Reproduction no.

* A. Cases by date of report (bars) and estimated cases by date of onset. B. Time-varying estimate of the effective reproduction number. Light grey ribbon = 95% CI. Dark grey ribbon =IQR.
Based on data from the 2020-03-17. Confidence in the estimated values is indicated by shading with reduced shading corresponding to reduced confidence

Source:(Abbott et al., 2020)

Measures Note Description

Emergency response Includes country The country has entered a war against the infectious disease. The leader has ordered all state agencies to operate around
mechanisms level coordination | the clock and pledged $25 billion to deal with the crisis (Strother, 2020).

Risk communication In stark contrast to China’s hard-handed tactics, such as locking down entire cities and tightly controlling the

and public dissemination of information about the disease, Korea has adopted a gentler policy of voluntary containment and
engagement keeping citizens updated on its efforts in near real-time (Strother, 2020).

Communication campaign included:

o Official emergency alerts on citizens cellphone every time a new coronavirus case is reported in certain area. The
messages identify where the patient had been prior to detection and at what time; they urge anyone who might have
crossed paths with the individual to get tested immediately.
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The KCDC has opened a coronavirus hotline, holds daily televised press conferences and offers personal hygiene
advice that plays on a loop on many buses and in subway stations in Seoul. Announcement says: “When taking public
transportation, please wear a mask, please make it a habit of washing your hands frequently, when you cough please
block your mouth and nose.”

Case finding, contact
tracing and
management

Active case
finding, contact
tracing and
monitoring,
quarantine of
contact and
isolation

The epicenter of the South Korean COVID-19 outbreak has been identified in Daegu, a city of 2.5 million people,
approximately 150 miles South East of Seoul. The rapid spread of COVID-19 in South Korea has been attributed to
one case linked to a superspreading event that has led to more than 3,900 secondary cases stemming from church
services in the city of Daegu ( 55% of confirmed cases are linked to this cluster of infections). Three other clusters
have been reported including one set in Chundo Daenam hospital in Chungdo-gun, (118 cases), one set in the gym in
Cheonan, (92 cases), and one Pilgrimage to Israel cluster (49 cases). These few clusters have become the major
driving force of the infection (Shim et al., 2020)

According Enhanced the 2019-nCoV quarantine guideline in Republic of Korea, those who has ‘routine contacts’
with confirmed cases regardless of the times requires a mandatory period of 14 days of self-quarantine (KCDC, 2020)

o Local government officials are in charge of managing the people who are self-quarantine as 1:1 system. Central
government will provide the proper information of contacts into local government so that they can take
proactive action and cooperation.

o In light of the recent surge in COVID-19 cases in the United States and the rise in the number of imported cases
from the US, starting from 27 March, a stronger screening process will be applied for inbound travelers from
the United States. All symptomatic persons entering from the US, regardless of nationality, will be required to
wait for testing in a facility within the airport. Persons who test positive will be transferred to a hospital or
“Life Treatment Center”. Persons who test negative will enter self-quarantine at home for 14 days. (Press
release update on the quarantine guideline as of March 25)

South Korea uses novel methods for contact tracing to overcome recall and confirmation biases that can occur

while determining the location of the contact that are checking medical facilities records, phone-based global

positioning system (GPS), card transaction records, and closed-circuit television (CCTV). Government
authorities can then make some of this public, so anyone who may have been exposed can get themselves - or their
friends and family members — tested (COVID-19 National Emergency Response Center Epidemiology & Case

Management Team KCDC, 2020; Parodi et al., n.d.)

1. History of using medical facilities and visiting pharmacies - History of using medical facilities, and visiting
pharmacies was used to estimate the window of time of infection, through an accurate evaluation of the clinical
symptoms of the infectious disease, and initial onset of the symptoms. If a medical facility was included in the
patient’s route quarantine of the medical facility was conducted.

2. GPS -In addition to the interviews, identification of the routes that the patient could not remember was also
possible. GPS uses cellular phone networks, therefore there are limitations in identifying the exact locations of a
patient’s route.
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3. Credit card transaction log - Credit card transaction logs were used to assess the consistency in the route of
the patient identified through interview, and the scope of contacts was assessed by specifying the locations
visited.

4. CCTY - By checking the video footage of the location of a patient’s path, CCTV provided help to identify the
details of each situation. For example, CCTV was used to evaluate the level of exposure risk by identifying
whether the patient wore masks or had respiratory symptoms such as a cough.

e In South Korea, authorities have a different response to a similar-sized outbreak. They are testing hundreds of
thousands of people for infections and tracking potential carriers like detectives, using cell phone and satellite

technology (Parodi et al., n.d.)

Surveillance

Surveillance using
existing resp
discase
surveillance
systems and hosp.
based surveillance

e South Korea applied mass testing free of charge for its population through improved public communications and
the use of technology (Kuhn, 2020; Parodi et al., n.d.; Thompson, 2020).

e Creative measures, including about 50 drive-through testing stations across the country, where it takes only 10
minutes to go through the whole procedure. Test results are available within hours.

1. Test center consists of four trailerlike offices with white canopies in front. Doctors in full protective suits and
goggles take the driver's temperature with an infrared thermometer and hand out a questionnaire to fill out. If
you're running a fever and, in the doctor's opinion, may be at risk based on where you've been or whom you've
contacted, you're eligible for a test. Only the driver is tested — passengers are not.

2. Drivers advised to hit the recirculation button so that if they are sick, they can keep their pathogens to
themselves, in their car, and avoid infecting the medical personnel doing the testing.

o This testing capability has enabled the country to identify patients early and minimize the harmful effects, health
experts say. But this also led to South Korea having the second largest number of confirmed infections in the world
after China, although this was superseded by Italy this week.

o It's much better to test and then quarantine a specific person than to do a citywide or provincewide lockdown,
which in certain ways prevents the virus from leaving the province but actually doesn't make the province any less
likely to have high infection rates. Although, it requires years of investment in complex health care
infrastructure, including lab hardware and technicians to analyze samples, logistics for moving goods and
providing services and information technology to keep supplies and data moving. Any bottleneck or shortage of
these elements can cost time and lead to more infections and deaths (Kuhn, 2020).

e The problem is that "in South Korea, private institutions account for 90% of the medical system, and 90% of our
testing capacity," especially laboratories to analyze samples. "So, we needed the support of the private sector." Now,
public and private sectors cooperate more efficiently, having come together in voluntary collaboration. And the
KCDC reorganized to respond more effectively to epidemics, including a branch specifically in charge of testing and
diagnosing infectious diseases (Kuhn, 2020).

o Inthe battle to contain the contagion, these labs have become the front line. South Korea has created a network

of 96 public and private laboratories to test for coronavirus (Bicker, 2020)
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Public health measures

Hand hygiene, resp
etiquettes, social
distancing

o Although China introduced strict social distancing and extensive monitoring of citizens South Korea applied gentle
distancing policy. Without harming the principle of a transparent and open society a response system that blends
voluntary public participation with creative applications of advanced technology was introduced (Park & Power,
2020)

o Dealing with the threat of coronavirus is the new norma (Bicker, 2020)1:

o  Most people wear masks (if they can get hold of one).

o There are thermal imaging cameras in the entrances to major buildings.

o Bottles of hand sanitisers have been placed in lifts. There are even people dressed in costumes at subway
entrances reminding you to wash your hands.

o Although some experts emphasize that South Korea’s response is not perfect. South Korea does not have enough
protective masks - it has started rationing them - and it is trying to hire more trained staff to process tests and map
cases. When testing in a country is limited, he said, the authorities have to take bolder actions to limit
movement of people. (Parodi et al., n.d.)

Case Management

Treatment

Ready hospitals for
surge, triage
procedures

In addition to helping work out who to test, South Korea’s data-driven system helps hospitals manage their pipeline of
cases. People found positive are placed in self-quarantine and monitored remotely through a smartphone app, or
checked regularly in telephone calls, until a hospital bed becomes available. When a bed is available, an ambulance
picks the person up and takes the patient to a hospital with air-sealed isolation rooms. All of this, including
hospitalization, is free of charge. (Parodi et al., n.d.)

o Although there have been missteps too (Bicker, 2020):

o Atleast two patients died waiting for a hospital bed in Daegu, the worst affected city. The initial reaction was to
quarantine everyone infected with the virus in a hospital bed, but now the doctors have learned to treat those
with mild symptoms in residential centres and leave the clinical beds for those needing critical care.

o "We can't quarantine and treat all patients. Those who have mild symptoms should stay home and get treated."

o "We should change our end goal strategy to lower death rates. So other countries like Italy, that see huge
numbers in patients, should also change their strategies as well."

Other note

Lab testing

¢ A novel protocol was developed to be used as a primary screening platform for asymptomatic people to be
tested for a real negative using a real-time reverse-transcription PCR (rtPCR)-based assay composed of easy
specimen self-collection from a subject via pharyngeal swab, Trizolbased RNA purification, and SYBR Green-based
rtPCR. This protocol shows an accuracy and sensitivity limit of 1-10 virus particles as we tested with a known
lentivirus. The cost for each sample is estimated to be less than 15 US dollars. Overall time it takes for an entire
protocol is estimated to be less than 4 hours. We propose a cost-effective, quick-and-easy method for early
detection of SARS-CoV-2 at any conventional Biosafety Level II laboratories that are equipped with a rtPCR
machine (Won et al., 2020).

e However, the results should not be considered as a clinical diagnosis, which requires medical expertise and
staff for proper diagnosis. Those who already show obvious symptoms of COVID-19 should not rely on our
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detection protocol, but resort to certified hospital and health agencies. Our protocol should be useful when the
purpose of the testing is to identify the negative people, who need to work, study, and sport normally (Won et al.,
2020)

Lessons learnt
from previous
outbreaks

o South Korea learned the risk of new infection and its ramifications from the experience of the Middle East
Respiratory syndrome (Mers) back in 2015. To learn from the past and prepare systems in advance. that might be the
true power to overcome this new kind of disaster (Bicker, 2020)
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Short overview: Sharing border with China,
Hong Kong has a population 7.3 mln.

First case diagnosed January 23. As of As of
March 20, 2020, Hong Kong had 256 confirmed

cases including 4 deaths.

* A. Cases by date of report (bars) and estimated cases by date
of onset. B. Time-varying estimate of the effective reproduction
number. Light grey ribbon = 95% CI. Dark grey ribbon =IQR.
Based on data from the 2020-03-17. Confidence in the estimated
values is indicated by shading with reduced shading
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Measures

Note

Description

Emergency response
mechanisms

Includes country
level
coordination

Hong Kong began inter-ministerial coordination within the first week of the COVID-19 outbreak. Intragovernmental
coordination was improved because health authorities drew on their experiences of severe acute respiratory syndrome during,
HS5NI1 avian influenza and HIN1 pandemic. State of emergency on 25" of January, 2020 in response to growing concern over
the spread of a coronavirus (Legido-Quigley et al., 2020)

Risk communication

o All direct costs for treating patients are borne by the governments.

monitoring,
quarantine of

and public o The key measures include a bundle of early recognition, isolation, notification, and molecular diagnostic for all suspected
engagement cases (Barron, 2020)

o The Chief Executive, Mrs. Carrie Lim has convened the Steering Committee cum Command Center to tackle the COVID-19
situation that resulted in a decision to implement disease prevention and control measures including the following: Travel
restrictions between the Mainland and Hong Kong, urging people to stay home for 14 days who have come from highly
affected areas, giving advises to those who need to go out to use surgical masks for 14 days, identifying centers for
quarantine, conducting worldwide procurement of surgical masks and other materials in order to ensure adequate supplies for
tackling the disease (HKSR, 2020)

Case finding, Active case * Hong Kong along with Taiwan and Singapore had all proactively implemented travel restrictions on passengers coming from
contact tracing and | finding, contact the mainland, contravening the World Health Organization’s [WHO)] insistence that travel bans were not necessary (Cowling
management tracing and & Lim, 2020)

o Quickly set up systems to try to identify and treat every case in their territory (Beaubien, 2020). Self-quarantine for 14 days
for those who have been in China in the preceding 14 days (Cowling & Lim, 2020)
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Measures Note Description
contact and e Holiday camps and newly constructed public-housing units that were still vacant were rapidly repurposed into quarantine
isolation facilities (Cowling & Lim, 2020)
¢ Hong Kong developed diagnostic tests and rapidly deployed them to labs at every major hospital in the city (Beaubien,
2020)
o All suspected cases were isolated in airborne infection isolation room (AIIR) for contact, droplet, and airborne precautions.
Suspected cases were notified to Centre for Health Protection, Department of Health, and Hospital Authority (Cheng et al.,
2020)
e Use electronic wristbands to enforce quarantines and reduce the spread of the new coronavirus. Putting all arriving
passengers under a two-week quarantine and medical surveillance (Saiidi, 2020)
¢ Hong Kong declared a state of emergency on 25" of January, 2020 in response to growing concern over the spread of a
coronavirus, announcing it will close schools for three weeks and impose a limited transportation ban (Kim, 2020)
Surveillance Surveillance e Initially, only pneumonia patients without a microbiological diagnoses were tested, later surveillance has been broadened to
using existing include all inpatients with pneumonia and a purposively sampled proportion of outpatients and emergency attendees totaling
resp disease about 1500 per day (Legido-Quigley et al., 2020)
surveillance e Progressively stepped up infection control measures by widening the clinical and epidemiological criteria of surveillance
systems and for early recognition and isolation of index case according to the evolving of epidemic (Barron, 2020; Wang et al., 2020)
hosp. based
surveillance
Public health incl hand o Social distancing was put into practice quickly. Schools remain closed through Easter. Normally bustling shopping streets,
measures hygiene, resp residents voluntarily stay at home. Many businesses and have either shuttered or asked employees to work from home,
etiquettes, social similarly civil servants were asked to work from home for the following month. Movie theaters, churches and basketball
distancing courts sit empty. Mass gatherings are canceled (Cao et al., 2020; Cowling & Lim, 2020)
Case Management Treatment o With total 40,000 hospital beds, some 1,000 are negative-pressure beds, allowing confirmed cases to be properly isolated
Ready hospitals (Cowling & Lim, 2020? . . .
for surge, triage ¢ Some practical suggestions for staff safety during emergency management of patients: All aerosol-generating procedures
procedures should be done in an airborne infection isolation room. Double-gloving might provide extra protection, Airway devices

providing 6 L/min or more of oxygen are considered high- flow and is discourage use if an airborne infection isolation room
is unavailable (Cheung, Ho, Cheng, Cham, & Lam, 2020) In Hong Kong, intensive-care bed capacity is limited, hospital
supplies are running low but have not yet impacted clinical management (Legido-Quigley et al., 2020)

Infection prevention

and control (IPC)

Staff training in
IPC and clinical
management

o With reference to experience in the outbreak of COVID19, almost 60% of nosocomial acquisition of a virus was HCWs, it is
critically important to implement a proactive infection control measures, which must be planning ahead (Cheng et al., 2020)

¢ Enhanced infection control measures with clearly illustration of the choice of personal protective equipment (PPE) were
enforced. Regular open staff forums were held along with face-to-face education sessions to provide “right-on-time” infection
control updates and address staff concern, if any. Practical training sessions of using PPE were performed by hospital
infection control team. Hand hygiene compliance assessments were conducted regularly in our hospitals (Cheng et al., 2020)
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¢ Infection control measures were enhanced by implementation of standard, contact, droplets, and airborne precautions for
suspected or confirmed cases. PPE was used among HCWs in performing aerosol generating procedures (AGPs) even
though for caring patients without clinical features and epidemiological exposure risk in the general wards. Performance of
AGPs such as endotracheal intubation, open suctioning, and use of high flow oxygen had been shown to be associated with
the risk factors for nosocomial transmission of SARS-CoV among HCWs.

¢ In addition, provision of surgical mask to all HCWs, patients, and visitors in clinical areas was implemented since day 5.
Although wearing surgical mask alone was not clearly associated with protection of person from acquisition of SARS-CoV,
wearing surgical mask by either HCWs or patients had shown to reduce the risk of nosocomial transmission of influenza
pandemic. Hand hygiene among HCWs and patients were promoted and enforced. With these measures, there was zero
nosocomial transmission of virus since the importation of first confirmed case since day 22 in Hong Kong(Cheng et al., 2020)

e Vigilance in hand hygiene practice, wearing of surgical mask in the hospital, and appropriate use of PPE in patient care,
especially performing AGPs are the key infection control measures to prevent nosocomial transmission of SARS-CoV-2 even
before the availability of effective antiviral agents and vaccine (Cheng et al., 2020)

o Patient were cared in a ward with 1 meter spacing between patients (Cheng et al., 2020)

Other note

Lessons learnt
from previous
outbreaks

o Despite mistrust of the government, which runs deep after nine months of often violent street demonstrations, faith in the
public health system—one of the world’s best—remains intact (Barron, 2020)

¢ Hong Kong and Taiwan have been hailed for using those hard-won lessons to combat the new coronavirus—officially
COVID-19 and a relative of SARS (Barron, 2020)
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Short overview: Singapore is an independent city-state 3400
km (2125 miles) from Wuhan, but as a major air hub had an
average of 330 000 visitor arrivals from China each month in
2019. Of the five million people who left Hubei before Chinese
New Year, over 10,000 flew to Singapore.

First case diagnosed January 23. As of Mar. 20, the city-state
had 385 cases and zero deaths.

* A. Cases by date of report (bars) and estimated cases by date of onset. B. Time-
varying estimate of the effective reproduction number. Light grey ribbon = 95% CI.
Dark grey ribbon =IQR. Based on data from the 2020-03-17. Confidence in the
estimated values is indicated by shading with reduced shading corresponding to
reduced confidence.
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Measures Note Description
Emergency Includes country e Singapore promptly shifted its public health response level to “enhanced preparedness” (Wong et al., 2020)
response level coordination e  Ministerial press conferences. Whole-of-nation response measures both pre-planned and innovated, were put in place
mechanisms across government, public and private organizations, and communities and residences (Lewis & Yap, 2020)
e Singapore and Hong Kong began inter-ministerial coordination within the first week of the COVID-19 outbreak.
Intragovernmental coordination was improved because health authorities drew on their experiences of severe acute
respiratory syndrome during, HSN1 avian influenza and HIN1 pandemic (Legido-Quigley et al., 2020)
Risk e Traditional communication channels are inadequate. Singapore has been utilizing print, broadcast, websites, and social
communication messaging platforms such as WhatsApp, Twitter, Telegram, and Facebook on a daily basis since the first imported
and public case was identified to keep the population informed and advised about what to do to reduce the risk of infection
engagement (Wong et al., 2020)

e  Public education includes messages on regular handwashing and seeking medical treatment early and staying at home
when unwell. The use of masks was only encouraged for ill persons to prevent them from infecting others. The
government distributed four masks to every household (Lee, Chiew, et al., 2020)

e Daily updates from the Ministry of Health and advisories across all sectors.

e Parallel messaging through non-tech platforms (e.g. cartoons, print-media, posters).

e Rebuttal of fake news (Lewis & Yap, 2020). The ministry of health website along daily updates provides clarification
on misinformation
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Active engagement of many specific groups ranging from health care professionals to taxi drivers through
conventional approaches as well as through social media and town hall meetings (Wong et al., 2020)

The prime minister’s personal engagement with the public, his speech after the government announced its outbreak
alert that resulted in panic was vital (Barron, 2020)

Assurance that all health care related to the disease would be free (Beaubien, 2020)

Live forum of experts that included open discussion with questions from the public (Lee, Gan, Soon, & Jeyakumar,
2020)

Case finding,
contact tracing and
management

Active case finding,
contact tracing and
monitoring,
quarantine of contact
and isolation

Singapore, along with Taiwan and Hong Kong proactively implemented travel restrictions on passengers coming from
the mainland, contravening the World Health Organization’s [WHO] insistence that travel bans were not necessary
(Barron, 2020)

On January 3, started temperature screening at its airport of all travelers arriving from Wuhan.

The range of public health measures that were instituted and rapidly escalated included aggressive contact tracing and
quarantine of close contacts of confirmed cases (namely persons who had spent a prolonged period within 2 m of a
confirmed case), travel advisories and then entry restrictions on people traveling from Hubei, and on January 31, entry
restrictions on people who had traveled to China in the preceding 14 days.

Returners from China were placed under a 14-day compulsory leave of absence from work

All confirmed cases are isolated until 2 consecutive respiratory samples for RT-PCR become negative over 2 days.
Close contacts are identified and those individuals without symptoms are quarantined for 14 days from last exposure
(Wong et al., 2020)

Contact tracing of cases and their contacts, mobilizing not only Ministry of Health staff but also members of the police
and other partners (Lewis & Yap, 2020). Hunting down every possible contact of those infected. The process, which
operates 24/7, starts with patient interviews, and has also involved police, flight manifests and a locally developed

a test for antibodies, which linger even after an infection clears (Barron, 2020)

Mass fever screening through thermal temperature scanners is widely instituted at entry to public buildings, such as
offices, hotels, community centres and places of worship (Lee, Chiew, et al., 2020)

Singapore detects almost three times more cases than the global average due to its strong disease surveillance and
fastidious contact tracing (Niehus et al., 2020)

Anyone flouting the quarantine for the first time may be fined up to $10,000 (7.300 USD), jailed up to six months, or
both. The penalty is higher for subsequent breaches.

Surveillance

Surveillance using
existing resp disease
surveillance systems
and hosp. based
surveillance

On January 2, 2020 (on the third day after China informed the WHO of a novel virus) Singapore’s Ministry of Health
alerted all physicians to identify any patient with pneumonia and a recent travel history to Wuhan (Wong et al., 2020)
On January 2, 2020, days after the first report of the disease from China, the MoH developed a local case definition
and advised all physicians to be vigilant for suspected COVID-19. The case definition was updated five times (Ng et
al., 2020)
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An enhanced surveillance system was set up to detect COVID-19 among all cases of pneumonia in hospital and
primary care, severely-ill patients in hospital intensive care units and deaths with possible infectious cause, influenza-
like illness (ILI) in sentinel primary care clinics. Finally, doctors were also allowed to test patients whom they viewed
with suspicion for clinical or epidemiological reasons (Barron, 2020; Jombart et al., 2020; Lewis & Yap, 2020)
Physicians are mandated to report all suspected and confirmed COVID-19 patients through a centralized disease
notification system (Ng et al., 2020)

After an initial increase in locally transmitted cases, the number of newly identified cases decreased after
approximately 1 month, determined by symptom onset dates. This decrease is likely a result of the early
implementation of surveillance and detection measures while the numbers of patients were still small and individual-
level containment was possible; a larger number of cases would have driven community transmission. Singapore had
highest surveillance capacity among all other countries. If other countries had similar detection capacities, the global
number of imported cases detected would be 2.8 times higher than the observed current number (Ng et al., 2020)

Public health
measures

incl hand hygiene,
resp etiquettes, social
distancing

Daily messages to the public from a government WhatsApp group and constant messaging on handwashing and what
to do if unwell.

Singapore has not implemented school closures or other major social distancing measures, as there is no evidence of
widespread community transmission, and rates of COVID-19 infection among children remain low (Lee, Chiew, et al.,
2020). Precautionary measures such as reducing mixing across classes or schools have been implemented to limit
possible disease transmission (Ng et al., 2020)

All ticketed cultural, sports and entertainment events, with 250 participants or more, were cancelled. For all other mass
gatherings including private functions and religious services, organisers were advised to put in place the following
precautions: Reduce the scale of events to below 250 participants where possible; Reduce the crowding of participants
and improve ventilation. Put in place temperature and health screening measures, as well as turn away persons who are
unwell; and put in place measures to facilitate contact tracing if needed, such as obtaining contact details of
participants (MoH Singapore, 2020)

Case Management

Treatment

Ready hospitals for
surge, triage
procedures

A network of more than 800 Public Health Preparedness Clinics (PHPCs) was activated to enhance management of
respiratory infections in the primary care setting, with subsidies extended to Singapore residents to incentivize them to
seek care at these PHPCs. As early COVID-19 disease is mild and undifferentiated, medical practitioners were
instructed to provide extended medical leave of up to five days for patients with respiratory symptoms. This allowed
possible COVID-19 cases to self-isolate at home to reduce the number of undetected cases seeding community
transmission. Those with persistent or worsening symptoms are advised to return to the same doctor for evaluation
and referral for testing. Movement of patients and doctors between healthcare institutions was also limited to
prevent multiple institutions from being affected at the same time (Lee, Chiew, et al., 2020)

Although published reports to date have identified preexisting chronic noncommunicable diseases as being a risk
factor for clinical deterioration, the experience to date in Singapore is that patients without significant comorbid
conditions can also develop severe illness (Wong et al., 2020)

Most of ICU beds were single rooms (infrastructure after 2003 SARS)
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Note
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Infection control not only involved strict adherence to personal protective equipment for the individual, but also
involved changes in group dynamics - avoiding potential spread between teams (Liew et al., 2020)

Train non-ICU acute medical staff dealing with critically ill patients prior to ICU admission, especially for
resuscitation (Liew et al., 2020)

ECMO use. Prepared cohort of all COVID-19 patients in the ICU and have a satellite team to help in management
(Liew et al., 2020)

Staff morale took an early hit due to multiple factors, including increased workload due to implementation of strict
infection control measures, uncertainty over the effectiveness of personal protective equipment, anxiety over the
lethality of any infection, concern for the well-being of their family members (Liew et al., 2020)

Intensive-care unit bed capacity is limited (Legido-Quigley et al., 2020)

Societal response

Development of all-
of-society & business
continuity plans

To make quarantine less onerous, the government offers self-employed people $100 Singapore dollars ($73) per day.
The money goes to their employers if they are salaried while employers are prohibited from detracting quarantine days
from staffers’ annual leave. This allowance is not given to tourists.

Other note

Lessons learnt from
previous outbreaks

Since its experience with the SARS outbreak in 2003 when 238 people were infected, including several health care
professionals, and 33 patients died, Singapore has been systematically strengthening its ability to manage another
emerging infectious disease outbreak. These include the construction of a new purpose-built National Centre for
Infectious Diseases (a 330-bed purpose built infectious diseases management facility) and National Public Health
Laboratory; scaled up of testing capacity rapidly covering to all public hospitals in Singapore, that is able to handle
2,200 tests a day for a population of 5.7m; significant expansion in the number of negative-pressure isolation beds
throughout the public hospital system; stockpiling of personal protective equipment (PPE) and masks; establishment
of formal platforms for multi-Ministry and cross-agency coordination; development of a strong capability to perform
contact tracing quickly and at scale; training of health professionals including in the correct use of PPE; and building
more biosafety level 3 laboratories. In addition, as part of Singapore’s major investments in biomedical science and
clinical research and translation capabilities, a significant focus has been placed on building expertise in infectious
diseases (Wong et al., 2020)

Singapore’s response may not be directly translatable elsewhere. Since independence in 1965, it has been ruled by a
single party that maintains tight control and is rarely subject to public criticism. Amid the coronavirus outbreak,
quarantine and isolation protocols are strictly enforced (Barron, 2020)

However, several challenges lie ahead. Firstly, the longer the outbreak persists, the more chains of community
transmission and missed cases are present, and the more difficult it will be to link cases and contain spread.
Contact tracing and quarantine are resource-intensive activities and may not be sustainable in the long run.
Secondly, some individuals who continue to work or attend social functions while symptomatic are driving disease
spread, leading to substantial community transmission. Thirdly, with global spread, the force of infection from
imported cases will be substantial, leading to new waves of infection (Lee, Chiew, et al., 2020)
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Emergency response
mechanisms

Includes country
level coordination

e Following SARS in 2003, Taiwan established a central command center for epidemics. By Jan. 20, it was coordinating
the government’s response to the coronavirus. It quickly compiled a list of 124 “action items,” including border controls,
school and work policies, public communication plans and resource assessments of hospitals (Barron, 2020; Wang et al.,
2020)

The center for epidemics took an active role in resource allocation, including setting the price of masks and using
government funds and military personnel to increase mask production (Barron, 2020)

Risk communication
and public
engagement

e The vice president of Taiwan, a prominent epidemiologist, gave regular public service announcements broadcast from
the office of the president and made available via the internet. These announcements included when and where to wear a
mask, the importance of handwashing, and the danger of hoarding masks to prevent them from becoming unavailable to
frontline health workers (Wang et al., 2020)

o The government was able to reassure the public by delivering timely, accurate, and transparent information regarding the

evolving epidemic (Wang et al., 2020). The press-conferences were held daily, sometimes more than once a day (Piper,

2020)

Could be established an alert system to inform public on cases in certain areas, so if someone visited or lives in that arca

will be alerted and in case of symptoms inform health official, not visiting facility to spread the disease (Piper, 2020)

Case finding, contact
tracing and
management

Active case
finding, contact
tracing and
monitoring,
quarantine of
contact and
isolation

e Taiwan, along with Hong Kong, and Singapore had all proactively implemented travel restrictions on passengers coming
from the mainland, contravening the World Health Organization’s [WHOY] insistence that travel bans were not necessary
(Barron, 2020)

e Right after China announced about unknown virus arrivals from Wuhan were subject to health screenings (Barron,
2020). Within a week, they expanded their surveillance net to include anyone who had traveled to Wuhan in the previous
two weeks (Sternberg, 2020)

e Leveraged its national health insurance database and integrated it with its immigration and customs database to begin the
creation of big data for analytics. It generated real-time alerts during a clinical visit based on travel history and clinical
symptoms to aid case identification. It also used new technology, including QR code scanning and online reporting of
travel history and health symptoms to classify travelers’ infectious risks based on flight origin and travel history in the
past 14 days. Persons with low risk (no travel to level 3 alert areas) were sent a health declaration border pass via SMS
(short message service) messaging to their phones for faster immigration clearance; those with higher risk (recent travel
to level 3 alert areas) were quarantined at home and tracked through their mobile phone and gov issued cell phones to
ensure that they remained at home during the incubation period (Wang et al., 2020)

o Citizens’ household registration system and the foreigners’ entry card allowed the government to track individuals at
high risk because of recent travel history in affected areas (Wang et al., 2020)
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o The toll-free number 1922 served as a hotline for citizens to report suspicious symptoms or cases in themselves or
others; as the disease progressed, this hotline has reached full capacity, so each major city was asked to create its own
hotline as an alternative (Wang et al., 2020)

o The government addressed the issue of disease stigma and compassion for those affected by providing food, frequent
health checks, and encouragement for those under quarantine(Wang et al., 2020)

¢ To ensure compliance, the government has enforced strict penalties against anyone who breaks an isolation
order, including fines up to about $33,200 (Cowling & Lim, 2020)

o People leave close to each other in Asia, that makes it easier and faster to track contacts (Piper, 2020)

Surveillance

Surveillance using
existing resp
discase
surveillance
systems and hosp.
based surveillance

e Enhanced COVID-19 case finding by proactively seeking out patients with severe respiratory symptoms (based on
information from the National Health Insurance [NHI] database) who had tested negative for influenza and retested them
for COVID-19; 1 was found of 113 cases.

Public health measures

incl hand hygiene,
resp etiquettes,
social distancing

¢ In Taiwan schools the students do not disperse and rotate from class to class. Instead the teachers rotate. (If students
travel from class to class (like in US) if one student gets sick the whole school is infected). Therefore, according to the
action plan when a student gets sick, school administrators can cancel the class. If two students in a school get sick, the
school closes down. If a third of the schools in the community are closed, all the schools shut down (Sternberg, 2020)

¢ Organizers of mass events were encouraged to defer or cancel events; some religious institutions suspended services
(Cowling & Lim, 2020)
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Picture 1. West China Hospital Emergency Management Plan During the COVID-19
Epidemic with estimates of ED Workload, PPE shortage
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Legend:

A. The daily number and ratio of fever visits at the ED from January 13 to February 1, 2020
B. The PPE supply ratio at the ED of West China Hospital on January 25.

C. The illustration of online clinic triage of West China Hospital.
D

The illustration of ED triage and region separation.
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(Liew et al., 2020)

Issues Principles Solutions
Infection 1. Avoidance of cross- e A dedicated roster to segregate “clean” and isolation
control contamination among teams, and to provide for stand-by
HCW e Provision of clean scrubs for HCW to change into
2. Education and re- before duty; showering facilities at the end of shift
education on personal e Education and re-education on personal protective
protective equipment and equipment and use of powered air-purifying respirators,
use of powered air- especially for isolation teams
purifying respirators e Allow isolation teams to have a 2-week off-duty
3. Provision for wprkﬂows observation period (“wash-out” period), after every
to cater to special groups, period of ward cover if manpower allows
such as pregnant women | ¢ Mandatory reporting of twice daily temperature
with acute respiratory monitoring by all HCW
illness who are m labour e Advance declaration of leave and overseas trips by
4. Enhanced surveillance for HCW
infection in HC.W e Screening questions are regularly updated as case
5. Strong emphas1s on good definitions evolve over time, especially for known
hand hygiene for all lusters of infection in the communit
6. Robust visitor screening cIustern fth 1 h 31
and management e Provision of thermal scanners at the doorstep to screen
for fever
e Maintaining a hospital visitor log to allow for
Dissemination | 1. Robust system of e Utilization of secure and approved platforms such as
of information dissemination of institutional email and messaging applications to
to HCW information (changing inform various job groups and teams of rapidly
policies, workflows, etc.) evolving workflows and policies
2. Email and meetings alone | e Utilization of secure videoconferencing applications to
are insufficient to hold inter-institution and inter-department meetings and
operationalize urgent educational sessions
changes on the ground e Utilization of secure and approved applications such as
3. Clinical discussions of messaging and videoconferencing applications to
confirmed cases within the conduct clinical discussions of cases and the sharing of
ICU Community experience
Resuscitation 1. Provide clear guidelines e Simulation practice with personal protective equipment
and code blue on personal protective and use of powered air-purifying respirators will help
response equipment and use of identify gaps in the wards and prepare ISO teams for
powered air-purifying such scenarios
respirators in ISO wards | e Simulation with limited team members per scenario, for
and normal wards during example, 4 members per team, to allow acclimatization
resuscitation of HCW to perform resuscitation in smaller teams
2. Provide inter-professional

simulation of resuscitation
scenarios for suspected or
confirmed cases

e Checklists for preparation of drugs and pre-prepared

trolleys for equipment, for intubation, line setting and
other procedures, to minimize staff movement and
enhance efficiency

e Creative ways to improve communications during

resuscitation, such as utilization of a printed “Call
Airway Team” card for difficult intubations, using a
communication whiteboard in the patient room and
using walkie-talkies to relay messages to staff outside
the room for equipment and help

46




COVID-19 830@8300 bodoé\m33@m30
360’)860’)30 o 300@0@)030[} 33000308363?)0

Issues Principles Solutions
Advanced ICU | 1. To provide clear ¢ Early transfer of deteriorating cases is recommended.
services thresholds for transfers of Provision of thresholds for transfer and workflows for
deteriorating cases for non- extracorporeal membrane oxygenation (ECMO)
extracorporeal membrane centres
oxygenation (ECMO) e Use of disposable bronchoscopes for bronchoscopy and
2. To provide efficient and percutaneous tracheostomy
safe delivery of ICU
bronchoscopy
Psychological | 1. To provide emotional e Special provision of meals and drinks to boost morale;
stress and support, encouragement laundry service for used scrubs
burnout of and appreciation to HCW | ¢ Provision of regular updates of the local situation and
HCW 2. Reduce stigmatization of status by the government and institution leadership

HCW by ill-informed
members of the public

e Frequent encouragement of HCW by divisional heads
and senior leaders via emails, messaging apps and
social media platforms, allowing staff to remain
engaged

e Timely articles and courageous stories of frontline staff

e Appropriate media coverage of HCW at the frontline to
increase empathy and reduce stigmatization
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