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Fzunvto]H A7 5-19 (Coronavirus Disease 2019 [COVID-19])+= Al

% FZynrto]e] 2~ (Severe Acute Respiratory Syndrome Coronavirus

g grtEol d AAHoR onF, ALRA £AE dodle AFHY
o2 FAFr. COVID-19& 20199 12€ S $3kAle|x COVID-19
AbeEl7F A el o, o] & XL A A A Fhke w2020 39 Al AR
715(World Health Organization [WHODOIA A" o Al #H
tl = (pandemic)& A A8t TH(AH 2], 2020).

A=) A olF AR = VtaFA R FUFeslaL, 2022 5
712 A AAAHeR 59 W o]l COVID-19 #AgArt iAot
(Johns Hopkins University, 2022). 71 & A& IA43ZF7]5F(Acute
Respiratory Distress Syndrome [ARDS]) %44 yelhl Q#3557 87}
Q3% T35 COVID-19=2 3= th(Wolff, Nee, Hickey, & Marschollek, 2021).
%% COVID-19 3At= JAua57]-Ael9 Akada (Extracorporeal Membrane
Oxygenation [ECMOD-#A|&4  AldiA] 8% (Continuous Renal Replacement
Therapy [CRRT)]) 59 A8Z Q=& a= Skap a3 AaQW o)ite] A&
5 Zow dhe SARAM = JdeEgT] ol Anrt Fasita oidEH=
2 HHol FRAHAIL A4 g o] H# £ 5 L o] A&EHow FUhe}
A el A AFAEEYoR offe] Hasttta Ady = AR Aod
H e s, 2022).

COVID-19 #43x & oF 5%°lA F5 COVID-19% o] 3k¥ H(Jordan,
Adab & Cheng, 2020), X" &< °F 2%= H %3 JtHWHO, 2022). =
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1. % COVID-19 f18 8¢

20199 = COVID-19 Al&l7h H&o® ®ug 3 SARS-CoV-2& A A7
2 w7 FJxch WHOoIA 2020 3€ v HAxstu dA7bA] 2 %59
oF 5o ool Exxtel 600vHE  olite] APgArE ISRl a1(Johns
Hopkins University, 2022), =] A 2 2312 = 1800%+e] Hol i
AP E 2% 430 Ho g RIuFHJATHAW AT A, 2022). o)E% A A
ARl AR A4, ejal ZA 2 AR Ak fl¥skE COVID-19 &4
S 7] 9l WA HES B8l oF 55.0%9 AT A
UATE A 7EA] A WAle] Bt Yl MER
]

A% S8kl A oH(Ciotti, Ciccozzi, Pieri,

-— =

[‘

AAA o2 Aot

RIS

=2

&
oo w7 st

SARS-CoV-2 Woju}o

i Eat S
& Bernardini, 2022). 7ZFgoly WAl HFEo 2 HE Y 53 ‘?i‘—"‘%% =2}
H]—O]Ei/\ﬂ H 2] A] 4 Z

P aA A 4 A9 SARS-CoV-2 7ZFdolut Azd
o3

&3] = COVID-199 ol&&3 AMWES A% FHasta oem COVID-19
o] 74 Hyt T AbE AFGES 2020 29 12.3%°14 20223 19 0.3%
(WHO, 2022) A-+382 7Fsd& wAd 5 glvh
COVID-197} 2A4H o2 S3ku 7] Alatebas] d AA % o m vheksd
?%01 WEE 7]3F kel o] Foj o FF COVID-19¢F ¥ddd A=
o Fol Mttt TS COVID-19¢ #&d A5 AHEd 27)de 5
COVID—19Q Al Fololw, Fa 4 S-S Ay A7(Del Sole
et al, 2020; Hu & Wang, 2021)7} & °|FQ 31 T35 COVID-19¢] <1+
g4, AbslA, BAA EA- dig FAE A7 o] Fol H vk (Alzamora,
Paredes, Caceres, Webb, Valdez, & La Rosa, 2020; Graff et al., 2021;
Kass, Duggal, & Cingolani, 2020). =3+ %3 COVID-19 A& #&H &

i
o
>
4
T
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(Fu, Xu, & Wei, 2020; Rochwerg et al., 2020), $348+% =% (Han et al,
2021), &% COVID-19 ¥zt HU 5 A7/dE)(Weerahandi et al., 2021)
e AVEE F O A7t o] F9

AF7HA &8zl COVID-19 5 f1f8clozs vol, A dF53% 2

dek, of, T EES A aavE A4
NS & = AN (Fauci, Lane, & Redfield, 2020). o]#13 291 <)o =
A Az 2 A5 AtolEgRIe] W3t dHE 55 F3 COVID-19
A Twoer AAysH= Aoz YEtHGao et al, 2021,

Mulchandani, Lyngdoh, & Kakkar, 2021).

Uolx= £Z COVID-199] 9daoez & dexd 9, o)zt ZF713
T5 AGAA] 75| °fslEo] FF o o]gH JleAdol =THFlook et
al., 2021). 71<& HlEREA AFRell o] stdA, 704 ©]/d¢] b= COVID-199
sk 93o] 66% Y =2 Aoz YEFITHPijls et al, 2021). A ¥ A= o
2 A" vlal o g2 7]X1;.é_‘%‘r% ZRA AL o, A Agke] g |

BHE FASHHA el
s A 24 &4l SUMEE Aoz HuHAH(Shaw,  Joshi,
Greenwood, Panda, & Lord, 2010). T3 uto]7} F7igtel wel A9 54
AbOlE7RQL A7) ot o2 TFor olgtd IE
e =H(Gao et al, 2021), ol# g A¥= o] 55 COVID-199]
daglel A F Ase v
ERE Yol= &of COVID-19 #ke] Y 3 =9 A d= &
Q9og A& Atk Dong et al, 2020; Gotzinger et al, 2020).
COVID-19 A %=7] A4 A3 14 "9 ofFo] T35 COVID-19 79
106%5 AFA8] A ZotdHF T 7HE =2 HE&ES Bion olyg 4

= AopkArE SARS-CoV-2 el A & U=

et al., 2020). o2} FAIE AT E R Lol FZITE A
e 204 23 duEgo 3 FEFoz o)3E SFo] o Ao &
H A THGraff et al., 2021). oJdol9} HAdo] TF oz o|3d o] ¢

_6_



o W o343 (Gotzinger et al, 2020; Kara et al, 2021)¢} & =&
29 AFgH AFdAE oJdol7t 5 COVID-19 Hl&o] 7H v2 Ao
=2 I%E}I%(Ouldali et al.,, 2021) ARtE 23E HHA

Hi e A48 AR G2 SARS-CoV-2 el FHeksk A
o8 yetged 27] dAgtel waEw ddol COVID-19 $Hate] o 60% =

A28t AR 74l A FEE, 234 Y 9D A 93le] o
& Aoz YEtHGuan et al, 2020; Li et al, 2020). dutz oz dA
2 oAdHT COVID-19 Hds #s 3ol ¥ =dom(Pijls et al,

2021), &&7] Z4o] AdAY COVID-19 3xte} ¥ H=3% skx = 1,875
HoF gAY FAEMA04%)S A (367%)ETE R =S Ao g eyt
tH(Liu et al., 2020).

ALl A5 ofZ7HA m=el, 5 B sl avly Q4= Bl Ay
¢l 1ol H]‘?SH SARS-CoV-2 ¢ % COVID-19 #&d AtgEo] o =%
aL opAlobAl= S| YA Wil Q1 ek AR A E, 9 R ATYES

)
o

e A tH(Mackey et al., 2021). T3k o}x]o}A] S xt= B3] A3y A
satH T COVID-19 #d A#H A% =527 v =% vtHRodriguez et al.,
2021).

>,
i)
4
X
X,
E (
=
il
o
-
oft
kr
ok
d
=
2,
élﬂ
»
o
=
X,

o)
x,
riet
oy
s
olN
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U
}—A
o)
lo
jQ
3
[40
o
fr

UTH B Ay ATolA A
oF, HduA ds 2w v
B %t (Liang et al., 2020; Wan et al., 2020; Wang, Hu, et al., 2020;
Wang, Li, et al, 2020). A3d5 A3} 7pg &3 7[AZTS ad<t
(16.9%), T (8.2%), HEHAA A3 (37%), WA FH3(1.3%) TR
™ (Chen et al., 2020), WlERZA Ao =W 71443 & 139, =y
2 AEHA AEE EE AFHY oA TR olF

=
2021). A717re] dxdy n¥Ae @ FXRE AL A VS
kA Qo] FFHoRE olFd s Ado]l v =thH(Zheng et al, 2020).
Eu 2 5}

E3] AdaA 23 #Hego] e A= COVID-19 ol 4 A &



de T T %‘7] o TF5o® WA sl o =L et al,
&3 COVID-19 #A} #4le] Wy wkgog Qlsf vhof
sk 7] A 144-‘74 ATS L F A7l diEoltH(Bohm, Frey,
Giannitsis, Sliwa, & Zeiher, 2020).

2oz &#A g=d(Cai et al, 2020), H W FHx}9
A o7l AgnA O g4 Ay, W 2" gof, whA

0o
S
™}
2
o
i
Ui
rﬁ
0:1:’4

J
=
Ay AL A7

2

) =

2)
=, AW ZZ oA =& ACE2 (angiotensin converting enzyme 2), A%

o
=

ZH L v AZAA 7 7T, B2 HEPY D R 5o £F5 9¥E =olE
Ao g HAuEYHGao et al, 2021) F71(ZF, A A 9D 7E A
7Nk #EE 71 A3 COVID-19 % 63% X8t Azbsta A gA A

_\3
ox
i)

P
)
et
r
%0,
iv

(Wolff et al., 2021).
A WA FF COVID-19 918 8]l & B2 daldTA
T As ARG FF ZEU9 SAAAAN © FEHAH,
Z X7} COVID-199 s =o digh FAAQA oF AA=2 =
, 2021). &3 §a1 A= COVID-19¢ F5% E+
A Bl e, Ags COVID-19 3o A] 5 wt
Fo] 2 Aow HIHEoW o] COVID-199 93] fite 3 %
2 B 4 JduLin et al, 2021). dF AFodA= TS5 COVID-19 3HA}of
Al ZREFR AlZHprothrombin time [PT]) % @43} Fi EFREdS
Al 7t (activated partial thromboplastin timelaPTT])o] ©=% Aoz el
S (Gao et al., 2020), T2 AFolM = AE PTe aPTT 232 HIiE
A THChen et al, 2020). <t A% wEREA A= COVID-192 <13k 9
A G FF aAFY FFo] obd 2F 7roll PTe aPTT Aol ko]t ¢l
w2 YA Lin et al, 2021). wekA PT, aPTT 23 COVID-19 %5

i=]
= Aele] BAE EAEEY O Be 94 ARATI BeT Ao 47
p

}q.
22
Y

R ol
Mo
2
B N S
N
=
Q)
j)}
i)
D
—+
o,

>
>
oF
it

AFOl EFEQl FF(cytokine storm)< YHEA 2 COVID-19¢ 8 w7
of & FAbelA LA HIAFTHHES o7 Terpos et al, 2020).

A%HQ HYAFWEoR g wA AR BgnE AoA x4 £,



TA 3 S % g AUIRAE
2020). £% COVID-19% #H¥A &&= W o
=4 Abo] E7}el(pro-inflammatory cytokine)e] <=s=o] =LA Z7}3F Aol

AAoln AFHRY FTTE7F =& COVID-19 2o £33 IL-6
(interleukin-6), IL-8, IL-10, IL-2R, TNF-a (tumor necrosis factor-a)
27F F-93HA o = tHCummings et al.,, 2020).

a

frare 4= 9tk (Magro et al,
[e=]
ol

Hbsol ofs) BAdE= A

Jm

E@ COVID-19 4971 Beb BA% 7] 23, wgshd 715 o,
q £, AUNRE, FHEFLAZTE, FF A9, 2894 g
g Jejsh 2o g FEEd FY

G nxE AoR YA THCao et al, 2020; Fu et al., 2020; Guo et
al., 2020). et FHZF 7lol Asta S FAE T3 5
COVID-19% <I3%t Al &

19§94, 279 22 54 ALFHE HAAAE A E 7 e

3

o WA A =42 COVID-19 WS S7FA 21t (Zhong et al., 2021).
X J

34 2 ] d3E Jd8e AHA wHogirgy SHA wHogurg 5o
BAAel e wxn o2 <l SARS-CoV-2 el thsk WAo] 7+
Z23%lal COVID-19 A3 o] x2 4 9t (Chodkiewicz, Talarowska,

Miniszewska, Nawrocka, & Bilinski, 2020). 92 # ¢ty o2 wkA ¥
g Wl =3 g<Qlo M d5E& do7|a XA 3kskA

2 9
EE gdEr] % Wgug
!

4 mlo
%2
=
N
=0
o
=]
(]
[
-+
=

A= s , 2021). =,
HAAAAE F3A713 ¥ 7% &3S B8 Ud8s S/ BE &
F71 A g4 5 T, AEAA YT 2SS WAL 9AR
A8gE 7hsAo]l ol thLiu et al, 2020). Guan %(2020)2] Aol A +=

3
AA7F 5 COVID-19% o]gkd &&o] HlFAAtel ns] o F uj o]
= Zo® uUBwil, Liu 5202009 ATeldE FA ol
COVID-19 #H& 8 7FsAdel ddgEe] o] ddvs 4885 ==
o} wlzk7FA| 2 Patanavanich€t Glantz (2020)7F 83 wEltA A+ 2
I Fde]l COVID-19 A3 2w E vhddo] dvk= AME & B Wl
oo oA AuiE uiel o] FF COVID-19 91dadle 4%
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o] th(Popping, 2000). ©]&]
W Al Z+skok 7h

2011).
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vty ske-A ) 2015).
) (degree centrality), $14 =44
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(eigenvector centrality), oA F 44 (pagerank centrality), 2] il
LEE I HYE ARE oA o w HE v/l F44 (betweenness
centrality), @3 <24 (closeness centrality) &2 J#3 4 Jt}. Wx A

= T
4 FA4e @ wsd A¥H0 ddse] Y RE wSEie ya
e °]

F= AAbste] dhe] wzof drly Be wrrl AZAEY JEIIE YE
e AEZA 28 A4 A4S & =59 7M8 Zo] A4y 9
2 T

Ao g wr=ol ol Ay wrUt ¢ Fasitu
3t ch(Zafarani, Abbasi, & Liu, 2014). #HojA B A FAAL & FAA
I AAEY e == Jige wEt Y w==e A4 AVIE A
o7 AAste daugFor & x| FAAo] adtal dopd AAH o
UE HE == AN AVE AARAT o BT d99 FE U
a/x 9 TAARS HAA HH, o= "o JdIAS vt (Xing &
Ghorbani, 2004). w7} FTAIAELS 3t =7 g8 =X Alold X3 = A

Eold S or k(&8 21831, 2016).
GO Rl = (term frequency [TFDE 543 doj7 &4 oA dwupr} =}

F T4t eE AE YeEdE goz, TF/} 2852 EAd 23 do

kol deding. 54 doE xdsta Q=

(document frequency [DFDEFal sh=dl, o] ke 9d4& I&A Wl

(inverse document frequency [IDF])g}i st IDF7F ©e A&

7h o] EAeA A5 AMEE S ou|gth(o] 4, 2012). E12E U EA

A Al ZF doo] X5 AA ] 9 TFS IDFE w3 #t= A&t

H Gl -9 F A HlX(term frequency - inverse document frequency
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[TF-IDF) 3 &, TF-IDFE Fol7 #Ae 54 golz} 9 W S5
EAE yEue 54 B4 umm Wol Wws} kw AR £A LA

O o E 283 FA7F 4E&542 TF-IDF#e] Eokxs 540 . o]
el ol¥l BEAS o]&3te] e EAdA FEoR AT UEuE dols
S 2y Y, 5F dolrt VX FR_EE FAsted Agd o)g 2
o] TF-IDF+= 7N A Q0 EAollA Tofe Uit FaxE BdT 5 U= ¥
WO HstAAE Aol 537 wie] HiE JESA A A
ol AbEH = ZIW et (o], 2012).

A= FAE(accard similarity) = F EA A FEEE dolzp Hol
U242 853 EAgtan ddstsE fAE 7] o] th(Ribeiro & Harder,
2009). F @oi7t o 7|3tell AA w2 WEz A AFEHW =2 FAF

3

7= Fol dow 7tsAE & WNgd £ Ade FAE

(Bag, Kumar, & Tiwari, 2019), ®@agto] gl o]zl Hlo]E &Ad F=
ARG (o] 4, 2012). BEFF A= FAMR Al V=g (AIEh e BT
ATA7E Al st MEH S At HA9 gs ddste] 2AE
ATkl 57, 2012).

HB2E JEQA #A4& A& A7ES AuEY, =99 A9 HT 5
Wzt obs 2 Aad o AEAb gk EY A 4 (Kim, Kang, Han, &
Chun, 2022)& H|%Este] TR A 759 T4 4 (Gauld et al.,
2022)5°] STk gk At thHs YESA 4 (Borsboom et al.,
2021), B 2E U ESA £45 °]&3 C 9 ¥d wE A (Kutela,
Novat, & Langa, 2021)7} glth. el A d2E YEYa 2SS g8
sto] oF A=A 4ol "ol IS wA= a9l BAME 5, 2021),

o]

s

Y Fust BREfel dd ATEF BACIPY, YA, FeFo v
2 4

Zol, 2020, Aol BiE YEND BALS 283 vAY A7 A
T RAEAM HA% 2022, MEND BAY Eurdds 283
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Barnighausen, & Bloom, 2021; Xu, Rahmandad, Gupta, DiGennaro,
Ghaffarzadegan, Amini, & Jalali, 2021).
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A wATE BHoR YAu, FF dE, oW, Nolww, NBE B
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2. 7%

A7HdE 5 COVID-19 gl aclst ds 72 20209 1495
E1 20219 129 7}A PubMed, CINAHL, EMBASE, Web of Science®l] A
AN =X =702 AAstadtt. staA =io] ofd A -9-(o: letter to
editor, conference proceeding, book 5)¢ ZZo] AFHA LA o] 9
o] doj2 FAHE =Ee A9s

3. AE+3A

AT Aued Al AR HAAS AT JI9E=Es Adolet MeSH
(Medical Subject Heading) &o1& &3%3ste] ‘COVID-19, ‘SARS-CoV-2,
‘2019-nCoV’, ‘risk’, ‘risk factor, ‘severe’, ‘critical’, ‘severity’, ‘intensive
care unit|, ‘respiratory failure’, ‘fatal'S M= st HAMAES 9}
A H(Appendix 1). ¥4 F38 & =%F(article), 9ol o (english) = A+
SR 5 COVID-19 f1g 2l A5 HAMAx= Figure 33 #Z

dolg o] 2o A HMNE =& F 429008 5 T &5 151618 A9t

%

T 277398 & AR x5S FAoRE HESIY gEX =1o] ofd Ag,



A pEsT wg 190] EHA 4
T2 ASHAT B 262802 ¥ Ao AREA BEAYT

Searching for literatures through
database (n=42,900)

PubMed (n=17,674)
EMBASE (n=1,886)
CINAHL (n=4,367)

Web of science (n=18,973)

v

Duplicate articles removed(n=15,161)
I

A

[ Articles included (n=27,739) ]

Articles were excluded with reasons (n=5,111)

not an article (n=3,421)

had no abstracts (n=1,579)

not English language (n=55)

not for human (n=24)

not about severe COVID-19 risk factors (n=32)

A 4

[ Articles selected (n=22,628) ]

Figure 3. The process of data collection related to severe COVID-19

risk factors.
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‘novel coronavirus SARS-CoV-2" 59 fAlolE2 ‘COVID-19E thitof
2 AA3FA 1L, ‘COVID-19 patients severity, ‘COVID-19 related severity’,
‘COVID-19 severe outcomes 592 A ES ‘COVID severity & tj] 9]
2 o] Attt Aejol= oulE FHotstr] ofe 154 dolgt o
Bl JiE S el 9ol E orlsi 2 dAgddA s 53] ATHRE
I #HEE doj(d: background, method, result, discussion, conclusion,
research, study %)¢ SAI#TH To(o: unpaired t-test, one-way
ANOVA, Z-scores, multiple regression analysis, logistic regression
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_19_



3t ‘HCWs' S 3 #& 9ko]l:= healthcare workers® % ¢]o]
‘COVID-19 patients’?} ‘COVID-19 patient’ 59 E4+ d5E AXAIA
o AAE Y9 =EE e AE 2 Ay Ay 2 2 T =

AE7F 1200 AMAESFI W, & 61,313719 719=2 FE3A

[40
o
)

2) A 719 F= UEYA AY R AZst

AT AAE V=S A" e® $5 COVID-19 #1gdeql
As R 7= A= = o Yy 4
A= WA 719 =EE FE51H7] fske] Fo] A (Python)e] Sklearn X
g3le] WIE &4 (frequency analysis) % ©@o]7ksx] #41(TD-1DF)

Tt FEF A3 A 73h= Gephi 092 ZRIHUS L8819

oo g

oot
to o J®

3) A 2 AT YEYT Jo9d B

Gephi ZZ139] ¥ o|x & A (pagerank) 4|5 S ZE3 NFTAE
Holagdn) FolN @ FANL 7F vt AAd o]% syl ges=
=7 vEhv vEA A stue] F5 COVID-19 1@ el 719=7t ¢
v b2 19 EE g es Adse JEAE A= Aolth v
EfE B4 A BE FACIES Tl BT F5 wmE b B,
a7t Hiatel fFolg ARE A7) o

SRR

component) ZHE A&3lo] FALEZF 2 7]9]
(modularity)¢] =2 7]¥9=8 #Fo] FHAHHS APt A3} s
A= FARE Al 7S 3(d A A AFAIE Al ZEE JEYa

g 2ol A9 g wustel A4
Fol e A= FAE AL 0065 o]0

AL SR EAAM A et A4S 3l UES

9 NS ATREA BF A

%% COVID-19 91989 %al ATFA} Azke] 550 uhet o2



A=A FAS 7] f8, 2 AT AdE b 5 e
(frequency matrix)¢} 7Fs2& Fo3 A7l FALE ATE € FAF
£ olgl Rt w Abedh. ol FAETE ZHAsitt
Aol Alzhell W& 719=9 Wl Bes oustERE o] kS HAL
(cut-off point) 2= A3+ THJi, Nam, Kim, Lee, & Lee, 2018). < 4+4
2 AR FAEE ol&dte AANHS ZARE COVID-19 A4+ 7|

Be A7l EuHgon W49 FAREd mE A4S BAsgow,

b

o|\
N
=
(o0
O
rr
N

o o

e

5. #8134 1y

B vlE 29E B9 ARE AST olaxn B4 dpod ¥
AFAE B Amh BAE ol du AT RPAE AW NS o
t ATelnE AYYsta 4R dAgzyE JoduA 59L& we F

Mo
%
filo
>,
031:2
ol
ol
2
)
=
=
vs}
Z.
o
I
o
1
N\
T
[\
O
N\
\]
(@)
<
T
-
(@)
(@)
P
(@)
—

_21_



a2

1. % COVID-19 9188¢< 9+

Jm

C- BRI

F3E $% COVID-19 7= 2020 1€3E 2021 1297h4 =9
Ao AAY AF=Folth & 226280 ¥z FRI 2020 1€
54 S Ao ® 2020 59 Q95O ® AFEE] £yt FAS A Z7)s
FAIE Bk ol % 2021 10€7hA vl of 10001 A A= A&HFH o=
oy 20219 119 o] & A3 th(Figure 4).

1,500

1,400 1341 1,338

1.313

Count of publications

Month of year

Figure 4. Monthly publications of severe COVID-19 risk factor study.

tlolgHo] oA HA=FEo SaAFxs A 5410708 AdE HA
AL, 49 15~2070 Adol dAe] ¢ 9.8%E AHA|8FS tH(Figure 5).

EA BEEX A9 1~109% PLOS ONE 2.04%, International Journal of
Environmental Research and Public Health 1.27%, Cureus 1.16%,

_?L

Scientific Reports 1.00%, Journal of Clinical Medicine 0.90%5, medRxiv
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0.74%, Frontiers in Medicine 0.73%, Journal of Medical Virology 0.72%,
BM]J Open 0.64%, Frontiers in Immunology 0.59% <= ©] it}

50 100 150 200 250 300 350 400 450 500
PLOS ONE

International Journal of Environmental
Research and Public Health

2.04%

5
B

Cureus

Scientific Reports

o}
B

Journal of Clinical Medicine

°

medRxiv

0.74%

Frontiers in Medicine 0.73%

Journal of Medical Virology 0.72%

0.64%

BMJ Open

Frontiers in Immunology 0.59%

Figure 5. Journal distribution of search articles.

AT71H =9 deEdnlE, A 7I9= FHolx
Table 13 Zt} #Ho|A A AL ZF w=o A2
5 =4 veuy HEY=Z 4 stve 55 COVID-19 93¢
7h drtyg g 719 = AFA R dAE =

% COVID-19 A19a9l dAFelre] wezadvlns ‘age 32243,
‘treatment’ 2,9343], ‘diabetes’ 1,5043], ‘hypertension’ 1,2303], ‘obesity’ 1,045
3], ‘health care workers’ 9603], ‘sex’ H413], ‘mean age’ 7673 52 o2
el Holx®a FAA #S ‘non-invasive  ventilation’, ‘IgG,
‘hyperglycemia’, ‘hypertension’, ‘vaccine’, ‘diabetes’, ‘age’, ‘aerosol-generating
procedure’ =22 YEITE TS T AN E} FHo|X QA FAAe] BT
=2 719 =+ ‘hypertension’, ‘diabetes’, ‘age’ 5o & UENT AW E 7]
= &9 @] 552 Appendix 29+ #Zo] AlAskd



Table 1. Keywords List with the Highest Appearance Frequency

Rank Keyword Frequency E:f;g%rg Rank  Keyword Frequency g;%;g?{g
1 Age 3224 0.001136 26 Multiorgan failure 234 0.000272
2 Treatment 2934 0.000911 27 Asymptomatic 229 0.000576
3 Diabetes 1504 0.001191 28 Vitamin D 214 0.000961
4 Hypertension 1230 0.001232 29 Virus transmission 189  0.000343
5 Obesity 1045 0.000732 30 Anticoagulation 180  0.000866
6 Healthcare workers 960 0.00062 31 Mild cases 165 0.000211
7 Sex 941 0.000576 32 America 160  0.000569
8 Mean age 767 0.000665 33 COVID-19 treatment 152 0.000281
9 C-reactive protein 596 0.000865 34 Convalescent plasma 148 0.001066
10 Mental health 543 0.000887 35 IgM 142 0.001007
11 Social distancing 449  0.000203 36 Platelet 142 0.000565
12 Cardiovascular disease 428 0.000686 37 Nasopharyngeal swab 140  0.000631
13 IgG 428 0.00143 38 Cardiovascular system 134 0.000943
14 IL-6 415 0.000961 39 Immunosuppressant 133 0.000421
15 Cytokine storm 398  0.000573 40 Coronary heart disease 132 0.000446
16 COVID-19 vaccine 360 0.001217 41 Hyperglycemia 128 0.001327
17 Invasive mechanical ventilation 355  0.000295 42 Reverse transcription PCR 126 0.000377
18 Dyspnea 322 0.000465 43 Rheumatic disease 126 0.000924
19 COVID-19 transmission 319 0.000403 44 Non-invasive ventilation 124 0.001531
20 COVID-19 vaccination 319 0.000911 45 Glucocorticoid 116 0.00092
21 Lactate dehydrogenase 285 0.001003 46 Endotracheal intubation 115 0.000567
22 Acute kidney injury 273 0.000776 47 Chloroquine 113 0.00066
23 Tocilizumab 258 0.000549 48 Cancer care 108  0.000854
24 Remdesivir 257 0.001012 49 Vitamin D deficiency 108 0.000574
25 Heart failure 235 0.000947 50 Aerosol-generating procedures 107 0.001079
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Table 2. Main Keywords List of Groups

Group Factors

Subtopic

Keywords

thrombolysis, acute pulmonary embolism, hyperglycemia, rheumatoid arthritis, kidney

transplant, hemostasis, insulin resistance, transplant, major bleeding, liver transplant

Gl Biomedicine _
factors recipients, coagulopathy, low-molecular-weight heparin, coagulation abnormalities,
glucose, transplant recipients, COVID-19-associated coagulopathy, rheumatic disease
. oral cavity, surgical masks, personal protective equipment use, staff members, dental
Occupational and ) ] ) )
G2 environmental - practice, mouth, nasal, residents, aerosol-generating procedures, dentist,
factors . e . . .
otolaryngologist, long-term care facilities, nursing home, nursing home residents
non-hispanic black, racial disparities, white, black race, Latino, hypertension, diabetes,
G3 gec?z)(;graphlc - age, hospital, mortality, COVID-19 infection, COVID-19 patient, COVID-19 pandemic,
health equity, obesity, mean age, sex
Moderna, vaccine hesitancy, vaccine acceptance, tobacco smoking, mRNA vaccine,
4 Health behavior COVID-19 vaccine, allergic reactions, smoking cessation, epitope, cigarette smoking,

factors

nicotine, COPD patients, immunogenicity, current smokers, lung function, vaccine

safety, alcohol, alcohol consumption

2
)
4p
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Table 2. Main Keywords List of Groups (#A4)

Group Factor Subtopic Keywords
cl1 tumor necrosis factor, coagulation system, hyperinflammatory state, IgGG, macrophage,
(Immunologic) 71 1.-10, NK cells, IL-2, IL-6, B cells, cytokine storm
Patient Health Questionnaire-9, Insomnia Severity Index, poverty, mental health
?stychiatn'c) symptoms, insomnia symptoms, sleep quality, psychological symptoms, generalized
anxiety, psychological status, mental health issues
C3 respiratory status, non-invasive ventilation, nasal cannula, room air, prone positioning,
(Respiratory) bronchoscopy, high flow nasal cannula
G5 Complication . . . .
factors c4 cardiac biomarkers, acute coronary syndrome, acute myocardial injury, cardiac
(Cardiac) arrhythmias, heart failure, pre-existing cardiovascular disease, CK-MB
c5 encephalitis, Guillain-Barre syndrome, seizure, neurological disorders, neurological
(Neurologic) symptoms
6 cesarean section, neonatal outcomes, breast milk, preterm birth, adverse pregnancy
(Gynecologic) outcomes, breastfeeding, maternal mortality
Cc7 )
(Seconda)ry Candida, bacteria, Klebsiella, Staphylococcus, bacterial infections, coinfection
Infaction
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Figure 6. Group 1: Biomedicine factors.

2 HA 3222 Group 191 ‘coagulopathy’, ‘thrombolysis’, ‘hyperglycemia’,
‘transplant’, ‘Theumatoid arthritis’ 59| 7]¥=7F AF S4ste] 3F912< F4
& A=oga o)t W st thFigure 6).

Figure 7. Group 2: Occupational and environmental factors.

T WA 39122 Group 29+ ‘dentist’, ‘otolaryngologist’, ‘personal protective
equipment use, ‘aerosol-generating procedures’, ‘nursing home’, ‘nursing home

residents’, ‘staff members’, ‘long—term care facilities’ 52| 7|9=7} %ol 543}
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o stel sl FAE Adedadlelst WHstltk(Figure 7).
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Figure 8. Group 3: Demographic factors.
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black’, ‘white’ 52| 7| =7} Wo| T3t skl el FAE ATFEATA 81lo]
2} st Figure Q).

e

chest computed temography
e e o s CT findings
Earbon ide

0
Pt

tunetion

080 patients

currentsmokers
Wcamine

. 7
= “u""&.?.‘r?zﬁ'n‘f'-ung
tobaces smoking

A e
ale

nnfiction

Figure 9. Group 4: Health behavior factors.
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v HA 319 22 Group 49l ‘vaccine hesitancy’, ‘vaccine acceptance’,
‘COVID-19 vaccine’, ‘misinformation’, ‘cigarette smoking’, ‘alcohol
consumption’, ‘addiction’, ‘COPD patients’, ‘nicotine’ 59 7|Y¥=7} o] %
Zrste] ekl el FAE e alolt W skl vh(Figure 9).

Group 5+ T % COVID-19 #d FHFo=z Algd FH2H7F e
H(Figure 10). 78 7|9 =+ 984 39 5 (granulocyte macrophage,
tumor necrosis factor, coagulation system, hyperinflammatory state, I1L-2,
IL-10, IL-6, NK cells, cytokine storm), AA1-4el% w3 7Ha (Patient
Health Questionnaire-9, Insomnia Severity Index, psychological symptoms,
mental health status), =&7]74 WS #A(high flow nasal cannula,
non-invasive ventilation, respiratory status, critical care unit, nasal
cannula, hypoxemic respiratory failure), Ad#AA FHZAAQT
prolongtion, CK-MB, cardiac Troponin-I, cardiac arrhythmias), 2174 A &
W 5 #+9 (Guillain-Barre syndrome, neurological complications,
emcephalitis, dizziness, dysgeusia), 2F#-<13 31 53 (preterm  birth,
cesarean section, neonatal outcomes, gestational age, pregnancy
outcomes, adverse pregnancy outcomes), ©°]x7d T H(Klebsiella,

Candida, bacteria, Staphylococcus, coinfection) % UYEFET}
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D& 2020 2€ oA 690 aFE = PR ol FirolA YEREA &
7t 103 o) &3, AA WX 1003 o4l JIH=E FESAT. 2973
(Phase 2)& 20201 7€A] 12€0] sflds = 7o =2 ol F kel A
ERUA] e¥thh 103] o4 &=/, AA Wl 503] o]Ql V¥ E=EE FE5HA
t}. 37+7H(Phase 3)2 2021d 1€olA] 3€o 3ld== ?ﬂgg o 3F
oA 13] o]st 7% 7|9 = F o] F1FellA 53] o] =4,
3] o] yehd 71 =E FE5 . 497 7H(Phase 4) 2021% 9
do| sFE = ez ol Al7]oA 53] olst FFE JIHE T oW
TR A 103] o] &, A HIE 203] o] JNH=E FEIIAT
(Figure 11).
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CHTable 3). 177X ‘obesity’, ‘social distancing’, ‘dyspnea’,
'COVID-19 transmission’, ‘emergency department’ &% 7|9 =7} YElyk
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L, 273 A= ‘psychological well-being’, ‘generalized anxiety’, ‘deep
venous thrombosis’, ‘critical disease’, ‘Hispanics’, ‘black race’ &2 719 =
7F YERstth. 37kl A= ‘persistent  symptoms’, ‘long COVID', ‘blood
parameters’, ‘sociodemographic data’ 52| 7| ¥YE=7F ek, 497 A =
‘mRNA vaccine’, ‘vaccine acceptance’, ‘vaccination campaign’, ‘new
variants’, Delta’ s¢ 7199=7F YelSth € A7t fAE Algghk
Appendix 59} 7t}
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Figure 11. Phase setting by jaccard similarity.
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Table 3. The Appearance Frequencies of the Keywords in Each Phase

Keywords Phase 1 Phase 2 Phase 3 Phase 4

Obesity 91 320 170 464
Social distancing 67 144 62 176
Dyspnea 42 100 56 124
COVID-19 transmission 39 83 60 137
Chloroquine 32 41 15 25
Emergency department 30 101 63 159
America 27 55 28 50
Radiotherapy 26 24 11 21
Virus transmission 22 60 35 72
Coronary heart disease 22 34 25 51
Cancer care 21 39 16 32
Dentist 21 28 9 26
Perceived stress - 13 15 34
Psychological symptoms - 13 12 37
Hispanics - 17 16 26
Generalized anxiety - 15 10 24
Psychological well-being - 10 8 30
Health disparities - 15 11 13
Urea - 15 9 14
Common complication - 14 9 15
Deep venous thrombosis - 13 10 11
Black race 1 21 9 26
Critical disease 1 20 14 26
Second wave 1 19 29 90
Persistent symptoms - 2 10 22
Long COVID - - 6 21
Nationality - - 6 14
Mucormycosis - 1 6 32
Moderna - 1 5 44
First lockdown - 1 5 21
Risk and protective factors - 2 7 19
Anaphylaxis - 2 6 27
Blood parameters 1 1 9 12
Sociodemographic data - 2 8 10
mRNA vaccine - 1 4 63
Delta - 1 3 55
Bamlanivimab - - - 35
Vaccine effectiveness - 2 2 27
New variants - - 3 26
Vaccination coverage - - 3 23
Vaccine acceptance - 1 3 19
Vaccination campaign - 1 3 18
Kidney replacement therapy 1 3 - 17
Fungal infections 1 2 2 16
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T7HE e A2 d# A dvk(Yan et al, 2020). COVID-19 7HHo] =of
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A oojZ= YA A% (aerosol generating procedure [AGP]) #&H Z ]+,
MARET BE, gl 2973 Bdo=w 379 k9 FH2HE S
ATk Aol wEE 671=re] COVID-19 A5 HFses 98 FAA
(health care workers)9] 4% AGH JMARZTTFE FE3x] S A =2
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Appendix 1. Results of literature search

Database

Quary detailed

#of
Literat
ure

PubMed

((covid-19 OR SARS-CoV-2 OR 2019-nCoV OR
2019-Novel Coronavirus OR COVID OR covid-2019 OR
coronavirus—disease-2019 OR

severe—acute-respiratory -syndrome-coronavirus—-2
[Title/Abstract]) AND (risk[Title/Abstract] OR risk
factor[Title/Abstract] OR predict[Title/Abstract]) AND
(severe[Title/Abstract] OR critical[Title/Abstract] OR
ICU care[Title/Abstract] OR mechanical

ventilation[ Title/Abstract] OR intensive care

unit[ Title/Abstract] OR severity[Title/Abstract] OR
respiratory failure[Title/Abstract] OR

fatal[ Title/Abstract]))

17,674

CINAHL

(covid-19 OR SARS-CoV-2 OR 2019-nCoV OR
2019-Novel Coronavirus OR COVID OR covid-2019 OR
coronavirus disease-2019 OR

severe—acute-respiratory -syndrome-coronavirus-2) AND
(risk OR risk factor OR  predict) AND (severe OR
critical OR ICU care OR mechanical ventilation OR
intensive care unit OR severity OR respiratory failure
OR fatal)

4,367

EMBASE

'coronavirus disease 2019":ab,ti AND  (‘risk factor’:ab,ti
OR risk:ab,ti) AND (’disease severity':ab,ti OR
'Intensive care’:ab,ti OR ’intensive care unit’:ab,ti OR
"artificial  ventilation’:ab,ti OR 'respiratory failure’:ab,ti
OR fatality:ab,ti)

1,886

WoS

(covid-19 OR SARS-CoV-2 OR 2019-nCoV OR
2019-Novel Coronavirus OR COVID OR covid-2019 OR
coronavirus disease-2019 OR

severe—-acute-respiratory -syndrome-coronavirus-2) AND
(risk OR risk factor OR  predict) AND (severe OR
critical OR ICU care OR mechanical ventilation OR
intensive care unit OR severity OR respiratory failure
OR fatal)

18,973
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Appendix 2. Keywords list with the highest appearance frequency

Rank Keyword Frequency nggﬁﬁg Rank Keyword Frequency g;%;g?{g
1 Age 3224 0.001136 26 Multiorgan failure 234 0.000272
2 Treatment 2934  0.000911 27 Asymptomatic 229 0.000576
3 Diabetes 1504 0.001191 28 Vitamin D 214 0.000961
4 Hypertension 1230 0.001232 29 Virus transmission 189  0.000343
5 Obesity 1045 0.000732 30 Anticoagulation 180  0.000866
6 Healthcare workers 960 0.00062 31 Mild cases 165 0.000211
7 Sex 941 0.000576 32 America 160  0.000569
8 Mean age 767 0.000665 33 COVID-19 treatment 152 0.000281
9 C-reactive protein 596 0.000865 34 Convalescent plasma 148 0.001066
10 Mental health 543 0.000887 35 IgM 142 0.001007
11 Social distancing 449  0.000203 36 Platelet 142 0.000565
12 Cardiovascular disease 428  0.000686 37 Nasopharyngeal swab 140 0.000631
13 IgG 428 0.00143 38 Cardiovascular system 134 0.000943
14 IL-6 415  0.000961 39 Immunosuppressant 133 0.000421
15 Cytokine storm 398 0.000573 40 Coronary heart disease 132 0.000446
16 COVID-19 vaccine 360 0.001217 41 Hyperglycemia 128 0.001327
17 Invasive mechanical ventilation 355 0.000295 42 Reverse transcription PCR 126 0.000377
18 Dyspnea 322 0.000465 43 Rheumatic disease 126 0.000924
19 COVID-19 transmission 319 0.000403 44 Non-invasive ventilation 124  0.001531
20 COVID-19 vaccination 319 0.000911 45 Glucocorticoid 116 0.00092
21 Lactate dehydrogenase 285 0.001003 46 Endotracheal intubation 115  0.000567
22 Acute kidney injury 273 0.000776 47 Chloroquine 113 0.00066
23 Tocilizumab 258  0.000549 48 Cancer care 108  0.000854
24 Remdesivir 257 0.001012 49 Vitamin D deficiency 108 0.000574
25 Heart failure 235 0.000947 50 Aerosol-generating procedures 107 0.001079
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Appendix 2. Keywords list with the highest appearance frequency (#<)

Rank Keyword Frequency nggﬁﬁg Rank Keyword Frequency g;%;g?{g
51 CT scan 107  0.000351 76 chest CT 84 0.001138
52 preterm birth 107  0.001283 77 dentist 84 0.001023
53 physical activity 104  0.000525 78 healthy controls 84 0.000648
54 Australian 103 0.000668 79 myocardial infarction 84 0.000427
55 prone positioning 102 0.001243 80 laboratory markers 83 0.000251
56 chronic lung disease 100 0.000206 81 patient health questionnaire-9 82 0.002146
57 secondary infection 100 0.000857 82 post-traumatic stress disorder 82 0.000686
58 RT-PCR testing 99 0.00031 83 radiotherapy 82 0.000903
59 females 98 0.000337 34 antibody response 81 0.001636
60 healthy individuals 97 0.000384 85 coagulopathy 81 0.001146
61 sociodemographic factors 97 0.000348 86 European society 81 0.001098
62 hemoglobin 96 0.000811 &7 renal failure 81 0.000399
63 hemodialysis 95  0.000422 38 viral pneumonia 81 0.00028
64 white blood cell count 95 0.001327 89 mechanically ventilated patients 80 0.000509
65 neutrophil count 93 0.001072 90 pregnant patients 80 0.000871
66 multisystemn inflamretary syndrare 92 0.000643 91 antiviral therapy 79 0.000343
67 socioeconomic status 92 0.000641 92 inflammatory bowel diseases 79 0.000647
68 symptomatic COVID-19 92  0.000565 93 HIV infection 78 0.000598
69 corticosteroids 90 0.000509 94 cesarean section 77 0.001697
70 Switzerland 88 0.000393 9% innate iImmunity 77 0.000648
71 surgeon 86 0.001447 96 propensity score 77 0.000636
72 beneficial effect 85 0.000455 97 virus infection 77 0.000639
73 elective surgery 85 0.00102 98 endothelial cells 76 0.000272
74 E%%igcetrer?gt?(r:ag;gv . 85 0.000768 99 most common symptom 76 0.000351
75 autoimmune disease 84 0.000616 100 Vasopressor 76 0.000295
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Appendix 2. Keywords list with the highest appearance frequency (#<)

Rank Keyword Frequency nggﬁ{g Rank Keyword Frequency g?fgg%rg
101 white 76 0.001528 126 demographic information 65 0.000384
102 renin—-angiotensin system 75 0.00149 127 Denmark 65 0.000808
103 standard care 74 0.001171 128 herd immunity 65 0.000386
104 lung disease 73 0.000365 129 immunomodulators 65 0.000949
105 SARS-CoV-2 spike protein 73 0.00097 130 neutrophil-to-lymphocyte ratio 65 0.000509
106 ventilatory support 73 0.00032 131 alcohol consumption 64 0.001007
107  chest radiography 72 0.000638 132 chronic liver disease 64 0.000581
. non-pharmaceutical
108  SARS-CoV-2 pneumonia 72 0.000259 133 inter\?entions 64 0.000854
109 airway 69 0.000514 134 smoking status 64 0.000591
110 D-dimer level 690 0000725 135 ~ anti SARSCoVZZ 63 0.000759
111 thromboembolic complications 69 0.000557 136 atrial fibrillation 63 0.00037
112 ACE2 receptor 68 0.000268 137 belief 63 0.001276
113 genome 68 0.00076 138 California 63 0.000343
114  long-term care facilities 68 0.000932 139 contact tracing 63 0.000564
115 mRNA vaccine 68 0.001323 140 occupation 63 0.001077
116 worry 68  0.000817 141 oxygen support 63 0.000319
117  hematological malignancies 67 0.001023 142 self-isolation 63 0.000349
118 influenza vaccination 67 0.000821 143 transmissibility 63 0.000271
119 patient health 67 0.001849 144 central nervous system 62 0.001034
120 ACE-2 66 0.001213 145 methylprednisolone 62 0.000563
121 Bangladesh 66 0.00029 146 oxidative stress 62 0.000713
122 blood pressure 66 0.001118 147 perceived stress 62 0.000861
123 confidence 66 0.000745 148 psychological symptoms 62 0.001323
124 abdominal pain 65 0.000988 149 relapse 62 0.000413
125 anticoagulation therapy 65 0.001079 150 seroconversion 62 0.00123
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Appendix 2. Keywords list with the highest appearance frequency (#<)

Rank Keyword Frequency nggﬁﬁg Rank Keyword Frequency g?fgg%rg
151 critical disease 61 0.000496 176 Hispanics 59  0.001094
152  dysregulation 61 0.00051 177 IL-1 59 0.001205
153 IgA 61 0.000667 178 investigator 59 0.000704
154 insomnia severity index 61 0.001768 179 machine learning model 59  0.000408
155  insulin 61 0.001046 180 perceived risk 59 0.000321
ial organ Failure
156 mental health outcomes 61 0.000682 181 m gdn 59 0.001008
157 metabolism 61 0.000494 182 supplementation 59 0.001031
158 mobility 61 0.001083 183 acute coronary syndrome 58 0.001673
159 tobacco smoking 61 0.001362 184 chest pain 58 0.000251
160 anorexia 60 0.001089 185 conflict 58 0.000566
161 fibrosis 60 0.00037 186 immune function 58 0.000664
162 home quarantine 60 0.00043 187 preventive strategies 58 0.000322
163 hypoxemic respiratory failure 60 0.000434 188 prothrombin time 58 0.001617
164  lymphocytopenia 60 0.000542 189 rituximab 58 0.001095
165  males 60 0.00028 190 TNF-alpha 58 0.00094
166 neutralizing antibodies 60  0.000465 191 travel 58 0.000554
167 nosocomial transmission 60 0.000269 192 water 58 0.000605
168 rheumatoid arthritis 60 0.001324 193 alcohol 57 0.001026
169 vaccines 60 0.000779 194 bacteria 57 0.001565
170  zinc 60 0.001032 195 black race 57 0.001431
171 aerosolization 59  0.001502 196 immune dysregulation 57 0.000511
172 bed 59 0.0005 197 kidney transplant 57 0.001297
173 Delta 59 0.00024 198 lesion 57 0.00084
174 feeling 59 0.000414 199 positive test results 57 0.000272
175 healthcare resources 59 0.000209 200 social determinants 57 0.000525
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Appendix 3. Spring network map of severe COVID-19 risk factor
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Appendix 4. Clustering of severe COVID-19 risk factors: Group 1 to group 4
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Appendix b. Jaccard similarity value by month

Phase Month Similarity
2020. 02. 2020. 03. 0.187
2020. 03. 2020. 04. 0.244
1 2020. 04. 2020. 05. 0.429
2020. 05. 2020. 06. 0.676
2020. 06. 2020. 07. 0.637
2020. 07. 2020. 08. 0.660
2020. 08. 2020. 09. 0.650
2020. 09. 2020. 10. 0.695
2 2020. 10. 2020. 11. 0.662
2020. 11. 2020. 12. 0.676
2020. 12. 2021. 0O1. 0.603
2021. O1. 2021. 02. 0.697
3 2021. 02. 2021. 03. 0.677
2021. 03. 2021. 04. 0.655
2021. 04. 2021. 05. 0.679
2021. 05. 2021. 06. 0.695
2021. 06. 2021. 07. 0.698
4 2021. 07. 2021. 08. 0.690
2021. 08. 2021. 09. 0.697
2021. 09. 2021. 10. 0.687
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Exploring the knowledge structure and research trends for

severe COVID-19 risk factors using text network analysis

Kang, Min Ah

Department of Nursing
Graduate School

Keimyung University
(Supervised by Lee, Soo-Kyoung)

(Abstract)

This study aimed to identify core concepts and visualize the
relationship between keywords to explore the knowledge structure and
analyze research trends in severe COVID-19 risk factor studies using
text network analysis. From January 2020 to December 2021, 22,628
journal articles retrieved from major databases such as PubMed,
CINAHL, EMBASE, and Web of Science were analyzed. Data analysis
was performed using Python 3.0 and Gephi 0.92 programs.

The results were as follows. Core concepts high in both frequency
and centrality were ‘hypertension’, ‘diabetes’, and ‘age’, and core concepts
high only in the centrality were ‘non-invasive ventilation’, ‘aerosol
generating procedure’ and ‘hyperglycemia’. As a result of the text

network analysis of the severe COVID-19 risk factor study, a total of
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21 sub-clusters were formed, grouped by 5 central themes. Each group
was named ‘biomedical factors’, ‘occupational environmental factors’,
‘demographic factors’, ‘health behavior factors’, and ‘complication factors’.
The result of the analysis of severe COVID-19 risk factors research
topic trends are as follows: Phase 1 (February to June 2020) is about
transmission route, clinical symptoms keywords, Phase 2 (July to
December 2020) is about mental health aspect keywords, Phase 3
(January to March 2021) is about blood parameters, COVID-19 sequelae
keywords, and Phase 4 (April to September 2021) is about
vaccine-related keywords.

This study is meaningful as a new attempt to identify key keywords
of studies related to severe COVID-19 risk factors by applying a text
network analysis method, and to analyze network sub-factors and
research trends by section according to the passage of time. Through
the results of this study, the trend of domestic and foreign research is
presented by establishing a body of knowledge for severe COVID-19

risk factor research. Therefore, based on the results of this study, it can
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be used as a useful data to suggest the direction of future research to

prevent severe morbidity in COVID-19 patients.
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