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Fit Testing for Domestic N95 Medical Masks

Hyekyung Seo’ - Byoung-kab Kang' - Young-il Kwon

College of Biomedical Laboratory Science, Shinhan University
'Korea Institute of Oriental Medicine

ABSTRACT

Objectives: Mask fit is a crucial factor in preventing respiratory infections among healthcare workers. The
current coronavirus(COVID-19) pandemic calls for the replacement of imported N95 medical masks with
domestic N95 versions. In this study, we aimed to determine whether these masks provide proper protection.
Methods: Thirty—five participants from three healthcare institutions donned four types of masks and
Quantitative Fit Tests(Portacount, USA) were performed. The order of fit test for the four types of masks was
randomized, and a three-minute washout period was applied between test times(2 min 29 sec) to reduce
potential error stemming from physical exhaustion.

Results: There were no significant differences in the Fit Factor for the four types of masks, and there were no
gender differences. However, the Fit Factor significantly differed across the three healthcare institutions
(p=0.007). With eight of the 35 participants passing, the pass rate with the criteria of 100 or higher was 21%.

Conclusions: The mask used in this study was a new domestic N95 medical mask, and the participants were
unfamiliar with how to wear it. They reported difficulties with mask fitting. In light of a previous finding that
mask fit improved with frequently used masks, wearer preferred masks, or when masks that are regularly
worn are used during fit training, the fact that participants were unfamiliar with the mask used in this study is a

limitation that should not be overlooked.

Key words: COVID-19, fit factor, hcws(healthcare workers), N95, Quantitative Fit Test(QNFT)
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oj7}7] A 40| YA FLrt |A|E=AlA] et AP
o] dositty op ko) FRA4Z FXsI3lth
(Colton et al., 1991).

35348358557 Acute Respiratory Syndrome,
SARS)F3¥o] Q7] A= SR T o) tigt owted
o] 7kx2} Hol(benefit)ye E&s] TA|SHA] LUAIRE,
olEgt FHA Y olF 7IEEAH Personal
Protective Equipment, PPE)= RA°7EARKHealth
Care Workers, HCWs)9] 7 oWd 4= = &3
Q1 whHolgtal QIAEQITy T3 7HHH R-3¥of thok
of SEHT g FTHo| HxREo] YL FHAKfit
testE A= TFEHITE S =19 257 <
e AZ F Jotal s tHCharney, 2009). o]
£ MERS-CoV ¥ COVID-19 :=&& QI 9= 7
d ZA7F 9] A=A 9ler Kang(2020)2 9
FR19] mpAZ 2Rgof it EHFIE Qls) o]d Y
B 7Y GAEY dHEo] o FAEJAT Hist
art.

u]= AR EAHAE(Center for Disease Control
and Prevention, CDC)7} #1st HCWs9| fit test
29 HY W A Aol = S AT
Kellerman et al.(2015)9] dF-oA= N95 ufpAI Af
8o tight Azt A4 vl8o] 62,023 EEE s &
A7t d 85t shylon, WAL HAF TR AR
2 H&2 A 2y Aol ARgshe BlEET ¢
ejHolgt= AEZ AAISHIH o]2kzo] HCWsollA|
dzto] AE|= upAIE ARSSIES F= A2 HYd
Foll BHAQ1 =47 F Ao|A |9t FAEA = 1o X
A vrAA 9] o] gt EAVE 851 HFE
N

20204 39 % ul= stockpile TFATE= 9F 44 2
HigE Jof GepA|Rt o9t T2 2 AAY THaEd
(pandemic) A& Q3 AZFEALY] 1% o E3fs}
ttal 39 tH(Mackenzie. 2020). upAI o] BHE
3 ADES FESH] ol N95 utAIE AEsto] ZAr
438 £ EAo] It AF-(Mackenzie. 2020;
Fischer et al., 2020)7} AP= A3 CDC EI(2020)
2 U2 mtAg AW o851 N95 upAIE AA}
&3 Zo] Sltk= d=7|d= AN Fischer et
al(2020)2 &%= 3 AARE N95 wpAzo] W=7}
gt Apo]& HolA| goruzE Axgt upAIE A AL
|ol= 7T Zoj7tal BaIstgir. o]ef o] omd
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upAT fgo] EAEIL = o] Al v 8-
T 988 upAI H|Eo| tigt tfFo] QS Aoy
A4 G35t = COVID-19 AZoME= oL %8
gk ARTY Aoltt.

U 988 ntAT RES U4 N95 A
Fofl 9&star Qo o]A FE HRIsHA WA N95
upAd AlFo] AAs| BRsHA|TE ofd] {-EHI Q=
A N95 mtAT= E 7| AFo] B35t o]F mf
2374 = 9J=R19] QhRo dato] AE=A] 2]l
gk vt glo] P ARR-S HAT A AwTt S
SHith 18& upAIRY st et 2HEAY] dE &
A2 2 EZo] Afo] Soj2ttH HAg HoE 7|
o]8& Bt olYzHKim et al, 2014) HYAH ==
Aol ofgt 98]l A HA@Aol A £ Jdeuz Z
271 BE3F IWj4F N95 upA o] disto] 288 WS
4 UzZE JAb 52 5ol 2HE AHEE AT 28
7F At

wEbA] o] AtollA= Al N95 miAT 435 AlE
o] I YR 9J=QI QHAFo Wzto] FE|=X] glst
7] Yoto] W2 HALE AlFsteltt. o Fl AdEel
2 YA Zo|7h Q1A ERlskaL npAT F7)
4 3 & {50 oE YA Zfo|7t UA=A £
Astalz}; sholet. T3k 7| YA HAF 23E B
Sto] Zpol7h A=A ERIsH = st3itt. o] ARE F9
oju] Q87|30 HgH IF =it N95 upAIT}E =
W Ql=R19] QtHEo] Wato] & =1 Q=R EAE
TE5kA Stk
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o] A= 37 A=7|Hof| EFok= THSAL QA ¢
HOtQ S ApLA o= Hysielon HYEH 357
o] W2t HAlo| o5ttt A = TSR
AN AREZ 28T & e A o7 2 A=
stelont, Jd AHls i3S vEhd 5 ks 23
SHA] gttt 7SS N95 whAA 453 749 <&
o7 Z}7} 2hgsto] npAd FRE ZF 4HY U 4
ARE Aldste] WaHAIRE S5, 1357 vRAIA
st & L&A (overall fit factor)s 4 X822 5
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1) AIg OtAT MY

A2 5ot 9]&7]3'4*’1] HiZE =ik N95 A
F % VN A AEE A7gste] D3t Gl AHESHS
HFigure 1). Al “P—_ﬂ«l A= F SFEAUB 7t
Z Zo]&= 100 mm, AIZ Zol&= 155 mmeolH, 53
7}2 Zol= 90 mm, AlZ Zo] 140 mmYth & £
F 37 uka3o| 242 3 =g FRAZ F 714 g
AZ Tl T 457 vkAIo] Hig R HARE Al
sttt o mtAFl] A =t =9 AP EAA
THA(The National Institute for Occupational
Safety and Health, NIOSH)Q] ttA3 7|& 4
N95 58 712 =53 958 N95 QIS5 AlEo|th
Y ?E]/\]‘Oﬂ 7Kt 359olA 4E mtAIE FE9)
=02 ZgolA siela, RE FAF Afo] 37 F=E
wash out 7|72 oo WAL HAP} 2 Ho whet
AR EE AEH 42 QI QAFE £o|1A} sHoit

2) YA HAL
YA (it factor)= FFH YT HAPI(TSI
Portacount PRO+ 8048. USA)E A8t Z7451%
o} o= 7] F F=% vtAT YRsEE Al 55
o 5 e AT AT A 77 R rkAE YR
Z(Cinside)?} &7] & =%(Coutside) H|S AF=SHC]
e HARE v AJFHAE A (Occupational
Safety and Health Administration, OSHA)2] New
protocol(QNFT; Quantitative Fit Test)ol] w2} 4%
AE F8YotTt 29 CFR 1910. 134. Appendix A
HAIE 4 dAE= (1) 38 #9]7]1(Bending over) (2)
o}7|(Talking) (3) HEE FH$E =X U(Turning
head side to side) (4) HEXolE ZU(Moving
head up and down)°ltt. 17 upAFof ojgt U2
HAF 29 AI7E2 & 28 29%(Tablel)e]w, A S

9] SIIE2 100 oM AH8st=dl ol= wul+
OSHAY W2 A4 a7ARde] e 7122 283
Aol
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Figure 1. Performance of fit test

Table 1. Exercise for fit test

Exercise procedure Mgfsggzmgm Total
1. Bending over 50 sec
2. Talking 30 sec 2 min
3. Turning head side to side 30 sec 29 sec
4. Moving head up and down 39 sec

X}Eﬂ HEXL SPSS system ver. 20(IBM spss Inc.
USA)= O] Lottt 94% ¥ee BHESHADE
HEY Hes YIE(WESE EAISHI
o] ﬂ—_rmﬂ/ﬂt— Shapiro-wilk test2 Z+4d AFZ &
Yot al, L2k AlLrE A8 WSSHA] Rot 211 W
otk viAd FRE, Y, 718E YA Aol
t-test E EAREX —.(analys1s of variation, ANOVA)2.
2 H|wstyon, A 42 Duncan WHOE S
ot BAA Fed2 FYeE ¢=0.058 7IE2E 7}

steict.
n.z

1. AlR0tAT 3 HAE HA EIE

370 7188 1294 25k 367g0] W2 FAL
271 Aglollon, 7|3 AofA 117g0] By Eo] F
357g0] F7leloltt. ApEHo=z Fofgh 3599 AJE
BEIE oz7} 21H(60%) 02 A 148(40%) et &
Atk 713 A9 B= oAt 247 97 E 8o & IR}
Hr} go] mYEQY, 7|# CE Y& 8BOoZ ofxE
o} o] AE <},

o] QoA 359 W} 45F ntaTE 2
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Figure 2. Fit test frequency of the study subjects

8ot WHE GAS Agelgir] 1357] vpazo)
et 5 BAASES Sste] B A8tk Bt
149022 537/0(393%) viad DHASE 2735
A1, oA} 218025 E 824(60.7%) vhAIL AHA
»2 249,

AAEE B §571 AR e HeIAl S ot
£200) % WHE BAE AFekA] T, o
199 49 3 Mgk g 27 nhad A%E AAE
AR B, A 239] B9 A 2oz
Pokdl 374 vpad DHE BALE kA oA
o}, oleh 2ol 357 A BT 1357 viaa I
A% Figure 291 € WER Z4Hck

2. 45 DA S0 CHer HAA 4~ H|W

N95 utAz 4Zo] st & ‘?:17‘—‘}74]—1\“% 4517 A
é‘ﬂ'—-—i o RE ISk} % s 3
Q& A -ZA(left shift) EEE EAHFigure 3).

QUJH ZLHAH o|28 NOb OpAFO| YURE 2N 127

A d3AeE FEESHA| oo uw =S
sto] B S AABEA o] dtolAl SHE &
29| 7} 2007 vlgto]=& Sharpiro-Wilks test®
BAdS A=, 1 23 Figure 494 Zo]
Q-Q PlotollA B+ B2 £} 7127171 Z443l
A e I HE -2~2 AP|E 7|Fote] Hqf EX
27E WSS

1357 & DHAS ghe] B ESHAD)S 27.3(37.4)
ojglor, =7 ¥Rt Fho] HHEEHAPL 2.6(1.2)
2 YeRdt) o]E data F&gh2 1, HAdige 20002
SAEon FHHog e WAL Fho| o &
Zoto] Hot WARAG7E Wokd AoE A

YA 100 o= TS W& A=
35 & 8o A thdAre] 22,9%7t sHdvkAA
2180 Adtst Aoz ettt EF 2H & U214
T 13571 5 870(5.9%)= thdA=o] 2H&-5tal AAls)
R DR GAOIA B 71EE doloH, sig ukA
35 283 thdRFe] Aol dato] & HH Ao
A= ek Figure 5).

o] 2 AR HAF BHEZHADE 29.2
(38.0)2 47t 26.1(36.8)Ett 3.1 &4 FH=EIH
(Table 2), 271 Wt 1Y FHH(FTHADS 9 7
7+ 2.6(1.3) ¥ 2.6(1.2) 02 Levene S84 AAHES &
St t-test 78 AaolA F 7F HERASG gholl Afol7t
AAHp=0.9961).

3 I i B {50 wEt Uik 2jol7t 9l
=2 BASE Ak F wj=rt B&E AT 79
T u] BRI mpATHTH & WA S Ho| =4
=]t ShAIT Figure 6ollA Hi= A o] 3 f=
I =7t Sl vpAd T

2
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Figure 3. Normality test : left shift
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Figure 5. Distribution of fit factor

Table 2. Results of comparison for gender, nose pad and mask type

Classification \ Mean+SD" MeanSD T P-values
Gender Male 53 29.2(38.6) 2.6(1.3)
99618
Female 82 26.1(36.8) 2.6(1.2)
Nose pad Without nose pad 68 29.1(47.6) 2.5(1.3) 16515
With nose pad 67 25.6(23.1) 2.8(1.1) '
Mask type Large size without nose pad 34 25.9(41.3) 2.4(1.3)
Medium size without nose pad 34 32.2(53.7) 2.6(1.3) 4563
Large size with nose pad 34 23.5(21.6) 2.7(1.0) ’
Medium size with nose pad 33 27.8(24.6) 2.8(1.2)

* Number of samples, T: meantStandard Deviation T: mean#Standard Deviation for converted log
§ . P-value was Calculated by t-test !: P-value was Calculated by ANOVA

gto] B W HAGS dol WAE WEol A4 7t F UHASE S93 Ao/t Y 0w HAHY

olf mAdY F WHAS BEHAE A dehdth  THp=0.4863).

(Table 2). Webd 3 W= 0] W2 W vlat & 3 ferk s vfaae] $ U2AsE 3 et

ot Fol7} Q= Ao EAHAKp=0.1551). Qi thage] WaARe vs) RS AHY AL
o Ao AMge 4% ThATE T WES) REEA  Holn YAAT BAH Fe4o] giglon 4% iz

ke tfy Ei F9 npad W 3 wjer BEE gy 2 F UAE FE vaolhE Hor} gl Aow B

E= $POE FREAT. o vpAI it F B A=A

FEIL Rl T L A M= SR o] Aol ARg3L upAT o Tiste] H A2 Wit
&394 5 ”1"‘74]’“ gato] ¥9kd whe 3 Hierh = AOlE YERA] otATH(p=0.9961) 457 whA
RaEA ke oy 9 3 HE B2 g vpag Pz 37 AQEo met ofwet ol 9I9=Al Figure 73
EE A9 5] ohh Wolth olF whaTE I s o] FopEgith EAY 49 T AU /I
910} Apztolo] q}d 2ot 399 A 9 AT o HE vkAIolA oAEG dHARTE weH, oAt
7 249 A2 e qAEolA & o 2ol 9 A I W= ‘j°ﬂ ARl % vhAACNA o
Feje 208 HAAY 2 gjevt ol ofE 2§30 ARG HEVF w2 A0® YERdth 2y AEd
upA9) REFAL AA Uehdon olF 4% upad W WA Aol {3t Zol7} gigith

2
—
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—o-—-Male -—o—Female

Figure 7. Fit Factor between gender vs mask type

3. 7|2 LAY B2

o] AT WHRFEe] &3 VTS Rl Witro|
Aol7k oA Bl E3HArK Table 3). 1 2} 374 7]
B Aol F WAASE % Rolg HAtk
(p=0.0066). A 7| EoIA 447} wh3i0] Tt WRE 2
At AT BHAS BHEZBDS 31.4(37.7)

Table 3. Differences of fit factors for three hospitals

olle™ B 7|¥ 487 mpAAS] WAE FAREIN=
31.9(42.8)°1aL 4371°] £H C 71#9] F¢ 18.0
(28.8)% 7P ¥ DFRATE U ols A
2+ W&AS== Duncan AFEHA0A] G5t Afo|2 &
Axjo] o] Ao AREE wiAFol| dhsto] 37 7]E
LT = Zol7h Qs A0E A ATHp=0.0066).

N’ Mean+SD " Mean+SD* F P-value'
A 44 31.4(37.7) 2.8(1.2)
B 48 31.9(42.8) 2.9(1.1) 5.85 0.0066
C 43 18.0(28.8) 2.2(1.2)
* Number of samples, : meantStandard Deviation, T: meantStandard Deviation for converted log
I Calculated by ANOVA (Duncan post hoc)
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Figure 59| Uepd DA S AnEd d2e
AAF B 7111 100 o SHAE vehd 7=
B 7]&oA 57, A 7]3ellA 29, C 7]&llA 1780]3
of tfREe wiATE= WAL 50 olstE RA Y
eyt §9] C 713 7P 283 npAaa Y] A8
5 7180 Hls| 53] X2 A G EEE YEY
Ach(Figure 8). 371 7] %]_’51'74]—/?—91 Ho2 59
St Zpo]7} Sl

v.n1 F

o] AFAE JEZARAT 8ot SEHIST F
UAF NO5 ulATo] tiste] WE AAE 3519
o A% Aol FSRe AFAA YA 2|8 o}
~32 QAT Y AR QER Wxe Ilstuzt
stk

A Arbe WA 359 Wy 47 40% 9
60%= o1/do] H %’b’% 1
g180 el o

APEAE A Folsln 28 28] 9 5
Qlo] WA AR SPakeick

7Hg ohie e WA 97 2718 SHAAA 2
ShomE FelA AAE o] BAz 2717k F o
2ol Aol F B 4 Yk A/AHEA A
23 Zol9r.

vhAd 70 WETe] S AL FA% A%
24 2849 HARe] AP 2712 AFstelol @
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o} ule 5 AR AVlolAE " HA fit test
panels & Q& AHEH ARESQ23 Q=1 Zhuang &
Bradtmiller(2005)= vl= Q- Te] QtAF e ©
5440 wtet NIOSH bivariate fit test panel(C|¥HTF
Y2 e B AE wg)o] HHjofof gttt ShQirt. QHHR
71§ 5ot 107 A= 4% HAE g2 gt
37] mpATE Adols T2 o] 8EEE 28Rt
QtHE F7|7} Bttt vpAT AEE gepxor &
o]7] o]t} Kim et al.(2019)9] fA-+ollA+= =W
ZoJA NIOSH bivariate panelZ 2% I
7] 710l &3 npAIE AAgste] =4 N95 vhA
of thet W2 AALE ottt 11 AN d=F
7]°ﬂ 2} AEgt 374 {9 mpAa WA= o
UAe Bt W& & Ut folsHA =0T
3?93\"4' ol 2H& wo] gk s vt A+t
Ak wpAI 3719} QtHE 371E HgotA At
T A2 59 747 Aujkofop & Holr}.
£ AHolMe = 7|9 vtaa 371§ 2§90
AT 5 IR Figure 69 S ISR
H dF F7|7F R EY 2 IR AFS Wiy npam
oA D&RART} B =okon, 9 nAAo B IRt
Hop dzo] 22 ofxpe] datAlS o]l § &34t
Zhuang(2008)2] A-tolA= d=2 7] o, &, 432
282 A iy, 53, &7 "AIE WAHAZ|L 7
ot YR FHApolA HRA SR 7|5tEd 436 =2
ANE A5tk Eusiyieh. §FA Han(2000)°0
WE2H g=Ql QAR dao] A= nAIE MY
o 783 =42 HAE mjdo] I Qsihal oAA L,
AL 7] vpAd Ao 2= £2 J32 oS5t
710 SEoHA] gong Fo15 7|&oof gitt= A&
< HEal A o= AT 7|7 FQ5HATE I H
Foll A7 TAsHA] S W H(fitting) A7 1= Y2
B F8% dojgk= A Al Fa AUk
H|E o] AtoflA QAR 71§ AAR SAoHA] &
S upAT X8 WoLE AR P F WAL
AAE A FIY-S But ollel A2 AAF Ado] 9
= HPE diF=o|lts /0] ARt & o 100
oJ4} pass valuegE 71E3t F7KA7F 359W S 89
(22.9%)°leh= A2 UEZA] 2 AXgit). npAa I
X’Foﬂ /ﬂ-l-o]- O] =2 BHI‘J- U}A5_7} Z—Uf__j_o]— H3E ;(ﬂ-l—
& A= YT
Or et al.(2012) A+l QlsbH wpAz 27t H3

poUN () r{o

19

AN =

;aamqommm
f@r&"

_‘EL_&

O
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(user seal check)o] djsf wew-e 7k

0. o & 15
< S ] Fa U2 HARE Y% IFEY §
OJ5HA| &2 overall fit factor S UERTHY B
SHATE. IHERE upAI fittingo] HeE 1A 7HA| AL
Y2 JF3E ofiof ekl skqiT. 8] AtolA 7t
B2 Boghs E]l 713 VAR B9 NO5 miAIE
A 2HEel Hokth= A1) 9JERlo] o ZRtE|o] 9l
Attt ol&2 F=E surgical mask#tal E¥= &
npAgE 2GRl 5=l oY AE mtAIE
AH4le] Dol YaA7]= Aol gk /14lo] FE5H3
o mEbA 52 s vkAIE YRA7|=H ofEe
= 7)1 AT, SkARE o] Ato|A AEERAPF olF
ojZ|A] koo u =g ZARIAQ] W& HYPol wpAT
€AY 5 9T Aot At dA= FSSieith

Kim et al.(2014)9] A% AFolr= N95 vhas
ZREHo] ek WSS W] A FRT HAPA = 1
B0l 4.1%92H, 7] Aol wSZ AIPYSHA|
%1 S AT HAF &0l 5.9% = YEt 11
=9 Z3of| H|g| e35|7 okt =94t SHAITE 3A o
Z2)= It} Or et al.(2012) ¥ Kim et al.(2014)
o] Ao} Zo] us & LI IR HAS A
ISHA o] A+t 7EAREo]l A 2RESf 2 U4t
N95 mtAH Y] B9 5 g WSS sty 1 T
CHA] U2 HARS 35to] 27 24 Yeht=
A gRls) & o7t lvkal wE

ojfgt WatE HAR= vpAI ZREAMOIA FET B
S5 AT sk HoE ARE ¢ Ut mkAT
2hgAte] A= BAIE A & e P H(faceseal
leakage)= ERlst= WO WAL HANfit test)7t
83 "ol A|gt op7] Eubet= WA Aol §l
I E3 $F(Han. 2015)°] HEH Uct. SHATE Bl
3F, G4 HZAQ mandatory A4EE 7HAH
(Standards Australia, 2009; CSA, 2011; COSHH,
2013; Canada OHSR, 2014; Australian OSHAct,
2015; OSHAct, 2015) vtAT 2827 71491 ¢
2t AANE Bof AAET B E W S QLS ol
ek

CDC(2005)°14= 371 & EAsk= =4 A#
of A=A dHAAY == A Hofl &
AT Hf-ol= FAgH N95 utAT oj4fog Po| &
= mtAIE ZESIES Eetal ot ¥hd vt
2te] 7% KCDC(2019)01M = HZEAILE 257
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ol Hxste] vy AeAPo] et Fust ol
£3% $Ses AWstL AT nkAI U2 5o

gt A5 gl

Y AolA= F71H 082 UL HAPL o]FolA
of gtttal FHKim et al., 2014; Han, 2015)3}2 )
om I W2 AoA FHEGeR Qg FAHEE
5] AHsta ok B3 URE ws 9D FAE W
Ask A& AZ(Han et al., 1998; Han, 2000; Han
& Choi, 2003; Kim et al., 2014)skaL Qlct. AF34+
o TFote SEARNE g RHomdAo] SAlck=
ozR19 A W] =E2HUE HF 22 EE
A 9 HoA 5o v gl I HAyH T
o2 ojojd Fo] FE= npAIT Yo Thet 2=
o& @A EA7F 2 5 QU

ol A+ A= W& A N95 npAT U2 A3
AHKim, 2015) 9 AFAPHEAATE EIA(Han
et al., 2017)9] EAS=2I fail rate 82.0% 2t v]s=5}
A Yetd 77.1%= BESE & F Qe AR A+
Het. o] mpAIE FEok=t EA7F AAE 22.9%
o|9] WAL HAloA Aufgt U] ggloAl= S
T 28 WSS ATt kA fitting of thst Q14
T H3HE fsb] flote] dARE AARE WS of&
stojof o Zlojtk. Eoh et al.(2010)°f &5t AF &
Aol ot w& A 9 F9o] WA= Zo|7t AN
o™, Han et al.(2017)8] A7olA= BAAEY A
o] A7 9 AgH PRErt {olgt Zjolg Erial
sttt ® HQm] QriFoiata] wpAZ9] A9 20
7} 30t Hot A3} Hl&o] E9=t ol Uk 1
< B sty Aok 929 Aol dE
o 2 YT At SAZ ZolE HolA] QkokA|qt
dAgolv 5 FAEE & 4 glo] YA dAE
mjestr] ofelE A7 AU

T Kang(2020)2] A-olA= T HIEA AbeolA
Ol=Rl9 STEHTT FHlo thet ATt AHg &9
9] BE2 9=l AHEY AZ=HIJHL st eH T
9] COVID #¥ -2 93 mtAa 2Hg HSRA|=
B} QISIH L Barskal Qlof 9wl mpAT 2R
TH9 F870] AFEH AT Frfshgol oigt g3t
T A & m2 TS Bof gl dERHAS 571
£ Yehd Myung et al.(2013)9] 23S 53f vpad
2hgof tigh WA FAR= HEAd 5o Aaol gt

RiskE €Y & U&= $8% A9 A¥dolge As
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2 T .

o] Aol ket QBRI topes R HARE '
ofE ] FEslgjon, UROJA= Surgical UfAIE 2+
5192 B N5 mATE A 280 2 Aoz X
A ATt o] upAS 2E W8-E WolHEX] Kolo]
Y2 71=] oS AT Y9low, WA S
Zko] mje- A AFEEH YL} SHAEE o] & AR &
Ao 9 npAg 2R83F WS HY 5 A EAS &
AotA| korong o|F9] WA Ho] WS 9o
= Yo gepdA] & 5= glolth

g A= 2 7] ARPEE AYL AU A,

g o

mok o ofy
k1
)
ot
ol

£ 4o
S
u=)
-z
W
N
A
o
o,
v
=
o
e
o
(0]
)

S Rslt T3 SRl Mgl PR A1z
2 vhad gl BE S AE 52 A Y 5
= AWK Regt. Jejng 92 9 viaa 37
g AP 2T A7 BESAT A 540l
YT FA F] oW JFS FULA T 2

2 FBEoI9ith

o] A tollA ARERL mEATE= A NO5 AlEl=
nAd /8 8 32 I it /f57F 93 JAF 2
oA ApolE Holx| Qktont U 9EllE o=
ot WS A IR HAR) gt AYPA(Kim, 2015;
Han et al, 2017)9] 92t= F3-83 34 o232 ¢
Ut wEbA Het Ak Hel 98 ]lEo] o] npAI
£ 2E5h7)o gasitte SAE A 5= AR
F3Z o FAHR 712 A=E upASH] Yote] mpAT
fitting ¥ 2 W52 AAIRE & U2E HARE A%
stojof shw 7R} A 7€ S5kl vtAd 37
7} ZREAN A Agot=A] AstodoF & Aot} 11
gjsto] Aol A+ Ayfe} Hlwstal @2 i =l
oA FiE N95 AlFo] 152 3T 4= S=A &
Qls Hotop & ZHojrt.

V.8 E
SUAE NOS thAZL 4% oig o=Ql kw1
e Aelel] gl 29 o] A7 A chewt
ot

1 8] B QAL B2 g ot o
& B FIE Hol ohgich. sHHE
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o AT FUF NO5 whAZe] Tt WHE /)%
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FolA|A] Roto] kA W] ek Qo] BT
B2 4% GuEel Fiolch

S S NO5 thaTE S ol=elo] 283
T AR A2 Waw FAkeks Mol sk A,
ot o] A4RE 71EE o2 FFS AP AR
YT 1S APekn 42 27] 24 Sol W o]

YA 9728 No5 mAd ZgrF 58 5 A A
o7 HoE Q).
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ARy Aeuet gy A9A7Adn @
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