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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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Figure 1. Performance of fit test

Table 1. Exercise for fit test

Exercise procedure Mgfsgggmgm 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

3) EAfHfH

Z479] 42 SPSS system ver. 20(IBM spss Inc.
USA)Z ol&stoitt. 943 ¥ees BHETHADE
e 1, W5y Hes Ne(EE)E FASHAI
o] Ao A= Shapiro-wilk test® FH4 AHS &+
Yot al, L2k AlLrE A8 WESHA] Yot 211 W
Skttt mtAd SHE, A4, 713 U3 Alol=
t-test & FAHLA(analysis of variation, ANOVA)L.
2 H|wstyon, A 42 Duncan WHOE S
. BAA Fed2 FYeE ¢=0.058 7IE2E 7}

sec.
n.z

1. AlR0tAT 3 HAE HA EIE

371 7138 12984 HAste] 367g0] W Al
A7 Aol ont, 713 AoAl 1190l B =] &
357g0] 7ottt ApEHo=z Fofgh 3599 AJE
BEIE o217} 21H(60%) 2 A 1478(40%) et &
ATt 7138 A9t B= oAt 247 97 9 8o & IR}
Hop wo] HYEY, 7|3 CE IR 8HoE oxiH
o} o] mAE I},

o] AHoA= 359 WL 45F vtAaE 47
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Figure 2. Fit test frequency of the study subjects
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ojglor, =7 ¥Rt Fho] HHEEHADL 2.6(1.2)
2 YeRdt) o]E data F&g2 1, Hdige 20022
SAEon FHHog e WAL Fho| o &
Zoto] Fot WRAG7E Wokd Ao s A

YA 100 oo ® TS W& A=
35 & 8o A RS 22,9%7t sHdvkAA
2180 Agtst Ao UeEhdth T 2H & U4
T 13571 5 871(5.9%)= tdA=0] 2H&-5tal AA|st
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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 N 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) 1563
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
tjgko] =2 Wk FAagh2 ol Wz ¥so] AA 7+ & HRATE FOg Zol7t gl Ae=m EA4E
olF WtAT O F WAAIF EFWAL IA YT tH(p=0.4863).
(Table 2). WebH 2 W= 950 2 WF vlus ¢ 2 jEsh Qi vhade] & 9aset 3 et
ofgt Fol7} g ALR BARATH(p=0.1551) Q= nhazio] W] v} &S ANY AFAS
o] ol ABF 4% vhATL T WEsl AR HolW AAAR BAH oMol ggion] 4% viaa

S
42 Oy B 53 ntaa 9 2 v BEE gy 2 S ST B BuoME Aot gl AR &
Ee $P08 FREQE o]E pAId gig & g AHMIH

F= Z H=rt gle $9 % 2 Bt e 9 o] dtoll ARESE nhAIo] tiste] |y AdEe EEt
AF0A F LAAS Hio] &9kd whd I w=rt = AolE WEA] okARH(p=0.9961) 4572 vtA
B ok oy 9 2t 22 o wpag Wz Z7F AR web ofmet ol A=A Figure 73
T JA9 B3] oA Qo) ol vpadE I = o] FopETh d@Re] A AT} AY U™

2

fo} Aiglo] ggRT F90| A9 WHAGT} o
A 249 A% U AERA £ o Lol
Al A0 BAAY I Wt gk oY 9 5
nhazie] BEHA} A Uehor ol 4% miad
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Figure 7. Fit Factor between gender vs mask type

3. 7|2 LAY B2

o] AT WHRFEO] &3 VTS Rl Witro|
#ol7k oA BlE3ArKTable 3). 1 2} 374 7]
B Aol F WAATE % Rolg Btk
(p=0.0066). A 71T 447) wk310] ohet Wik
At ARG WHAS BHEZBDS 31.4(37.7)

Table 3. Differences of fit factors for three hospitals

oj9lor B 717 4871 wiAze] AT AAFEI=
31.9(42.8)°1%aL 4371°] $H C 71#9] 4 18.0
(28.8)% 7P ¥ DFRAFE Ul ols A
2+ W&AS= Duncan AFEHA0A] F-oJ3E Alo|= &
Axjo] o] Ao AREE wiAFol| dhsto] 37 7|E
LT = ZJol7h Qs A0E AR 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, T: meantStandard Deviation, T: meantStandard Deviation for converted log
I Calculated by ANOVA (Duncan post hoc)
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(Standards Australia, 2009; CSA, 2011; COSHH,
2013; Canada OHSR, 2014; Australian OSHAct,
2015; OSHAct, 2015) ufA= 2827 71290 U
2t AANE Bof AAET B E W S QLS ol
At

CDC(2005)°14= 371 & EAsk= =4 A#
of A=A dHAAY JHlE= A Hofl &
AT Hg-ol= FAgH N95 uiAT oj4fog Po| &
= AT E ZESIESE Eetal ot ¥hE vt
2te] 7% KCDC(2019)°1M = HZEAILE 2857
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ol Wzste] AstAzE Yol wet HAet up
298 TS AUkT YA vpAI BE Sof

gt A5 gl

Y AtoA= F71H R W HAP} o]FolA
of gtttal FHKim et al., 2014; Han, 2015)3}2 )
o F g2 AoA FEEALC R Qe ZAKS
25| AAstar vk 3 Uie w9 FAE H
Ak A& AF(Han et al., 1998; Han, 2000; Han
& Choi, 2003; Kim et al., 2014)sta. At AF3%F
o &Fdh= SEARN: g HAos @A SAek=
o=Rle] A AFHol EEHUZ FF 22 =8
At 9 oAt 5o ud el 21 HAHdE A
o g ojojd Fo] FB= npAT Yo Thet 2=
o @A AV 2 4 Slth

ol A+ A= W& A N95 npAd U2 A3
AH(Kim, 2015) 9 AR AATY Eilx(Han
et al., 2017)9] EA9RQ] fail rate 82.0% 2} H|=5}
A Hett 77.1%= HISE IS ¢ gle 02 AL
HAct. o] mpATE ZEot=t EAI7F UAE 22.9%
ol AL HAMA Aujgt YA omllofAl= F
% 28 78S Aol ulAT fitting o thEt U4
T WIS fst] st 43k HARE W50 o]&
stojof o Zojtk. Eoh et al.(20160)°f &5t AE &
Aol wEt 1S d 9 59| WARAS= Zol7t AU
O™, Han et al.(2017)9 d7oA= BAYRYH AT
Aol Ay 9 A =T [oRt Xjolg Httal
ST E HACRY rHFoizba] npAF 9] 8- 20
7} 30t Hot A3} Hlgo] E9k=t] ol ¥k 1
< AR sty Aok 929 Aol dE
o & YT At SAZ ZolE HolA| QkokA|qt
dAgolv 5 FAEE & 4 glo] YA IAE
molstr] ofel A7 AUk

T Kang(2020)2] A-ollA= 2T HIEA Aol A
Ol=Rl9 SEHTA FHlo thet HAEgt AHg &9
o] B2 oRl Yy AZFHUHAL st T
o] COVID #d %2 93t mpAd 2g HSXA|=
B} QISH . Barskal Qlof 9wl mpAd 2R
T F87o] AFEH A Syl gt d=}
T A uE Z2 O3S B5f gl A 57t
£ UErd Myung et al.(2013)9] 23E &9 vtAa
2hgof tigh YA FAR= HEd Fo Aol gt

RiskE €Y & U&= 8% A9 d¥dolges As
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o} A th-
& T .

o] A+to] 27IeE =Rl ok W2 HARE W
ol Z] Hsolom, AROJA= Surgical vtAIE Z
&35S B N95 mATE A 285 2 AR X
AT} oL thAT G TGS WohrA 2oto]
a7l oj#HeS SAck JYlon, A
ol tfe- A A= UL} spAN oE FUHAFY] S5
Ag ¢ npAz e 7S FY 5 R B &
1A gokome olge] Wa4 o] B& o
= guiy @A O = gtk

9 A= 2 7 AES AY A9t 94,

AEHAY YR 71 A7 HEol H8EA P
e Tste] R 27] Aol A9l 4Ee A
P 4 Yotk Tel3 ZQAY Aol YR A
9 niad 2go] B WS AL L A8 AW 5
T 2AP] Roleh 1HUE 92 9 upas T
2 AU 2PT A7 S99 A B4l
WA PAh Aue] oW FFS FUEA vk 2

FERET

o] AtoflA ARERL mEAT = A NO5 AlEl =
mAZ 99 ¥ 5L s §57h UAE A4 A%
oA ApolE Holx| Qkton U 9EllE o=
ot WS A IR HAR) gt AYPA(Kim, 2015;
Han et al, 2017)9] 92te S3-83 34 o423 ¢
Sleh. wrebd Aeet ABE wel ol2Qigo] of nhad
£ 2REs5h7)o gasitte SAE A 5= AR
29 6 FAH 712 ARE uHISH] glsto] nhad
fitting ¥ 2 W52 AAIRE & YT HARE AlY
stelof sl Wb 942 2718 24eka vhaz 2]
7} ZREAN A Agot=A] A5todoF & Aot} 11
eJstel @A) AT A} W] TIT B Ff 9=
oA ik N95 AlFo] 152 35T 4= S=A &
I8 wofof 3 Aolck

V.8 E
SUAE NOS thAZL 4% oig oJ=Ql Qhwy
e Aelel] gkl 29 o] AT A chewt
ot

1 8] B QAL B2 g ot o
& BT RIS Aol ohgich. s
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] B9 Y vhATiold ofAfEet R A%
ASE RS, ofzte] % 37 vhazold
7 3ol ¥ AL By

2. 2 S {Ro] 3t BHAS B T et
Qe vhagE 3 g vhageld o
gt Tt B WE g vhad UEEE WY
7 Aoe} BAH fege sl

3. 7P 3l g viaa BAASE 2 oE 9]

39 vhaa, 3 S 9t oY viad, 3 o)

Qe 39 iad, T AS g g vaa

o egor], 3 W 47 4uglel S

of WAL Y vhAIEC B A

foli= otisict.

A B 7 71 WER ST

=}
i

(oo M [rorr

of
Y

A4
12

G
w
=
N

g
L

3o, M
2,
Loy

>4
5

N
N

o] A= FWAF N95 wkAIF| thgh dE 7|%
ARE FEOIIAL SHPoH, s & W2AE HAP} o
FOR|A] Foto] npA= U2t fjglk Q12 BE7t A
B2 £7g% dHAQl Aol

SEARE =WAE N95 ukAIE S o= lo] 285}
I AASE 2] akw HARRRs Aol )7t AR
ot o] A= 7|22 9wl #AHS sty fitt
2T WeZ AYPelal dF A7) 4 5ol A ol
Fold 4 e %5 A77F APHehd Hot A A A
=SUAE 928 N95 upAd Am7t FEE 5 9
oz waEdh

flfo
O

A 2

ARy Aeneat gy A9A7AEn @
APMAAole S8E tjiEde] F2E o] kRS &
B % AoiEUth. JRY nhAT ARE 23S 9
o ohEAl olEslE AHEAE BAEYU,
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