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Usage of Filtering-facepiece Masks for
Healthcare Workers and Importance of Fit Testing

Don-Hee Han

Department of Occupational Health and Safety Engineering, Inje University

ABSTRACT

Objectives: One aim of the study is to compare filtering facepiece masks for healthcare workers between Korea and other
countries. The other is to emphasize the importance of fit testing for these masks using an analysis of previous research.

Materials: An extensive literature review was performed by searching a number of websites and existing studies.

Results: KF94 and KF99 masks certified by the Korean CDC are suitable for healthcare workers as filtering facepiece masks. The
standards for these respirators are similar to FFP2 and FFP3 of EN 143 and 149. The performance, such as filtering efficiency, is
almost the same between KP94 and N95. It was found that fit testing of respirators for healthcare workers was important to reduce
infection risk.

Conclusions: KF94 should be emphasized as filtering facepiece masks for healthcare workers rather than N95. Even though Korea
has no fit testing regulations, implementing fit testing in healthcare settings is strongly recommended to decrease infection risk.

Key words: Filtering facepiece mask, Healthcare worker, KF94, KF99, N95

LN = Sl 39%e oA, 7HEAl 5 WY el FAAE]

i th(Korean CDC, 2015a). w2}A] & MERS A}gj]

ox), ZkAb W SlRIIAeL B BAREAN  F Botl APHOR WA YIAL wAwS
P

=< 37N EAS Aol R of TR AAFEO]l T4 71N Agke] F3E o of
5 AEoA AU 2HEStE et SFEE AV A H S FHTA7F ARA], ® o] DA 2-gsfjof H ¢
AotA] oW AA=A] AL ZEaL Sl WA o A= =4 ‘F UsAlol B2 Tilo] AFH ok
g ol HsiA Qlck Aty o g RS R FAGFO| Edts Ed
o] &2 AFE &3 FAsHIH SEE 574 up2F(Surgical mask)= Oo|2E YA FaREo]
Z, MERS(Middle East Respiratory Syndrome)= 2}2] 4%-90%= 3% t”%%}O% IEZVIAE SHdsH REE
=ik 20159 59 2095 E ok 2709 S0t ALH sHA] Sot= Ao dHA a dad vpA A 719
MERSZ ¢l3l &2 dx= 1869o|¢x o] = o] Wol ‘?_.jﬁxq Z1Zolu AA7E & o w2 ofof

36(19.4%)g o] AFstETh BRI = 21.0%0) g ZZFo] Y7y TUE 4 SIth(Oberg & Brosseau,
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asto] Wl
2y F83
TefA A
BAYBENE] Aol T BEHETRLE
wsolnh nhAZO) 49 g ukAz) ohd NOs
ATk 3F¢thKorean CDC, 2015b). 134}
WHO7} #31gt N9SupAHE n|=to] 3 HS L B
sabollnt gl 01X Sl ufetol gl wRoltt
(WHO, 2015).

2R o)) BATRE 20144 BAC|RFAAE
o] ZHgajoreliz ‘RAE ntAaz 9] 712 A gulel
o] T8} IL(MFDS, 2014) 1]Z-e] N9suf AT 9} &
S9 KFo4nhAzz ABE T Qlete TRelE B
b vsslEel NosthARE H8T AL A%
Ao R A GO HEUYgo] TFHT I
T+ op7|etA H AUt wheEbA o3 AR
shalA sb7] SlehA Wrlo|REAAE0] AE

HBT % SrRReA] oAz o
Zho] L skA =k
w577} 2gAte] QB 2 9] QJoba] Al
A& A (Faceseal leakage)S =0]7] YA Tt

12kt Z AKFit testing)= B> Uhetol Al Al
Ren 53], v, Ayth, 35, F=olAs
HFEA] Ao R AlgsoMandatory) S Al=o]
t}(Standards Australia, 2009; CSA, 2011; COSHH,
2013; Canada OHSR, 2014; Australian OSHAct, 2015;
OSHAct, 2015). YAIEAAE: 3FZHTILE 2H835}
£ aaae] A% SEA e Fas Aijole
SO A &= HAEHAS 7|Eo 2 ¥a S Aetst
& 31(Clayton & Vaughan, 2005) @z} I1SO|A= U
HEAe) 294 wHEO] AAEIE 23 9lEHISO,
2015). S-2utetol A= HA Oi ZAAdel glar HaL
Gzol7] wlme] AR WAEAANE Alget A%
Aot o w7 74-4 7 A A2 L e !
Aol RAEAoR QA EAHE AAsAR
WHE 08 9 A WASE AE 42 9
tH(Han et al.,, 1998; Han, 2000; Han & Choi, 2003;
Kim et al., 2014).

2 AFolE BARFANES] ohY
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2
i

bE AR Fael dis) wAstad wh.

1. o 1

A
Lok

i

J

g Fstol ) WHRA) Fulo] M olA

H WY A5 E 473} tHKorean CDC) 2015a,b).
=+ HEH-L2 Googleo]| 4] “Occupational(Z-2> Workplace)
health and safety act(Z-2 Regulation)” 52 Mo 2
ZFoIth(Standards Australia, 2009; CSA, 2011; COSHH,
2013; Canada OHSR, 2014; Australian OSHAct, 2015;
OSHAGt, 2015). Wol4 L vete] sER 5T B
“Standard”S 2= 2 x]o] ¢IthH thA] 1 Standards
£ ZH31 Fit testing®] ZFAIAS wJ&=A] =, ‘Mandatory’
A o Rg TStk Fo SERRE AAIY
AL R A/ZRI SIS eITR T Aol Fjo] Ao
A} Search 71‘— S o]-85}o] “Respirator” 22 “Respirator
fit testing” S-2 “Respirator for healthcare workers”
o2 ZJAsHGeh & ATl BHE Sy ?"i—?”é#
EE2 A5 th(Han, 1998; Han et al., 1999; Han,
2000; Han & Choi, 2003; Kim et al., 2014).

o

q
)
o]
ki
=
0o

= 7359

1.2 SEES RO SN HE
L2yl 38R $AH|(Respiratory Protective Equipment,
RPE)®] Q1ZA|A1L Table 13} o] 474 7]¢o 2 Lhin
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Table 1. Certification system for respiratory protective equipments(RPE) in Korea

. . Governmental .
Target population Use for preventing from Test agency departments Regulation
Workers Hazard chemicals KOSHA" MOoEL* Public Notice No. 2014-46
General population Fine dust, yellow sand, pathogens KOSHA MFDS' Public Notice No 2014-177
Fire fighters Fire KFI' MPSS! Public Notice No. 2015-7
Soldiers Chemical, biological, radiological agents CBRDC' MND™ Any regulation
KOSHA Korea Occupational Safety and Health Agency
KFI Korea Fire Institute
¥ CBRDC: The Armed Force CBR Defense Command
§MoEL Ministry of Employment and Labor
'MFDS: Ministry of Food and Drug Safety
.“MPSS Ministry of Public Safety and Security
“MND: Ministry of National Defense
ofA Utk bz S o e A2 AFFA 7 ol71F el A
A=A A AHEshes 22ARE S5 B (0] Ao| Ao ARgAIZA= B TS 2dHE -
s AFAE ”}iﬂﬂ}ﬂ e LEE=EH Absh kA ReBR JFAEE T 7|Her FYsh= Zlo]
HAFHKOSHA) Y| ¢ ﬂEloﬂ*i Ho bl EEiieg
T LA (AL EF l‘%J—/\l 7<1]2014 463) 9] Q1570
whel Q1FAIF S AAIFHHMOEL, 2014). dutdlos 2 HZAS|ZEAIAIL| ot R o{TtA| OpA T
AR AL Qe iR ES $ERTIE of7|of <o} XL.of 7} A (Filtering  facepiece) WA T of 1}
gk S aTgEe] Agste BAEEE & "e HAYE =, Q) U go) YRS P Ao
WA A 4 2 odaiele] B9 e 499 ok B Asieow gel deld glo Bex

ATz WA LEE O AHE 9
on QAR Akslel gAY S UKFL
Korea Fire Institute)o]| A ‘37125719 &4l459l 9@
AEAAS 77| HEUTHA LA A20157 5
o o7 @AjZelo] o]Solx 3 YITHMPSS, 2015).
Al Tho] g Az tiE AFS Aoy
o4l BHL glont Q1FATS Aobxl7} ol S
AFTel AZAE Y “SlotolE ERa7) - AT

AL T (A F O FEIHA LAl A2014-1772) <]
o)A AldYstaL 9v\ (MFDS, 2014). 34, -850}

271 TR Q15 SRS AR el A Al
shek. 4%‘%}%13}*301] AT ATE 4T B4

s E
sEusANE 37 Al AZehs Aol v)
o] A TFHFLO olZo I
CFR ‘Public Health’ part 84°] B¢ 7|&HyoH L

£ A3 CDC AFs} NIOSHO A A]3§3HH(US CFR,

2004).
o]e}f 7“’l % gulo] gt AFa HJATE 11
NERCIISE 1 " }xu QA3 7 BH7} wh
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# 8 sl Hglehs Sjuli ohnk A

1) u] =+ 2] N959} Surgical N95 ufp A=
MERS wj RAG= 245 jggofl A ARgg A
< B N95 vp2=o] tsfA ok Al NOS mpi
3 FARES FEEEA 7= 4R F7telA=
T8 vhAAe NOS npAs 7F A gofA 2 Zpo] 7t
UTFL sho] AubAQl WAt G o= su8 vk
S ARt oflojzEe] iAol 2 Bt AlE
of N95& ARst=S @skal AtHGupta, 2011). -
2|upgtol| A= MERS, SARS(Severe Acute Respiratory
Syndrome), A3 2HAp7h ATt HFolA= NI5
ol o] wtAFE AMESHESE 3¢ th(Korean CDC,
2015b). vl=ro] WRInkAa 53], W= 97l 5
o7 fEst=Y 2 2HEE 5, o|Adagd A
k= ol wheh FEST: Table 20 Ut Gl
AAE N5 wpd= 97 53 5 7H %2 55l
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Table 2. Description of filter classes certified under 42 CFR 84 in USA

Class of Filter Efficiency(%) Test Agent Type of contaminant Service time
NO95 95
N-Series Solid and water-based .
(Not resistant to oil) N99 » NaCl particulates(i.e., non-oil aerosols) Nonspecific
N100 99.97
R95 95
R-Series L* One work
(Resistant to oil) R99 » DOP oil Any shift
R100 99.97
P95 95
P-Series L .
(oil Proof) P99 99 DOP oil Any Nonspecific
P100 99.97
"DOP oil = dioctyl phthalate
Table 3. Comparison of respirator approval standards among MoEL, MFDS and EN
Approval authority Efficiency
Type of respirator - Test agent EN standard
P P MoEL MFDS' (%) &
Special class 99.95 NaCl & Paraffin P3
Replaceable Ist class 94 NaCl & Paraffin P2
2nd class 80 NaCl & Paraffin P1
Special class KF99" 99 NaCl & Paraffin FFP3
Filtering facepiece Ist class KFo4* 94 NaCl & Paraffin FFP2
2nd class KF80" 80 NacCl FFP1

M1n1stry of Employment and Labor
Mlmstry of Food and Drug Safety

*KF99 and KF94 should be used for healthcare workers. KF80 should be used for the general public such as anti yellow sand or

fine dust.

W HEA] od nAETE gle Sroll M ARgsoR o
o ol QMEE ol nAdl ofRAES
o]7] ¥ste] A% 7];& ] H7lElo] gl < n
*EOH g7 o] A7 oFetE7] wiEolth FHell &
< A= A 7P A ) He YA 03 um 2}
o] oB}FEES YeERHE ZORE 10002k b=
99.97%9] oH}aES ofn|gith

u]20] BA O ZEAAL 7} A SHE BRA S N95 9}
Surgical N957} QIth. o] & 7ko] Z}o]= A 9] glom ot
2] Surgical N95 u} A = o) tfjajj A] &x}o] &Ko)} -2
Qlo] u] L FDAV} 4 B4 -4 A5 L
27V Aolet

ol E& 4
HFod A) & (Fluid and flame resistance)<
(CDC, 2014).

2) $2jutete] Aol g upA o B g upAS
Table 33} 2o] $-2]ute} A| A1) 2Rl 3
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2 AR A W RInpA 9] ST /1SS
2002 F 5 €] 87 2] 7121 EN 143:2000(BS EN, 2000),
EN 149:2001(BS EN, 2001)Z} EN 13274-1:2008(BS EN
2008)2 28302 E S tHMoEL, 2014). 0fAT S
o 372 U] g g RA up A A 9] B4 14,
2924 P3, P2, P11} o m Qb H OJIJM«I 7—‘ $
FFP3, FFP2, FFP1 ¢ 3| &-3tc). ot f 2 ol 114] upA 3.9

AT LEL EF99%, 1 94%, 25 80%o]th.
S-evbel Aok o A= 2014 A 2AMIA LEAL
S0l obd ¥t thF W AR FARE 0] 285t
upA o] tigh S5} QF 7SS AglshaL ‘RE-
npA = ekal Yy sk tHMEDS, 2014). 2| 2747k
2 BB ER FE}IUE o A8 UP*EL@r 5
EFS KF99, 1 3& KF94 181 232 KF 800 &2
skt ASAIH °WE74+EH QASAlE o
7% A Tt AlE =4 (Test

¢
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agent)o| A £, 14, 29, KF99, KF94= H &= s}

EF3 utehy @ A4S ARSI A| R KF0TH- @ 2] ¢}
UEET AlLsith £ 5= KF999F KF94= HAE
FAAZ I Ao RE BES BHoR AL
3l KF80-S Uut th5o] AL 58 u| A H A 2 HE]
H3ES 2o g ARSI}

FU 414G npazel WG upase) %R
7o) FUske ©4) o] B4l b Wolu}, o] e L
© u] 2w bR o] o). upetA] @Rje] Bl g upaa
= At AbdE mhA o) miRkvA] = 2 EsHA| 4,

=, 23922 Wrgsle] AdYstel= Ao] viFAlg Ao
E THETE E o] FE BT Fofl= ANkl olsfE
L] 9J5te] | E A A o8- u]./\_g__‘: o]
= 7]Q1 NS o] AF mpA = Btk 92 ue} 7] 29 <1
F ol vk ekm Fushs Flo] ulgk it Azt

3},

3. KF94(FFP2) vs N952} KF99(FFP99) vs P100 O
30| M5 bl

ol 4] 1} oLzl 949} 95 o] T &L % L}
Ehl 402 A 82 20) 94%0} 95%S Aejulehs o
ulo|c}. 915 Ko} 957} KFo4t o} of 3} & go] o %
o # 4 Qo} $ES Fae A vl A2
bl ) tEo) A4 45 0) A= Nos7L KFo4
Mok R o 5 gl AZAI R A G 219
$oe vl Tapd e 2

st gEe) AW ARk AEs1S W Qasl vt
t}oFsH(Non-neutralized polydisperse) 2] NaCly} w2
29 oo]2EL AFE3IT} NaClel QA=A 7|= 40~
1200 nm HQ AZFA Ol ZF7+Zk(Mass Median
Diameter, MMD)¢] 600 nmo]1l T}&}td @ J-2 50~
1700 nm ¥ ¢]2] MMD7} 400 nm(EN9j| A= Number
median Stockes diameter”} 400 nmo| 1. GSD=1.822}11
w0l 918)%) ARHE ALSTITE AF FE F A
=95 L/ming AR&-3FH(BS EN, 2008; MoEL, 2014 ).

o] 5 NIOSHE] Q12 Al ol A= ol 2}7} 714 0k )=
Z7 £, “The worst case test condition" 0. & 9r= t}-&
AR A A= N-Al 2|29 A9 AH7E A
t}oFst =.7](Neutralized polydisperse)2] NaCl YA,
R-, P-A| 2] 2= DOPE AFL3IT NaCle] 923 7] =
QA 217 9] 7+ Count Median Diameter, CMD)
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oIB=0{TH4] DIAT S| AR

o] 75420 nmo]il 7| shEE AL} 1.86 KT} 2H2 A2
AH-3ICHNIOSH, 20052). FEA 0.2 AH= A3 91z}
271 AR/ E203HMass Median
Aerodynamic Diameter, MMAD)©] 347 nm©¢]3l MMD
7} 238 nmo]|t}. DOP2] A} 27| = CMD7} 185+20 nm
0|31 GSD7} 1.60X T} 2H2 A& AL8-3tth 4 0 2 AF
L A% 9lze] 27]= MMAD7} 359 nm©] 1. MMD:=
395 nm©] CHNIOSH, 2005b). A3 G2 & 9lz} mi=
85 L/min& A&-3tch

Rengasamy et al.(2009)-2 N95, P1003} FFP2, FFP3
(ZF 270 A z=ALe] & 871 AlF)oll thali A 22 NIOSHE]
WA A5 AIE Q] PAT A A2}k N959F FFP29]
E312.0 1% o]3}, P1003} FFP3= 0.03% o]3}& L}&}
U Y NIOSH 57|t EX w2 o a s 2
ofFgick W FAZA A kA U] A
(Monodisperse)?l 4~30 nm2] & U= YR} 20~400
nm2] NaCl YA AFE5HaL §-5F<E % 85 L/min2 o 1}
a8 2443 52382 N95, FFP2, P100 18] 317 FFP3

of| A Z+Z} <4.28%, <2.22%, <0.009% 12|11 <0.164%
o]9lt}. =, FFP27} N9SK.t} 18] I P1000] FFP3 Xt}
oL ol ES /AT Yt A0 R et o A
AL 2 Z o] wpel of7he] 2ol 7} 917] W] 2
HIS}el7] = ol Pk 7185 glofal AlRdeh Aat 7]
A& A WEA 714 Eohs A asS 7}?(]

© 2 Yt o b7] -2 719 gt A
| &= At

olFel Autz mFo] Euhete] KF94, KF997t
NO5, P100} 7 0] A3t o A &5 7HA AL Qlth= A
& o 4 gk

Z
FL
L
.

4. & M E(TIL: Total Inward Leakage Test)Z} 2IX}

= AKFit Testing)2| X}O]

SENTIE 2L TE SERSTL 0o 9
= Solees d2e ) 42 nkaa
WA £ A}o|(Faceseal leakage), 2) oJ}A] (Filter
medium), 3) & - 8]7] WHo|t} U EAA S £=4=3]
Al A2 DREE7] g Zof] ]l AES wfol=2),3)9 H &
o &%t T} k= 782 sh7] flal A A 2] o A
£ ZY8E0] 100%°] 7H7ke- f-2utete] S+ ZEY
u]=t2] N100, R100, P100E & 2 4| sfjof gttt & &+
A& AR 1),2),3)& 25 g3t Aol7] wjol d
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Ao AR E T2 ARGRIeh WA =G AN AR
7} 18|88 Hdsl S5 ES LS 2H-8-5)= 7 7 el
oA F71 A o2 A= Ao ATHES 13 522

l 1ﬁ) g A SEEIT A RATE JIFA
< 9o 1078 9] FdS ez dAjste] AR
Fo i t o] AAISHA] gFom A -2 utetel|A]
3} QITHOSHAct, 2011; MoEL, 2014). u}2}A]
Ho o] ota g Fu7|4E 5 ol ok
=8hchar shel et WA 7F 2 el o] dZol Uk
H Y2 = F A5 ozt

oo o2 HJI

§2 M for >~ o u
o

o

5. N UXZZAKQLFT) vs HZH UXZZAL
(QNFT)

W2 GALol= A A 9l B (Qualitative Fit Test,
QLFT)2} A4 9] HlH (Quantitative Fit Test)o] $1.0. ™
WAEAAE WO e el BE dRE
QITHOSHAct, 2011; HSE, 2012; Canada OHSR,
2014; Australian OSHAct, 2015). 1| =9] 7 -$- QLFT=
Y ZA| 4= FF7}F 1000] HEF of 100 or less)2] wpA =10
A 83 5= 93 Hh ) uhAo) B H(Pass) 7152 100
o] AH(Equal to or greater than 100)o]|2}al 3}of BRI E]
£ W 3}5}= WA & (Elastomeric half mask) 0]AF2] upA
3= QNFTE A 3o} altHOSHAG, 2011).

QLFT:= 2H8719] 9348 0|88 A2 gsnfaa
o] 79 A Qtof| A Isoamyl Acetate 7] S 0] -8-3}0]
B WS WSReA] ofRE shAm Hapoli
(Pass/fail) & WA 3hc}, WFRInpA =.9] 42 Saccharin o
0|22 9] ool Bitrex ’(Denatomum Benzoate) ool 2
£ 9] 225k, Irritant Smoke(Stannic Chloride) of| o] 2% 2]
NAY71E o]&ste] FHARE AN QNFT= 5=
W 2719 oha kel ofol2E 4 Aol ol gt
CNC(Condensation Nuclei Counter) 3% (Portacount”,
U3 TSIAD, 48 SoI41T Wi ohg rele) wss
YolH= CNP (Controlled Negative Pressure) W
(Quantifit”, ¥] OHDAPo] 9=t o] A= CNC
o) a7l o] o7 oA ARE-E AL ek

QLFT= FA o\ 7hzho] =738t AFEe] A% ol

A547] o] e19) WetshA) Pass/fail B0 oL = 9l
o1} 7120] W 417 20| 7Rsstch QNFTE &
A0 A& 42121 WAHA 4=(FF: Fit factor)® UE
7] Yzl Ao A vt 7171 9] 7hA o] AL &
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= AE717} glofok gith(Han et al., 1997).

QLFT:= Z#2j0]7] ujizo] mg#-] 714 Ho]
w2} Pass/failo] Bebd o= §lo] 212 Q1 W Q1 QNFT
o} wlmrt Basth @RS HEAR PRk
QLFT<] Saccharin H}¥2 CNC QNFTo] v st A1}
HHH g nfAF o tf 34 Saccharin QLFTE= 90%2] Al
w2 7pA o] WA RS 77% ol AT 4 Yk
&} tH(Han et al., 1997). o]Are] Z3}E HH MERS A}
{19} 201 2% 4ol J9) pelal wdsln
o QLT 71331 W= 4 ALS she AL uhea)
a}7] oFthis AL of 2= )

D] 4% MALlREA} 485 BELS
Lol T 3l QLFT S22 QNFTE HIEA] A3t s H o
2 A Eo] 91O LK Tweedy, 2005; OSHAct, 2011) <
ejietel 2ol WARHAL} WH R A0l g
Uetel Al ol | e Aaslrls of g e 55
714 A7 e FEEUolA bde Attt
QLFTE th= QNFTE A A|8h= Al o] B Hpgh2| gk 27|
2har Tk o

=)

fut

6. HZ12| 2 ZALA} £t OtA30f CHst Mk LUt
SZHAHQNFT)2| E24

979 BEAR} 243k NS of o] i
HEANE Ao sHezlel daa oo
=2ko] thAto] ) X uH(Pugliese & Favero, 1999) ©|=+
CDCol|A = A2 913k 7hol=efelofA 9]
BEEAAE 2G5t e R A= A,
T@, Ay zellof whela] 27140 2 wakE d AL o

= sigon] WAL 1000419 AE aehn
EAE}(CDC, 2005).

WAoo WAEANE SAshe Aol A wa
R ZAFEA BRG] e sl =
B AT S0 95943 % 41%)7h Basiein &
=5} th(Lee et al., 2008). & =+2] NHS(National Health
Service) Trustol| A= 2F-8-Atol| Al & Bz S FH A S
gl shelw AREAATL WA ARRbe] A gk
AAlE SRAAS XU B B RFAAE]
ol AFSHA etk stch mheba] 1o of
o AU ok 1S ol S A
2= JAE E 315k 9l ti(Chakladar et al., 2009).

o= *J‘?J 1_751 2R 29CFR1910.1340] 4 T A7t
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AAE WA F7E 1000)/d2 &K pass) = A shaL
B3] weh 29 7ol &o] o B e AUAE o
=35k o7} Qlt} Lee et al.(2004)2 T2
Azl W W5 27, W27, NBAAAA
(Bronchoscopy) 3= 50 & Uil WAL= A B304
o wet R HAPES o Zal otk FRETE A
24517 9k B ASIBEOA 19, 54 2ol 2l
of g E ¢¥==10,000 1339, 648 0] 11
Sl@EoAE 522, 235090] ik WaE A} £
£0]95%2 ARt Al 1, 53 Qo] Aol ¢
2 A== 10,000 79, 3670 LY H Lol
A=291, 14178 0] QAT o= ¢F95% 4] A HE= =Y
T AUt Yujolth(d], 126/133=0.947). & |42
AlupE] o o3t of F2] o] 7] wfZofl Heks] BhA] ob&
SE glot WHEAY) NS tHom e
FaL 3l

sRoAL 616059 BAREALES 184
2 N952} ‘PFR®’NOS 1} A = o) th3F QNFT 2 2He A A}
=298 Ageln saetel B G4 YRS A
I tH(Ahmad et al., 2010; Wilkinson et al, 2010). o] &
o5 ofAlofRlISoAIA A uflE&(Failure rate)o] 16.3%
(276 5 45T) 2 714 S 9hom M1 S o A4 Al
2] 9.8%(4,338% = 426™) = 71 WA LR
olt= F57ke] AFYA o] 2 Folstoirh. DY
o &= F 9] 7] (Nose size)} 52] Z(Width of nose
bridge)o] W&ol 7H4 & ¥ = AR UER
o}, o] 2+ A7 AT E 22 ofAlofelo] S-elutel Al
Soll et BA=H ALY S o4& T 3 1 L7l 95
ek o 4 ole Aubrelas 127180 W el
FAAFES 3R NOS uhs o] g QLFT WA
AAVE A Bkl Ag e ohazel dhaA
= 95.1%, o] A}= 85.4%7} Pass WS HIQF oy o]y
o A5 e 43} holo] whet thErhs AES A9lth
(McMahon et al., 2008).

WAE AN B ETE 243 vutet sk Ao] of
Yol 5ERETE S AYT o 28] A7)
of gz nls g A el] Sl S-S AFa ARl ul

= = =2

QAU A2 BEHEE v AL Az izl Sl
o wje} AAFFHOSHACt, 2011). EERETE 2
S} oo}t W2 = 2 8016l AF 7 2% A F(User's

seal check)= WA AALQ} B3| Th2 7 0 2 okl

¥

B

o r]

[e
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QHHE 04 DfAT Ol AL LA =HALL 524 251

2AA A2 L=tH(Rajhans & Pathak, 2002). 12| A X
A7 AR S0 AZPER A A E YR =G AL T4l
-8 A=Al Bt A4S sk A 2}
A3 Z23}99.5%(784™ %= 78077} A gtelttal &5
sh=t 0] 100% A AS F 14 ~30% A &3 =2
344 WA=HAE FHSHA] Stoh%l v (Danyluk et
al.,, 2011) T2 Aol A o] e} vt A A TS =
&3 tH(Derrick et al., 2005; Wang & Lee, 2011). w}2}
A BAC|RFAA G| BETE 43 vfohch 438
She A7PRREA 20 o3 WAy o] AL o)
FPHolT BAYe] ujRo] WAEAS Al
S glou WAYEE sfetaly] $ia) Al Al

b, 2hE A GRS AR W g

o= L]-E}‘*E]—(Klm et al 2014).
ESH 0I5, AL, 579 T Akl
i 2

v.2d =

=¥ MERS AHEIE ZowA Fa3t AYPREA

Az Heg BHoaFAREo] 285t ot
A mpA= ol BR W B4 dis) fulie] 7|1E
Higto = HIJLHHORQE’AD% ob&d H|E f-2jutete]
A Hom A A ot o] mhAAe| High
YR HALS] S Aol sl 7| AtE azksto]
A5kl Bokth vl=t 7]l N, R, P-A|g 2 ETh=
Sejuhel AlekA 7]l KF-Al2 =(KF94, KF99)ut
LEEFHE 70, 53 AHESior & ol
oz olfgt 7|&E YnkIEe] HA olHE +
U= Tdstsr davt ok AofAY g eFH
o] mpA= RISAIHO] FH7IES A9 AYE T2
7] wiZoll KF94(f-H 719 P2)9] A5 N95%} 5
Aottt 423 otk E AR AR A=

http://www.kiha.kr/



252 SH=3S

ML BAALAA AT e 9o welw
ZAAFEO] Zgets oruioluty njazo] tia
WA AAE AHela glone $uAE of
Awel wglo] W asit.
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