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ABSTRACT

Objectives: A number of medical institutions have been conducting fit tests to perform seal checks on masks.
This study aimed to compare the differences fit factor before and after domestic N95 mask-wearing training
through a fit—test.

Methods: A survey of 59 healthcare workers was conducted regarding whether they had undergone a fit test
or received training on mask-wearing. Further, the fit of two types of domestic N95 masks was measured
before and after the training using a QNFT(Quantitative Fit test). The average fit factors before and after
training were compared using a paired t-test. Additionally the differences in the fit test pass rate were
analyzed using a McNemar test.

Results: A statistically significant difference was seen between the fit factors in the fit tests conducted before
and after the training (p=0.0015), as well as in the fit of the two types of masks tested (p{0.01). Thus, an
improvement in mask fitting was seen after the training, even with differently fitted masks.

Conclusions: Upon using a QNFT, a significant increase in the fit factors for N95 masks was observed after
training compared with masks that were fitted as usual. This highlights the importance of training in
mask-wearing, with the conclusion that training healthcare providers will improve the fit of masks.

Key words: Domestic N95, HCWs (healthcare workers), Quantitative Fit Test (QNFT), seal check, training
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H|glelth o] JAloA= w5 o5& N95 S5+
(surgical N95 respirator)?} 563 AHTES 3
SHRAL, AREAE 28 LR FANE Bof U A
HE SRIstES Qbista At gt Ayt golA
= G ARAPNA AARgE FWAE NO5 RIATE Q=
713e] vjEStL QA mAT B0 E QIS
£ siastaat skt
SHAIRE U o=7]3e] HjESt o& AlEo] tishod
Y E gRIg vt giglth 9 =QlEo] 283t vpA
d= YA E0 w2t HUA A el g7k
Qo (Mukerji et al., 2017), B&xE AALE U=t
SFHITE Bl 2REAF Qo] A AF 4= vl &
24 QltH(Charney, 2011; NIOSH, 2015). ©]°f Seo
et al.,(2020)2 =4 N95 AT LR AlZo] tist
of P HAKfit test)E XFsto] 7| 2AEE FF5H
QAL o mAT 2R S-S HYPSHA| okt
npAag 28 SRiglo] WaE FARE AAIGE At
A= Kim 5(2015) € Han et al.,(2017)3} H|$=5}
Aok 18y A FJe g vkA Wikl of#eS
L7131 Qth= AZ ERIska vpAa 2% E70]
a5t sFeI.

Kang(2020) o]d AW 53 GAES 985119
npAag 2R FHaNE QS| FHEo] FAET L
HIstHA 9= Qg HoE fldf 9 9md npa
3 A D AF2 28 AT AR O] it v
Edo| glojof gittal A|AsHTt. Han et al.,(2017)
< 57| SARPE &= FARE oFA] gl 2REgk
upAI R EE 2,000 3 639°] 100% LF=2] =
23 4 Atk sixlen ddo] AAEIS Fete
HoAkE2 oF 339 6Nt o= IRE HAF Y WS
Ho| Algshtal sFoitt. 3 W HAF glo] 2h-
N95 mtAT= ZgAOIA foed 1xE 73
Uo B okt FHE FH|stoloF kAl st
(Lee & Yang, 2002 ; Park et al., 2009). & <i-Loj
A3t Seo et al.(2020)°14+= ©hFgt N95 A&l
gt AT HARE AohA] Zotdh EqE A 2R
S AL AES 29 A5 289 2 W4k N95
npAFo] tfste] 28 EHQlo] AAPH Y FA
AP AU Qldch JHEs 93T AAE
0] o]€(Lee, 2016; Myong et al., 2016)3}%
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1. A hy

= &7 57 oJ=7]Hol| LFSl= IV SARRE
£ tiog A Fojo] o3t 5949 WAk HA
£ Aottt A7AREAl Al PtATE A &
o5 zgotA ofo] WL HAF Aifol| gt A=
H&K(selection bias)= T|o}alA}F o}

o] A= 71HAEE-aE 193] A2|(SHIRB-2020006-
HR-112-02)F Bl A7+HdAHe] 7Rl BEI}F KIS E]
TE st Aot
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2. A7 4
1) Al OtAS0 CHEH 248 WS

A% vhazE wlE 29 AR AATY(The
National Institute for Occupational Safety and
Health, NIOSH)Q] ttAF 7|& #4 N95 552 W
3 Q5 AFLE oA BAtE T 7HA] AlFold
o} o]&2 72 Zo] 100 mm, A& Z°] 155 mm
Q1 ojgk Holy H(A), 7H=2 Zo] 140 mm, A= 4
o] 120 mm<! #HE =H(B)o|AcKFigure 1). old
olg X2 I AAHF lgler, HY Hde F A
A 2 WRE A7 A2 E4o] ATk miAA
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Figure 1. Domestic N95 masks

AL L& WA B F FY vhao] dhate] @
2 PAE Agetct. ol LA FHelA A
ey ARE ol8dtel P % Hold ABS vt
£ o= ZAERH(KDCA, 202005 28 F E2=
AAL ATlo] diat AWe A YD LKL AN}
At whaz 9 oje|g HWsh] S8 NO5 uhadl
9 92§ ohel nhAIE F7hE AFgSEEY, of nkA
30 dhat BAE PAHe @Ro] YA AWeka 1 A
28 ol83te] NO5 ukAZr} Wslolof S1: o] 2
Astet. miAd 38 el Bt Folat HRE
ofel] Sste] 28 wE L WiE AA A gl
2 stgom, Helapt A7 QLoR SRSHES o
ek

2) 1 M= YA HAL

SUAE NO5 27 AF AlEo R 2 HARE st
ok "W2E AAF|(Portacount PRO+ 8038. TSI,
USA)YE ARESH A4 WAL (quantitative fit test)A]
L vl FAMPHEAH(Occupational Safety and
Health Administration, OSHA)S] M2 52+ 444
£ 53512 & Y24 (overall fit factor) < 53
sto] Ao ARgSIITE. (1) 312 #5]7](bending over)
(2) Yo l(talking) (3) HeE FHE FZU(turning
head side to side) (4) M&dst 22 U(moving head
up and down) 52~ 29 CFR 1910. 134. Appendix
Aol BBAIE e & sttt 170 mkAIo] ik YA
AAF AR & 28 29%o0|9, aHAG B2 1
=+ OSHAS] F& FAAF @A} 100 oA H8s
At A4 ojugt 2HE WS glo] WAE FHANE AlY
stal Al vkAad 2R W53 HE0| YRAST &
A= et 97 9 npAg dzky) W2Aaeke] &
Al 5Z Figure 2& ol-&sto] A3t & w& & gzt

1=

= WS st of

S A o g Hzte

www. kiha.kr

At A8
SJstect,

3) SAEH

o] AtolA FHHE x| wpA 2Hg WS A
T 93 A g2 dSB8FREE Ko, BRASE
71518 (geometric mean, GM) Z 7|slEZHX}
(geometric standard deviation, GSD)Z ¥7|s5}1,
I 3AA §98<S B7Fskit o9, AttdAre] o
HEAQl Higo] s %Y WHes BHESHADE,
HEY Hee PE(ESE FASH s A &
9] Hat Aolof gt Blu= paired t-testE ©|-&5}o]
VAR, WS HFO] Halgo] gk & upAAzE 2}
|= independent two-samples t-test® H|u5}%
ot WS AS upAg YRE F3) v i3k Zjol=
McNemar's test 78S Yo} upAT U2} 014
of et W&t Alg B Aol= FAREA(ANOVA)=
o] &5titt. &4 Axto] sl Fol4E ¢=0.05% 7%
o2 ZAH FodS BIIoIH AR 42 SPSS
system ver. 20(IBM SPSS Inc.USA)S ©]-&5}it.

[©)

I

)

m.2

1. 8+ UigA 54

571 Qm7]dell A 7Kt 5979 JE EE= HA
168(27.1%), A&} 4378(72.9%) & oA7F o Wt
oh 2% 7122 69 o] 109 H[Hko] 42.4%(257)=
7P @, 59 ofst 37.3%((22%), 10 ol3ol
20.3%(127) =22 YEHH. A 3097 67.8%
(40%)& 7% Wekar, 20dh, 40, 50tf <=Co= et
ok BT AR EAF 41808 HAIY
67.8%= 7V WAL, A=7IANE EIRE VI8 2T,
SERY, AR EESIH. THEAE A9REd
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Table 1. General characteristics of study subjects

Fit TestE O|8%t L4t N9 OtATLl Ws F YT HW 97

Classification (N=59) N (%)*

Gender Male 16 (27.1)
Female 43 (72.9)

Age 20 ¢ 9 (15.2)
30 ¢ 40 (67.8)

40 | 6 (10.2)

50 < 4 (6.8)

Years of Experience 52> 22 (37.3)
6-10 25 (42.4)

10 < 12 (20.3)

Job Doctor 2 (3.4
Nurse 41 (67.8)

Paramedic 3 (6.1)

Other (medical technologists etc) 13 (22)

Department Infection prevention & control 29 (49.2)
Outpatients 12 (20.3)

Emergency room 5 (8.5)

Ward 3 (5.1)

Other (sanitary etc) 10 (16.9)

*: Number of subjects (%)

49.2%(298)% 71 wory QJEfEA] 20.3%(12%), 7]
El 16.9%(107), 334 8.5%(5%) 181 HEIFAL
5.1%(3%) <o]AHTable 1).

Az /\} 734“ 23t ZtH(Table 2). #kAI A
T &% AN A= FEHIZF 449(78.6%)2
= 7P Bk, il o 89(14.3%), WIAE R
35 AREA AME 498(7.1%) <22 YeRdth miA
I 2E ¥E52 T2 ol A 46%8(82.1%)°]
SHOHAL, w2 F=2 AnT|BoA T2 Z(95.7%)
o7 XARHO] HiFE AFARIAM o]Fojdl Zom
SRJIFAS. ES, vpAd AE WS oL 467
< HiFge]l BT gARE ok Ao A
1’4-. U]'/\ﬂ _}-_9_ _u_.g'_gj H]—o}ﬁ_ 46Uﬂ 1:!1 :Lr—s;q 01-0

Fozte] d3Ale g Y=L o8 HA(Wilcoxon
rank sum test)o|A] Zo|7} Qe AoRE EAFTt

(p=0.431).
TLof tist oL 94.6%(53F)0] Hasitil -3
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HolRAL, 1 5 3378(62.3%)2 HolAl Z&o] It
stoiom, Hgayt oo "asitt= 19%(35.8%)
o2 St A= HAPEL 427(75.0%)°] 2t
i gHskleH, of 5 35%(83.4%)°] 4=7|HE &
3 o] AARE A =HAHAL SHAAAL, TEY ke
15 B3l 698(14.2%) &=olArt.

A7 285ty Y= U]-_/:ﬂ7} arAe Aolgky
ST Rt 92.9%(527) A2 HAHTE Ao
Az BREHa Lrle A2 50.0%(28%8)=
e,

N

%

3. ISHS AT ZA
1) B2 YHE B
A AT SR S NOS uRATLE ofg 3]

o/ R HY B FA Fek o5 WHE L
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Table 2. Results of questionnaire

Classification(N=56)* N (%) Total
1. Mask placement Department 44 (78.6) 56(100)
Openly placed 4 (7.1)
Individual purchase 8 (14.3)
2. Mask wearing training Yes 46 (82.1) 56(100)
No 10 (17.9)
2-1. Training institution University 2 (4.3) 46(100)
Hospital 44 (95.7)
3. Need for training Yes 53 (94.6) 56(100)
No 2 (3.6)
Others 1.8
3-1. Reason for training Helpful 33 (62.3) 53(100)
Enhance the effect 19 (35.8)
Others 1(1.9
4. Fit test experience Yes 42 (75.0) 56(100)
No 14 (25.0)
4-1. Fit test information Hospital 35 (83.4) 42(100)
Video 1 (2.4)
Colleague 371
Academic journal 371
5. Effect on donning Yes 52 (92.9) 56(100)
No 4(7.1)
6. Mask fitting Good 28 (50.0) 56(100)
Unsuitable 23 (41.1)
Bad 5 (8.9)
*. Number of subjects : response missing for 3 subject
Table 3. Fit Factors for two type of masks
GM(GSD)* Difference P-value®
A. Folder type mask 22.65(4.18) 15.64(3.83) 0.001
B. Cup type mask 62.18(3.22) 48.07(1.92) '

T: GM: Geometric Mean, GSD: Geometric Standard Deviation

*: P-value was calculated by Independent two-samples t-test

2) ug 5 YA HW
F 7H 2 N95 whkafe] wf A F U B
< H|W5kATHTable 4). ],_ Holy 9 #A¥ No5 u}

23 IE YF2 w5 Aof visf oF 1.9 vf 9 1.64
v} A5 2o = L}E‘r‘%} AT fFS FESHA &
2 A9 1S A ¥ URAs HdE 7=
26 58 oA 50.40 O& <F 1.898] Ar5SlIct RE uf

AFOA W8 T WAL= W FAET FAFOZE F

OI5HA| %7}3}0““’%(13-0 015).

AT WS B 4 ulEIe] gk £27}t
Y3 @'016}71 H 3}o] McNemar test 2 W]l
JotltHTable 5). old Holg wkAd AH¢ WS A
YT HAL TR0 20 4%O A NS & 224%2 =
7V5t4tHp=0.763). AP vtAI AL 78 A B3
2 42.6%°NA 64.8% = S7FotHal, WS Fof v
oF 1.54] 9Ju|9le Z7FE B tHp=0.004). vtA3 &

o,
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Table 4. Geomeans for mask types

GM(GSD)* - -
Befor After Total P-value
A. Folder type mask 16.12(4.71) 31.19(3.63) 49 0.000
B. Cup type mask 48.42(3.06) 79.84(3.25) 54 0.001
All mask 26.58(4.31) 50.40(3.74) 103 0.015
T GM: Geometric Mean, GSD: Geometric Standard Deviation
T P-value was calculated by paired t-test
™ Number of Fit Factor — test missing case excluded
Table 5. Comparison of pass rates before & after training
Before After P-value®
Pass 10(20.4) 11(22.4)
A. Folder type mask Fail 39(79.6) 38(77.6) 0.763
N(%)*™* 49(100)
Pass 23(42.6) 35(64.8)
B. Cup type mask Fail 31(57.4) 19(35.2) 0.004
N(%)"™ 54(100)
Pass 33(32.0) 46(44.7)
All mask Fail 70(68.0) 57(55.3) 0.015
N(%)"™ 103(100)

$: p-value was calculated by McNemar test
™ Number of Fit Factor — test missing case excluded
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Figure 3. Variation of fit factor to exercises
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StH(Table 6). 47H4] & 5 Wot7]olA] i =2
YaHAP7F S & HEYSE 22U &A1 &
o] "ojfrt SHARE 4714 FAXE W3l Fol= HE
Ao A vt ER;E(Figure 3)E EPo™ o]
= Zjol&= ottt TS 4714 &9 & A &
Ao A Fofet AolE HtH(p=0.000).

o]
=

4) JHQI Q1AL AH| AT H|w

Eaas B9 2elo] H8shs npad U] o
stel 3744 M %, @ waslw gk, @A o
A Rt “watEA) etk R S Heixe] A4
YHES HZo}AHTable 7). 2 WHET Ak
U Foldte] WAE PP WA gty
S HolAe] Aurt A ekt B4 Uo] 2
ek QA1 Foldeh 13K Ytk ot Wi
o= Aol7h YUTHp)0.05). TejmE FpHoR 9l
A3 S BAAEE H8 haze] A4 Ui 4

w0} 24 kg0l HlE gl

SHAEE HE OF0A S F W WS A o
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Table 6. Before & after fit factor to exercise

GM(GSD)* +
Before After ! Prvalue
1. Bending 23.87(4.59) 54.16(3.92) -5.40 0.000
2. Talking 31.20(4.33) 60.28(3.81) -4.93 0.000
3. Head side to side 26.78(4.84) 48.91(4.52) -4.06 0.000
4. Head up & down 28.27(4.82) 51.52(4.40) -4.18 0.000
1 GM: Geometric Mean, GSD: Geometric Standard Deviation
*: P-value was calculated by paired t-test
Table 7. Actual fit factors by self-rated questionnaire for fitness of respirator
Questionnaire Sl t P-value™
Before After
1. Good 22.31(4.58) 39.25(4.40) 2.075 0.043
2. Unsuitable 27.41(3.88) 50.90(3.81) 2.283 0.028
3. Bad 30.44(5.62) 46.99(1.97) 1.105 0.301
P-value' 0.694 0.676
I P-value was calculated by ANOVA
*: P-value was calculated by paired t-test
H| oF 1.5~188 A55t3=tl, g2to] oF Hrtal =71 & N95 upAAe} og-& P npAd7E ARGA 2l
52 AYsta fo7t 37 Eaih ZAFH(CDC 2020; FDA, 2020)°] th2n 7rgAst
o|u} QJRgtze] et W) 2ok Fhrie AL 9l
.1 # A5t =Tt Oberg & Brosseau(2008)= ol=-&

obH mhAT WAL 3.0(95% Cl:1.8-4.2) A==

o] AT COVID-19 B0 ojg7ldo] imd  No5 upazo] s @A wow st 1ene
U NOS AT AEY WS It APAT  F/UY RS0 nEwe 2uAe U4 A
(Seo et al, 2020) FE02 APt 97 A7 Al & girky ST, £ AN BB A
AYATNN ARG otel wpaz HEELS Ttk 8 of FhAZ UHE AvNFig HE A kA &
SR 9% ST Grolck YA SIS YR ek Aol BT Nos miaue ol 2
71y olelgol ke 84 AL ulelstel WS whAT 8L H Azsky Yotk W o] 1Y
3 w3 Wspt A SRl s 2 B3] Wi FR4S olsstrt stk
HYAT(Seo et al, 202014 712 SA3} B
1. LR O] S FEA QIADL AN R A ARG BT S QAN S HERAS
Folahe 57| A=/ oA 437(72.9%) WA 16 B AASA Gl FBH DRHRel 44 ARES
BQ27.1%2& AL IHBAL SFTRAL 5 A v 4+ JJcy. ZEst opAFrE ZF UER "o

S 8 WA No5 ulAaE sk ATolUTh A 50.0%28%), 1A T 41.1%23%), B =A%
BEAE B GolAS 1 2% Aol Habl, 4F Lot souGH)R ST U St A4 Uans
WHE B8 Wohix] Foigitke AL Islel  BAT B 2 I8 Holrk YrKTable 7). o]
oh 2R ojg Pold ¥ PP vhAd MBS A ZWE Fof vpad wagEe] oidk A A4 A
e DRSS, U Olng 99 vl olgdel  UATE WY Ptk Aol Hlssici(Figure
upag Wa A Agets el dm@gel W 5). shau Al Q4T Augle] W% F UHEE
o o2 uhATg ARgeol ATk NE FUT olE R Aow Uehtow!, uatlx) gherhy Yt %
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AAZE AQe YA 159 WS & Y&k Fot
S7FE Btk ol B2 A= upAd F7|7F A4l
Al gkl SERt SEAY YRASTE 18R] g2
o] vlaf AA3] FUH Lee(2016)9] Axpe} Zo] U
Zheof gt 34 QlAla AR Pae= 2R Aokd
A0 R ALRE QT

=

5

2. YA AAE HEtt s & UAT

A3 28 g5 =ol7] 99l Lawrene et al.,
(20002 557185 29 284 LIAE HAE
A-g5foF qtal sHGiTh. v w7olA YR HAR=
OJFA JZA(CSA, 2011; Canada OHSR, 2014; OSHAct,
2015)y& WL St} ojet I fEuahs A HA
7t 357|ES B0 T A o] GEA] %l §lA|
g 98 AFoiME HHE HARE gop B A7)
75.0%428)E A 2AFE QT S PE 958
SE87|HS T 7Fo|=2RI(MFDS, 2020%)2 Ua: 7
AR B9l ZHE mhAA 22 fhshal Qe 9
2713 FHoE AL HAF wSo| o]Fojd Ao
2 7= A

og8& ¢t mAZ 9 N95 wpAFO tigh AAH
73 _TV_ﬂ(Bradford et al., 2020)°A4= ARA7} U}
A3 2 B T5517] ol kAT gk &
o| IAolgtal siitt. Ee F5587] ?—rﬂMldCﬂe
East Respiratory Syndrom)< AXHA =y 272l
S22 7RIES M) 7ol Basirtal sFtHLee et
al, 2017). A7) Kim(2018)2 S341E 2J=9le o
*POE MERS 4 BA] ARSI Al S57 mFA9] 2
¥ BIE H|WSIQIHE = vhAT SR} Al
& W5Z B9 1 Aol MAE 5 UAeERE A
=2 npAS ZRgof| tigt 7|HET wSo] 5 8
siohal Sl EeE W2 FHAeA AP vpAT
Aol EFokal Q=Ql AAR URA7|=H ofHS
Ae A7 JeE=w AF7|AR] $¥x EQasital 5t
ATt

2kgA}F AHilo] Aeshe mtATE AlEcke A%
L3HKim, 2018)2L 3t9ET, 44 EHto] %
AL 28 $o1 7l ol B2 ufA T YR 24| &
2 @Fol AT sFAT. APATol|A 255tA] %}
Lﬁi AES LAY o8 HId 3=
of sfigstn, 2-g3to] EHIE N95 npAIE 7|1 }
97 Rl9] g =3k rt Hold AL AREUT
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Figure 5. Actual fit factors by self rated questionnaire

1 mtad 28 B8E We A 9 W 2 a9

Ro0% 371 Bark

4 RE "a3Y BT AL HETES TS A
3BUeIA TE F 46%E R F71E B

L 58] 49 vpaolA u)t Ugic.

5. 4714 B SYSE U niAT AL T
% % ReIsM Z7hstect

6. o3 W] 4 Aotw $9% A8 29X
TR I 2 U A% Holr} gigick. 19
g FEsoR AAEY gt 94 Juot A

Wz} 220 74z okojr}

- 7H°1 A4t eelo] we ¥ oF 1.5~1.8
b A8 HeLd), dzlo] ¢oF "oty »7 I8

= At YA 2FA ol S7H EATh

~J

2 9T PAe
W& Azt v]wstol
oIt 5712 wglrk. Mol % Y9 Fujt Nos o}
2 AHATE, 7% F WA
e P,
3 Y Ao WA= AAL FEES & Aol wlE]
SOJ51 &3} 4714 Ao that g % o]
A 3 Au9les SV UErodt ZiQle] /1A
6—1_57__ 9\1}:_ 1:!17‘(1— %]EQ}_ /‘K_:]_xﬂ _é_%]‘é‘_]_- U];‘(]-/\ZO] -Er~7]—
Zpo|& Ho] ] olotomzm 2y o] Wil olAlwl Al
WHEL e Ao AAHUC.
AL AT e WAPES} WA YHES
/\1/\]7]— H]—Oﬂo]_oq _oJ-o]gE_]- _/'\_ 9»)\\__ ﬂ_*‘gr %].Hé]_‘%_ 7HH1_.(=5 Tq_

=

Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(1): 94-104



W DHT PAS o83 nhAd A§ T TP} ¢
S 20 Roltt. £ ARA AFoR }
T AAE Bk 2% At 9o
QAT A WHE AVE HET F YUD FS o]
Aol ZAolety & & itk % AT NOS A
5 o Be RS E UHE PAb} a7t

el =

o] Aol g=xdl FA FHETYA=d BARE e
S AguEAE, AAdER e A2 A4
|, AR AEEEd, e d Had A
A, 283 o] 718 QudEA AAEEY . A
21 A A AFEEAE AAEEY

2 S-S S8 A 8o = E oA &
< Algietn A9, Al sHolAE dAke A
Yt

AT S A4l @ololgdAAYofgof 2

References

Becker IP, Morawetz J. Impacts of health and safety
education: Comparison of worker activities before
and after training. Am J Ind Med 2004:46(1):63-70

Bradford S, Agostini G, Mitchell JC. A scoping review of
surgical masks and N95 filtering facepiece
respirators: Learning from the past to guide the
furture of dentisty. Safety Sci 2020;131:104920;1-9

Canadian Standards Association(CSA). Standard 794.4~-
02. Selection, use, and care of respirators. Toronto,
Canada: CSA Group. 2011

Canada Occupational Health and Safety Regulations
(Canada OHSR) SOR/86-304. Canadian Minister of
Justice. Last amended on October 31. 2014

Center for Disease Control and Prevention. NIOSH
Research Il Study: Understanding and selec— ting
respiratory protection devices (2011-2012) 2011.
Available from: https://www.cdc.gov/ni— osh/npptl/
hospresptoolkit/fittesting. html

Charney W. Handbook of modern hospital safety. 2nd ed.
New York: CRC Press: 2011 p.18-1

Cheung |, Low C, Nou S. N95, eastomerics, fit-testing
and COVID-19: respiratory protection for frontline
healthcare workers in Australia. Mag of the

Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(1): 94-104

Fit TestS 0|83t LAt NO5 OtAF | wg & UAT Hlw 103

Australian Soc of Anaesthetists 2020;8:1-32

Han DH, Kim HW, Jang YJ, Myong JP, Yang HS et al. A
study on the actual results and draftings regulations
of fit testing(l) OSHRI. 2017. 2017-969 Available
from: http://oshri.kosha.or.kr

Kang JO. Occupational infections of health care personnel
in Korea. Hanyang Medical Rew 2011; 31(3):200-210

Kang SK. COVID-19 and MERS Infections in Healthcare
Workers in Korea. SH@W.2020;11(-):125-126

Kim EA. Occupatinal diseases of Health Care Workers.
Hanyang Medical Rew 2010:;30(4):265-273

Kim HW, Baek JE, Seo HK, Lee JE, Myong JP, Lee SJ, Lee
JH. Assessing real-time performances of N95
respirators for health care workers by simulated
workplace protection factors. Ind Health 2015;(53):
553-561

Kim HW. Is a respiratory mask for HCWs effective against
covid-19? i-Health with KIHA 2020; 386(6):6-10
Available from:http://e—books.kr/e—book/ecatalogb.
php?Dir=33&catimage=&callmo de =admin

Kim HJ. The effect of the training for improvement of
protection performance with N95 or higher filter
mask for Healthcare providers in emergency medical
centre. Hanyang Unver. 2018;1-31

Korea Disease Control and Prevention Agency(KDCA).
Correct methods of wearing a mask. 2020. Available
from: http://www.cdc.go.kr/gallery.es?mid=a2050
3020000&bid=0003&act=vie— w&list_no=144655

Lawrence R. Duling M. Calvert C. Coffey C. Comparison
of performance of three different types of
respiratory protection devices. J Occup Environ Hyg
2006:3(9): 465-474 doi:10.10 80/1545962060082
9211

Lee KY, Yang WH. Quantitative Fit Test of NIOSH-
certified N95 Respirators. J Korean Soc Occup Hyg
2002;12(30):1-5

Lee AR(2016). An evaluation od SWPF based on working
movement of workers wearing partic— ulate filtering
facepice respirators. Yonsei Unversity, Seoul,
master’s thesis

Lee C, Choi YJ, Park HS. A study on facilitating factors and
barrier factors influencing on training transfer: by
success case method, training transfer, success
case method. Korean J human Re Develop Quar
2013:15(3):565-84 Available from: https://www.kci.
go.kr/kciportal/land-ing/article.kci?arti_id=ART00
1795469

Lee S, Kim H, Lim T, Oh J, Kang H, Ahn C. Simulated
workplace protection factors for respira— tors with
N95 or higher filters for healthcare providers in an
emergency medical center: A randomized crossover

www.kiha.kr



104 A3l - HYY - HEE - 28

study. Hong Kong J Emerg Me 2017;24:282-9

Ministry of Food and Drug Safety. Guidline on mask-
requirements and test methods for surgical
respirators. 2020;1-56

Ministry of Health and Welfare. Infection prevention and
management in medical institutions: COVID-19.
2020;1-24. http://ncov.mohw.go.kr/upload/ncov/
file/202005/1588296089693_20200501102129.pdf

Myong JP, Byun JS, Cho YM, Seo HK, Baek JE, et al.
The education and practice program for medical
students with quantitative and qualitative fit test
for respiratory protective equipment Industrial
Health 2016;54:177-182 doi: 10.2486/indhealth.
2015-0072

Mukeriji S, MacIntyre CR, Seale H, Wang Q, Yang P, Wang
X, Newall AT. Cost-effectiveness analysis of N95
Respirators and medical masks to protect healthcare
workers in China from respiratory infections. BMC
Infec Dise 2017;17(464):2-11 doi: 10.1186/s12879
-017-2564-9

National Institute of Food and Drug Safety Evaluation.
Guideline for certification of medical respirator.
2020. Available from: http://www.nifds.go.kr/brd/
m_15/view.do?seq=12906

Oberg T, Brosseau LM. Surgical mask filter and fit
performance. AJIC 2008;36(4):276-282

Or P, Chung J, Wong T. Does training in performing a fit
check enhance N95 respirator efficacy. Workplace
Health Saf. 2012;60(12):511-515 https://doi.org/
10.1177/216507991206001202

Park HJ, Jung JS, Choi SH, Woo JH. Qualitative fit testing
of high—efficiency particulate respira— tors for
healthcare personnel. Korean J Nosocomial Infec

www. kiha.kr

Control 2009;14(2):79-87

Safety+Health nsc publication. OSHA allowing all
employers to suspend annual respirator fit testing.
2020. Available from: https://www.safetyandheal
thmagazine.com/articles/19685-osha-allowing-
all-employers-to—suspend—annual-respirator-
fit-testing

Seo HK, Kang BK, Kwon YI. Fit testing for Domestic N95
Medical Masks. J Korean Soc Occup Environ Hyg
2020;30(2):124-133

The National Institute for Occupational Safety and
Health(NIOSH). 2015 Hospital respiratory protection
program toolkit. Available from: https://www.cdc.
gov/niosh/docs/2015-117/pdfs/2015-117.pdf?id
=10.26616/NIOSHPUB2015117

U.S DoL. Occupational Health and Safety Act(OSHAct).
29CFR 1910.134. Respiratory protection. Available
from: https://www.osha.gov/laws-regs/regulations/
standardnumber/1910/1910.134

U.S. Food and Drug Administration. N95 respirators,
surgical masks, and face masks. 2020 Available
from: https://www.fda.gov/medicaldevic—es/personal-
protective-equipment-infection-control/n95-
respirators—-surgical-masks—and-face—masks

Wilkinson |J, Pisaniello D, Ahmad J, Edward S. Evaluation
of a large—scale quantitative respirator—fit testing
program for healthcare workers : survey results.
Infect Contr and Hosp Epid 2010;31(9):918-925

<XXHHE>
AB(ATap), AFLEFLT), FEREFLF),
FHAELAT)

Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(1): 94-104



