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Fit comparison of Domestic N95 Medical Masks in a Fit test
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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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Figure 1. Domestic N95 masks

AL L& WA B F FY vhao] dhate] @
HE GAE ARSI ol LeAE 7oA A
ey ARE ol§dtel 1Y % Hold AFS vt
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HEAQl Higo] s %Y WHes BHESHADE,
HEY Hee PE(ESE FASIH s A &
o] Bt Aolofl gt Blu= paired t-testE ©|-&5}to]
VA5, WS HFO] Halgo] gk F upAAZE 2}
|= independent two-samples t-test® H|u 5}
ot W& AS wpAg YRE F3) v i3k Zjol=
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20.3%(12%) =22 Uepdth. AYdi= 30t7 67.8%
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Table 1. General characteristics of study subjects
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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 (B.1)

Other (sanitary etc) 10 (16.9)

*. Number of subjects (%)

49.2%Q9%)Z2 7 wk JFA 20.3%(1219), 71
Bl 16.9%(107), 334 8.5%(5%) 181 HEIFAL
5.1%(3%) o]t Table 1).

Azt A} 73JJrL 33 ZtHTable 2). vk~ 7|
T &% BAA g FHIZE 4478(78.6%)2
& 7P g, Y T 8%8(14.3%), BIAE wRA
35 AFEA AME 498(7.1%) <22 Yepgtt upA
I 2E ¥E52 T2 ol A 46%8(82.1%)°]
SHOHAL, w2 F2 uT|BoA T2 Z(95.7%)
o7 FAMEo] iR AFFRIA o|Fofd Zow
SAHAT. EI, mRAT ARG WSS WOk 467
% 2ol B3 JAE ®okE Zoz A
q-. U]—/\i _]-_9_ _u__g'_gj H]—o}i 46113 u] 1‘141] oro

Hozte] da3Ale g gL o8 HA(Wilcoxon
rank sum test)o|A Zo|7} Qe AoR EAETt

(p=0.431).
TLof oist oL 94.6%(53F)0] Hasitil -3
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3 o] AARE A HAHAL SHAAAL, sEY ke
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A7 285ty Y= U]—_/:ﬂ7} arAe Aolgkw
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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)
~1. Fit test information Hospital 35 (83.4) 42(100)
Video 1 (2.4)
Colleague 371
Academic journal 371
5. Effect on donning Yes 2 (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) '

T2 GM: Geometric Mean, GSD: Geometric Standard Deviation

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

2) s T UL H|W
% 7HA mel N95 vhaze] ms A & UdE Pt
< v WA cHTable 4) ot Hold g_; A4 N5 u}

A3 PAE 2 WS o Hlsf F 1.9 vf E 1.64
v 453 A0 2 Yttt upAd S RS &
2 A9 1S A ¥ UYRAs HdE SR
26 58 oA 50.40 & <F 1.894f A5ttt = o}

AFOA W8 T LR W FAET FAFOZE #

OI5HAl S7FsFAtHp=0.015).

ntATE WS A & 53 9 ujEao] gt Exvt
SYsHA] &olstr] ¥sto] McNemar test 2 H| 1
J5ttHTable 5). ol Hol|g wkAd A WS A
YL HAF BHE0| 20.4%01]*1 e T 224%2 &
7}t AtHp=0.763). FE wtA3 3% w5 d &
2 42.6%°1A4 64.8% 2 S7FotAaL, WS Aof H]g]
oF 1.58) 9u]9le S/ B tHp=0.004). #tAI &

oY,
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Table 4. Geomeans for mask types

GM(GSD)* - -
Before 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

P FE ok @ BE ujad YT AA 5L SItHTable 6). 471 BF F woplolA o w2
% A 320%04 BF F 447%2 BAHCE & WAL 24R T RS 24 S04 1 3
o3t #}ol2 B YrHp=0.015). o WolArk. skATt 471 FXZ Wg} Fol BE

o)A HlS3t ERE(Figure 3)5 BALH Jm|9)
3) SHE YAk Hlul L o= ofQith 3t 471K BRI 1% A F

(D 319 #3171 ) Tl 3) A - 21 (4 Aol 998t 2o]2 B HrHp=0.000).
o) 4ot SHYOE TEsle] UIAS WIS B4
4) 7§21 Q1A MK LAIE H|W
Variation of between FF's exercise HABEZAE E3f] EQlo] 2k835l= ufAT Wzlof tf
stof 37p4 A= 2 2 WAET Yok, A o
A e, "HAER] gt R SHETR oixke] A

1. Bebding
60 o

o5 YAE=E ¥wsttH(Table 7). & SFIL g il
: SHT Foldel BAE B WA vt ey
4. Head up & down - NN 2. Talking %%‘(:5—]: %]‘O%X]—_O,] 7/—1—]}—]]:]- 17%-7“ 1/]—]:’]-1/»47\-]-4- Ig-/-‘\— E!'_:'];‘( 0] 131_

Hoba QIAJgH Zroqxpet 1% A gtk FofR WAE
o= Ao]7} YATHpP)0.05). 1HEE FHHoZ 9l
A6kl Qe WA T 28t npAa o] AX 3t g

Before

3. Head side to side Eﬂ— ZE]—X] %_-‘%—O] Q—C‘)JE]%]:]-
Figure 3. Variation of fit factor to exercises SHAEE RE 504 78 & UE w8 A b
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Table 6. Before & after fit factor to exercise

GM(GSD)* +
t P-value
Before After
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
GM(GSD)*
Questionnaire 0 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

! P-value was calculated by ANOVA
*: P-value was calculated by paired t-test

H| oF 1.5~1,88] A535t3=d], D&to] oF "oyl w71 2 N95 tpA=e} 978 QH upAITF ARSA E 9l
IS AQsta Folgt 37 B ZAEH(CDC 2020; FDA, 2020)°] tt=2H 7HIANS;
oy} AR wet g 2gsfjof Jhrh= ARLE QI

V.

k=
2t

Z5HA HJc}t. Oberg & Brosseau(2008)= Q=&
It miAT WRASTE 3.0(95% Cl:1.8-4.2) A==

o] @ COVID-19 8o ojgrlae] vizsl  No5 upaze] uls) AAs] wrkw shgirt. 1ejme
AR NO5 HRAT AEY WS QIR ARAT  F/UY SAAe] mEEE 2R U4 e
(Seo et al, 2020) F4OE AWEY. 92 ATE AP 5 gk ALY, 9o AT BLEOR A
AYATNN APHOE Tlote] vlAT WS Avp 8% o] vhAT WHE FiFig HE A th2A &
SR 9 ST Grolct YA PHAIE YR ek 8ol BT Nos viazue ol o

' rulm
mEl
X

EJO

7l=d ojg#Zo] U= 28R} oA Htygstod oA AM-S T ASskal QQohE 7= o] W&
S 2z ¥t Ql=A] 9—‘]."?_]47]% SHAT < Bl 42 F84E oldstuttal sttt
A3PAE(Seo et al., 2020)°014 7iSl EAJT} AT

1. A HEO| S R QAT AN LAE A AWES BT > AT fRlE dRIAE
FolAle 57 ol oA 4372.9% WA 16 B ANTT Y FuA AHYEe U4 AR
BQTINOR O, UBA, SRTEA F AYRE  vwY S Al A8Y SA4 T 2w

< 95l ¥4 N95 vhAIE ﬂa‘l—}L Aot A 50.0%(28%), 1A 18t 41.1%((23%9), 2 =2 o

PAAE 5o RS ¢ 2% 490l TEnl, 9 ot BOuGR)E Sge U BEeh A WIS
WIRE 88 WA RAGUE AL BUHY  wAw Ads 2 1§ ¢ Aol @Rtk Table 7). o

o JeEE og Holg 9 Y UhAT 38NUS Y A Be oAz REE g A A4S AA
Y ERolec). 2 2lag oh viALE olgalel  WAEE weish] it Aol SRlSiglcFigure
upag Wz e Agele Thgeld SREYel w 5) SR A9l QA gl B F UHEE 5
o 2 whAag ARGSloF Pk YEE FOIch o5 Jle Zow Uehgor], WatEA) gty 9uw
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oA ARt YA 179 1& & YAEE FoF
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A gty 39t 229 WRASTE 18X e
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(2006)2 3&71Re 2T 284 UAE HAE
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OJFA AJZA(CSA, 2011; Canada OHSR, 2014; OSHAct,
2015y Wiz Qi olet g SEuehs YA HA
7 SE7IHS B2 Oo R AR o-8EA] 2l QA
g 2 AgolMe YAE HARE ol 7 7R
75.0%(428)&E =A ZAESQH. 2 HHE g
S57|1RE T 7ho]=EI(MEDS, 2020¥)2 23 4
ARE B9l SHRE vhAE 2R FESHL QI HE 9
q71%E SAHCE TAE FJAF WS0] o]Fojd Ao
2 7| =]l
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73 _TV_ﬂ(Bradford et al., 2020)°A4= AR} HP
23 248 55 FE5P) S8 ruad gt &
o] A4Holgtal It E3t F5557) ?TE(Mlddle
East Respiratory Syndrom)< AXHA =W 2&7<Ql
=2 MRS ] E3lo] Basihal S th(Lee et
al, 2017). A4 Kim(2018)2 S24E =g o
Ao 2 MERS 2 DA ARRYE A 2% npAaF9] 2+
e avke vimslelc Tk ohad S50 A
& 182 B9 1 o] MAE & leHER 4
£o ulad 28] gt sgRt B80) § FR
Shehal sHQITE. ERF WA FHAoA Aeeid miA
ol BFoIL ool A4 BATlE oS
A= A7 deug Ar7|Ael % FEasial 5t
Rt

2h8AL Ap4lo] Aok utAIE Al Ax
25IKKim, 2018)aL st¥=H, 84 o] %1
7% 2 3Tt oA BE npAT Yol 4] ¢
2 Fo] At st AFPATolA Q&4 %‘
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Figure 4. Fit factors for surgical masks
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Figure 5. Actual fit factors by self rated questionnaire
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