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How Does the Filter on the Mask Affect Your Breathing?

Dong-Min Kum2®, Won-Seob Shina®

aDepartment of Physical Therapy, Graduate School, Daejeon University, Republic of Korea
bDepartment of Physical Therapy, College of Health and Medical Science, Daejeon University, Republic of Korea

Objective: The purpose of this study was to determine the effect of the difference in mask filters on the respiration rate of healthy
people.
Design: A randomized cross-over design.

Methods: A total of 15 subjects were selected for this study (n=15). After filling out the Physical Activity Readiness
Questionnaire, the selected participants abstained from caffeinated beverages and meals 30 minutes before and sat in a chair 10
minutes before stabilizing their breathing. Afterwards, the lung function test was performed 3 times for each mask, and the
maximum value was used. The provided masks were Mask Free, Dental Mask, KF80, and KF94. Exhalation was measured for 6
seconds for each mask, and breathing was stabilized by repeating inhalation and exhalation until the next time.

Results: In this study, the difference in respiratory function according to the mask type was statistically significant except for
FEV1 and FVC (p < 0.05). As a result of post-hoc analysis, FVC, FEV1, PEF, and FEF values were significantly lower than those
of the control group not wearing a mask (p <0.05). When wearing KF94, FVC, FEV1, PEF25-25%, and FEF were significantly
lower than when wearing a dental mask (p < 0.05). When wearing a KF80 mask, it was significantly lower in FVC and FEV1 than
when wearing a dental mask (p < 0.05). In FEV1/FVC, the difference by mask type was not statistically significant (p < 0.05), but
it was lower than the spirometry standard of COPD patients (FEV1/FVC < 0.7).

Conclusions: As Now that wearing a mask is essential, it has been confirmed that the mask affects the respiratory rate. Therefore,
in the case of healthy adults, it is recommended to rest after wearing a mask if attention deficit or headache occurs.

People with low breathing capacity are recommended to have low-intensity activities and frequent rest periods after wearing a
mask.

Key Words: Mask Filter, respiration, respiratory volume

ME o, B, A5 BoFE & 4 Yok AU Al Alde
AB|A Ar )2 16}04 &G0l A=A FHE
20199 F= $5toflA] FHx HiugE F=2u) HpolgA T, 7k Az Ay Zakzog Asw|o] zke]o] 7|
(Covid-19)& 2020 39 AA 24 7177k WY 57} ARkET s Aolci4].
(Pandemic)E AT =z AAZCZ SMIEUCHL] Covid-199] B7]S}2 I3t 122 7|2)57] 7]jto]
20219 19 28 Aol Ut o] W= AEEA AXEE AR Qe S22 SAS] A4l
A ool &4t 76,9267, AFA 1386102 HAETL <l EAIRF $A4 EAE wEsh] HoH HAEA
Qo AYE os] KA FoIcH2]. Covid-199] Bt A AZ & AA AzFr] AlE AW vlsiste] A

rTrF
J
N
O

bl
2
2]

F

£ o] 9iojol €2 A aEd E LA UL A ARde) A% ok 2 an’ G 150 4
o s SR HESE)S ANSE B A4S Awslel Adska des). old uiad e
CRFE: SKE A B ANSKD e o) U6 s Denal, KFS0, KF94 505 ol e &
ABl 7t Hofol ofeigo] WAISHL G, HEASR  REu 9lte Dental kARt B lum 2719 1A

Received: Nov 1, 2021 Revised: Nov 23, 2021 Accepted: Dec 8, 2021

Corresponding author: Won-Seob Shin (ORCID https://orcid.org/0000-0002-6515-7020)

Department of Physical Therapy, Applied Science Building, 62, Daehak-ro, Dong-gu, Daejeon, 34520, Republic of Korea

Tel: +82-42-280-2294 Fax: +82-42-280-2295 E-mail: shinws@dju.kr

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © 2021 Korean Academy of Physical Therapy Rehabilitation Science



Kum et al: Respiratory Function According to Mask Type

439

2} 94% ek, KF80L B 0.4um~0.6pm =7]] 1A
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AAIJAE 94% o) Abdsls mRA=olH6].

ol kA= ARgo] U4 Aol H AIFoA FE
T Lol A= miAaa 2Rgo] QAo 7|A|= FEFell thigh
A3 dAtso] ErEL Qlok sfiefollA N9S mpA= 9o
Dental o228 2Hgsiol 2lxe] olmat Aleld Wsp)
A7) BIE el 2Hajel BEero] Z7sh
SREA Qo] HEAo] Vokdn BF w2k A% A}
SRR, o), WATEZe] Welo] e A
oA el aelo] MASIAIT), nhia B F &
FA) B SO A3t FES Mst el vpaaE
=g 1000 Hadsol Gelr|S sk Ak Ak
BIE89], AAIe] thad 2ol lAle] el
A 718 4 98] masm SIHI0] EE Fhol
ALof|l A W H2ld H&ESRH Chronic  Obstructive
Pulmonary Disease; COPD)= 519 okslg2 53
gl oA, AHE, 715H F2¢o] HashH[34],
H7)5 Arre] Aot Azt A 2 50 A
= XY e FEe 7t Barsar Qo
[35]. SHAIRE 2F HuE3 Qe oAl ofudh A%
oA of wpAIE 2Rgfof sh=A] WAIE ] A gRe
w, A= e Zb2Ee] gatof| tisiAle HEREaL QLo
U, mpAs HE E®2 550 uxl= Gl dis) B,
A5k Ate FER AAolnk

oo & A-tellA= 747t 10thol| 4] 40t gt
Dental 0pA=, KF80, KF94 nfAIE Al2aki upAd
o HE7} 5ol ojwet FIFe 7R =A FohHarat

221 104 40t 2]
73R RS " e® shal, Agr]Ee] At oAt
Atol| gofstes skelom, A Wiy 54 A
ol Fo15 Y WHoRE Zgselt.
A 712 A AHAgke] gl AL Aol A= A
o] gli= Ak, T5 B7ME SAISkL AT 5= Sl Ao
, Al 71 Aol A=l dgto] QI| &}, Ao
J7 glo] Sl= A, o5 B7HE SAISHA] Estal AlF
e Aol
Pk Cohens] i 5% F4lol Te L 5 7
AF 22 7200] G*Power & 13 (version 3.1.9.2, Dusseldorf,
Germany)& ©]83to] 4k&sIolrh. A8 A-te] & 1b

o of i Y
o
2
N
of
o

o~ 5ot

ok
4>

rE
112}:
o,
Py
Kl
G
e
P
u)
124
_O‘_lL
oz 9

A 2712 AkEs
g Heel9lsle] 9l
ol A7} A= QUTHIRB:1040647-202110

E &310] A= Randomize Cross-over Design© &
Z1Zte] dpdAtel miaas ZEER Algste] v d
59 AolE stk

Als ey

HPIs ZAf

WA & 208 22(n=20) tHEE31AL, 590 #HF
geieo] Isger AYEtHn=15). AF" e
PAR-QAIA &5 FH|%= AFANE 2MS, 3084 719
Q) et AP FABHAL 1084 oRjo] oot EFS
oY 3IAFT). o] & ulAF Free, Dental npAI (3% I
E| Dental o}A=, WoolryWoolry, China), KF80(=Z17}
= g} e gy Zels f3b el Korea).
KF94(T| ] t] A KF94, £Au|t]o], Korea)Q] whA

2 AFsio] nlaag 2ol 1 9fo) Al Bl
& vRAaE AgSje] BE FE NG 98 s AR
Hom wgskn SHel A Arke Hhe Aol 6

T2 U A 245 ohe AP ek

8] Ha spah metek=A] ek AR % 334
AL , 2% ke AgslAnii236]. draH
o] 4= Jung(2002)9] AYITE 2HTslo] 15o] A
=)ol Petge el 2098 mslat,

2 A0 ©F B7ke #7Is A Aol wet Algst
9a[10], AntE Hg=F 24 7|(SpirobankSmart™, MIR,
ITA)E ARSSItHFigure 1). AHtE 9@ =47)=
30mme] UFE ZuirlE AMele] EHS e, 57
AEARE 350 2715 A8 248 = A]o]
[9]. WinspiroPro(version 8.4, MIR, ITA)A3ZE{o]
ARS8 S0l 7holE 2RRIS AAfsia o] ulE
2 MDD CE(9826) Ql5-2 Wo} SAo) AgdE 71l
55 Wt % m 580 BARE AL WA 9

o

o
M & Lo



440

Phys Ther Rehabil Sci 10(4)

Figure 1. Spirometry with silicone full face mask

3 Azl & go]A upAI(Galemed, Taiwan)S ARE-SH
FH(Figure 1).

EXASHE
OO

=4 -2 FVC(Forced vital capacity), FEV1(Forced
expiratory volume. 1 second), PEF(Peak expiratory
flow), FEF 25-25%(Forced expiratory flow), MVV
FEV1/FVC(Forced
expiratory volume. 1 second/Forced vital capacity)©]t}
[11]. FVCE U2 55 &°] 4 v Fd =8z
7 WARe 1) B7IERe wein] Aele] A9 g
3L ol o= 2L o9 7IEs 7HIT12]. FEVIE
A 1274 At we] $2 W4l 4 QbR B XEo]

(Maximal voluntary ventilation),

Table 1. General characteristics
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FlowZ ©Ju|att}{15,16]. FEF 25-25%= & w@glako|A]
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(COPD)&} -2 wafjA wjagke] etk W x|Fof AREH
t}. 7|28 FEVI/FVC<0.70]cH11,17].
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35 59 Zolof| w3F A AT el Hatut EEHA}
£ AASIet nkaa2k80 FRe) wE SAA Aol=
HRE =2 HARELA(Repeated Measures ANOVA)Z 7
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2 AolA mRAae] FRe TE 557159 Aol
FEV1¥} FVCE Alefslal W7 AR {5t v
EPATHp <0.05). AR 24145}, npAas 2R86HA] 2
tiz=tofl Hlsll FVC, FEVI, PEF, FEF gfo] -f-2J5HA4| WA
UERITHp <0.05). KF94E5 2-851%1S = Dental H}
235 223191 djof| v FVC, FEV1, PEF25-25%,
FEFOlA f-ofstA] S| Yeldthp <0.05). KF80 w2

Variables Male (n=13) Female (n=2) Total (N =15)
Age (year) 30.62 (9.11) 22.00 (1.41) 29.47 (8.97)

Height (cm) 176.31 (6.45) 176.50 (16.26) 176.33 (7.38)
Weight (kg) 73.92 (12.54) 77.00 (29.70) 74.33 (14.11)

The values are presented as mean (SD)
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Table 2. Differences in respiratory according to mask types

Variables KF9%4 KF80 Dental Control F(p)

FVC (0) 2.84(0.22)* 3.05(0.23)f 3.62 (0.20) 5.47(0.31) 22.982 (.000)"
FEV1 (¢/sec) 1.81 (0.22)* 2.04 (0.22)* 2.56 (0.20) 3.90 (0.22) 60.145 (.000)"
PEF ({/sec) 2.86 (0.39) " 3.31(0.48)" 3.99 (0.37)" 7.37(0.75) 16.464 (.000)"
FEF 25-25% (0/sec) 1.52 (0.23) ' 1.91 (0.27)° 2.28(0.35)" 3.53(0.26) 34.301 (.000)"
MVYV (0/min) 63.28 (7.59) 1 73.76 (8.06) " 87.22 (7.06)" 136.62 (7.78) 52.988 (.000)"
FEV1/FVC .620 (.05) .65 (0.04) .71 (0.05) 72 (0.03) 2.846 (.063)

The values are presented as mean (SD).

'p<0.05. Tsigniﬁcant difference compared to control, “significant difference compared to Dental.
FVC : Forced Vital Capacity , FEV1 : Forced Expiratory Volume. 1 second, PEF : Peak Expiratory Flow, FEF 25-75% :
Forced Expiratory Flow 25-25%, MVV : Maximal Voluntary Ventilation.
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542 2XItHp <0.05)(Table 2).
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