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Objective: The purpose of this study was to changes in respiratory function due to differences in mask blocking grade, and effects
on cardiovascular function during aerobic exercise.

Design: Comparative study using paired t-test and analysis of variance measures.

Methods: Male and female subjects were randomly divided into 4 groups according to mask blocking grade and measured
respiratory functions before and after wearing the mask using spirometers, and their cardiovascular capabilities were measured

using pulse oxygen meters and blood pressure meters before and after running for 10 minutes wearing mask. Used paired t-test,
one-way ANOVA and Bonferroni post-test to compare the differences according to the mask blocking grade.

Results: The experimental results verified that three groups except for the Non-mask group had a significant reduction in all
values of FVC, FEV1, MVV, and PEF after wearing a mask compared to those before wearing a mask(p < 0.05). Also a significant
difference in cardiovascular functions was also observed after aerobic exercises wearing mask in all groups and there was a
significant difference between all four groups(p < 0.05).

Conclusions: Lung patients with poor breathing, elderly and children with poor lung function, and professional groups who need
to wear masks and take high-intensity work or aerobic movements are encouraged to take frequent breaks in advance, wear masks
and social distancing at moderate and low levels.
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Table 1. Comparison of breathing ability blocking effects before and after wearing mask based on mask blocking ratings

among different groups (N=40)
Variables Nonmask (N=10) Dental mask (N=10) KF 80 mask (N=10) KF 94 mask (N=10) F p

FVC(0) 0 —0.37+0.27 T2 —1.6+0.76" —1.33+0.67° 20.977  0.000"
FVE1({/sec) 0° —0.71£0.56"" —1.4740.69°¢ —1.73+£0.96° 13.800  0.000"
MVV(¢/min) 0° —70.44+29.30° —96.28428.52%  —102.99+25.91°  37.858  0.000"
PEF((/sec)  0° —3.80+1.17° —5.00+1.88¢ —5.97+2.08° 29.650  0.000°

"Values are presented as mean + standard deviation or number, ‘p <0.05

The values with different superscripts®™” i

in the same column are significantly different(p <0.05)



Phys Ther Rehabil Sci 10(3)

el R g AEH 2 AE aE

i 2 O (P SARSE FoREk Aot ¢l

L, ®A-g wkAs KF 80 2R 15} H18 vpAaa

4 A IF ghll= Fomgt Zpol7t flickp>
0.05). 3HAIF 2AE mlAs KF 80 2g IEW HAg
njAs KF 94 2Rg T120] npAgE 28344 9o =
I pEg vk 2 OFHEOD HS BE gaE 2
tHp <0.05)(Table 1).

1270 8y 27|%E vkaaE 2EsHA] o2 OE
I g vk 2R OF (ol $AReR fomgt
Aol AP >0.05), PRAIE 2RGSHA] S TIFE
o} A8 wkAs KF 80 2H8- 15} ©418 vkAs KF
94 28 gl o B2 121 =84 YIRS vt
UERHTHp <0.05). v 2] W2 apd SHo &k &
& i 2g s vl el Al Sl Sske
B8 vk KF 80 2R I& Alololils SARCR
Fofujgt zpol7k §IglaL, = A Gl &k 2
& URAE KF 80 2R§ 150 B8 upAA KF 94 2
& 15 oAM= FARCE FoRRE Aol gliet
(p>0.05). RS 2HESHA] o2 I Ed vksA
28 T AfolollA] BAIF R foulgh xfol= ¢lgiA|
THp>0.05), kA Ak So] Eopdes 123t g
3 B7IFY AstEs Fol STk BAg mpaa
KF 94 28 TO7e npAa s 28ok4] 32 250 o=
& UtAE 2E OEE oS B 1240 W U1
o] Zra7t YERGTHp <0.05)(Table 1).

2o =94 )Rt A 2] 52 a8 vk
2g %3 B8 upAs KF 80 28 IF 7ol B4
Ao fofu|gt AJol= gl ©AE npAs KF 80 2}
& I50 28 vpia KF 94 2 T ok 54
Aoz [oufgh AJoli= §THp>0.05). SFATE mfA=
£ 2HESHA] S AEolA ped niia A OE, B
78 mkA~= KF 80 2R T1F “1e|al BA-E upiA KF
94 2§ TFOF upAIO) AP G| EoHLE v
e Zh47F YERITHp <0.05)(Table 1).

32

Q
[¢]
94 2§ 1F BE IHNH fAL 2F - FRES)
WG, Ao, AT} LS PB B
oA EAH R folulat Holt UrKp<0.05)

& 2718 mkA= KF
80 2§ 15, H7§ wkA= KF 94 2159 57
el oI, AlHk, AReisle WSk mE
5 b SAFCE foulgtk Zol7t STHp <0.05)
(Table 2).

TE7|EY v E g g2 1ol ed
oA 2RE T4, B8 kA KF 80 2RE Ik
FAACRE [Foulgt Aozt AL, $EE v 2

o EAEE 2RESHA] o IE HAE wkh=
KF 80 2§ 157 SAIZ o2 [fonlgt zfo|7h gliet
(p>0.05). AT £ 18 B%= B8 npAT KF 94 2F
& 5% SARCE Foulgt atol7} 1itkp <0.05).
BAL npAT KF 94 2R8- 1852 B8 ulAg KF 80
2hE g AlelRt A 55 2Rt $AYCE &
oJujgt 2to)7} 9ITHp <0.05)(Table 2).

oYU e vhAA 2 IFE o= IET
= SAACE Foulgt Zpo|7t $ISla(p>0.05), HAE
olA= KF 80 2R 1E3F 248 npAT KF 94 2Hg-

= 1] Aol AE FAH o= [oulgh Apolrt
NATHp >0.05). SHATE wpAaE ZRESHA] 2 T1ES
BAL vpAT KF 80 2h8 18, H78 upA= KF 94
2k TEt AR SR Fomlgt Afe|7h UL =2 2b
& 559 vl g upA= KF 94 218 T1E0lA
o B2 @9 SV QUSItHp <0.05)(Table 2).

Table 2. Post-hoc comparison of cardiovascular and oxygen saturation blocking effects before and after aerobic exercise

for 10 minutes wearing a mask based on mask blocking grade among different groups (n=40)
Variables Non mask (N=10) Dentalmask (N=10) KF 80 mask (N=10) KF 94 mask (N=10) F p
SBP(mmHg)  5.00+2.67T* 6.90+5.38" 9.40+2.01% 11.80+4.02° 6228  0.002
DBP(mmHg) 2.50+3.06° 4.60+3.37% 7.70+2.11° 8.00+4.99" 5518  0.003"
HR(bpm) 4.2042.44° 5.30+£2.41° 8.00:+4.27% 9.60+3.81° 5.485  0.003"
SpO,(%) —0.40+0.52° —0.90+0.57° —1.60+0.52° —2.20+0.88" 19.832  0.000"

"Values are presented as mean + standard deviation or number, p <0.05

The values with different superscripts®® i

in the same column are significantly different(p <0.05)
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