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The Impact of Wearing a KF Mask on Breathing Patteren in
Healthy Individuals with Moderate Walking

Hoyeong Jang * Hyekyung Seo’

Department of Health Technology Convergence, Shinhan General Graduate School, Korea

ABSTRACT

Objectives: Due to COVID-19(Coronavirus Disease 2019) and deteriorating air quality, the number of individuals
voluntarily wearing masks is on the rise. This study aims to assess the effects of mask—-wearing on breathing
patteren and respiratory volume, based on the hypothesis that a higher filter level in a health mask correlates with
a greater physiological burden on the human body.

Methods: Forty voluntary participants were recruited to wear KF94 and KF80 grade masks. Heart rate(bpm),
Oxygen Saturation(%), Tidal Volume(L) and Ventilation(L/min) were evaluated before and after mask-wearing
using spirometry. The respiratory flow rate was assessed by measuring the differences in inhalation and exhalation
patterns using a flowmeter. The data were analyzed using SPSS version 20.

Results: vital signs did not differ significantly with or without a mask. In contrast, significant differences were
observed in the breathing flow(p{0.05). Both expiratory and inspiratory flow rates decreased when walking at 6
km/h with the mask on (p{0.05).

Conclusions: Our study found that wearing a mask affects breathing pattern, with significant decreases in tidal
volume and ventilation. However, no differences were observed in heart rate or oxygen saturation. Particularly
among teenagers, tidal volume and ventilation were significantly reduced, likely due to their ongoing physical
development. Therefore, further research on the long—term effects of mask-wearing is essential, and additional
data collection on various types of masks will be conducted.
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Table 1. Protocol for measuring breathing patterns through movement

Protocol’

Equipment

Collection data”™

Only walking for 2 min
Turning head from side to side for 2 min

Air Flowmeter

Inspiratory flow rates
Expiratory flow rates

Nodding head up and down for 2 min
Talking for 2 min
Only walking for 2 min

Spirometer

Heart rate, SpOy,
Respiratory frequency,
VE, VT

*Measured at a speed of 6Km/h (MFDS. 2019)

“Inspiratory flow rates(mL), Expiratory flow rates(mL), Heart rate(bpm), SpO2: Oxygen Saturation(%), Respiratory
frequency(1/min), VE: Ventilation(L/min), VT : Tidal Volume(L)

T

f J
.2 W | |

Figure 1. Spirometry—based evaluation of breathig pattern
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Zojx= PAA] KF94, KF80 UttAaE 2h85h=
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Table 2. General characteristics of participants

Classification (N=40) N(%)"
Male 20(50.0)
Gender

Female 20(50.0)

10~19 8(20.0)

20~29 8(20.0)

Age 30~39 8(20.0)
40~49 8(20.0)

50~59 8(20.0)

Yes 7(17.5)

Smoking status
No 33(82.5)

"Number of participants (%) ; four participants from each
of male and female age group

www.kiha.kr

Table 3. Comparison of BMI by gender

(N=40)
Mean(standard deviation)
Gender - .
Heightcm)  Weightkg)  BMI(kg/m?)
Male 176.5(5.3) 75.6(12.6) 24.2(3.2)
Female 160.5(3.2) 55.7(8.1) 21.6(2.9)
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Hp=0.001). S7|HE vtAIE 28oHA] 2 HLH
o} 2R83F Aol A FoJstAl Wtthp=0.000). ol&gt
ANE Aol wat LESE Table 59 25k 104
A dI3lsgE S|Rko]l KOsl HAastie™ 30
ol M= 7)ol A FHAsht.

3. OIAT 22 RF0| et SERE

Table 6& 6 km/h €52 ZAoWA 44" 57]
4 Z71RFoltt. 571, 7] §%F BF uAIE 2
oA k2 AHeHOh 2R8St He foshA Robsch
((p<0.05). kAT E 28oHA] -2 AHT KF94 whA
3E ZEHS W FVIRF H-2 42.37 L/minollA
35.48 L1/min® ZAEow FT7GHLS 51.22
L/min®lA 41.38 L/min ¥ 40.98 L/minZ 2Ju]| S}
A4S EAHp(0.05). 9492 BT SeRol
o AoH JA9 57 S AL BE FolA
oA ZAgo s QR SERFL FAKHLE BT
AolE HHHp<0.05).

mebA] A E 2REohal 25t B SR
ol7} 9loH 6 km/h £&E2 253t T&9
oS FAFZOE Figure 2 Zo] A=At
283} w)zgo] thst TEIEL Aolstgion X
SAEG upA|et S0 2 APIRE SEF7|=
A1 Swgs oo EqfFsHA Helqth Hytoty
gt upAIE 2RESHA| k2 AHS-Hth KF80 ¥ KF94
AT E ZHEolal 25T 49 SFH Hido] B
tHFigure 2).

rob

1p

el
g rlu
&
2 [.E I
o [U o %

=

Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(4): 341-349



Yoo Sk 27| JEM EUE DAIAZ0 it SEIHEO| #at

Table 4. Control of breathing with or without mask

Mean(standard deviation)

*

*

VT RF VE' HR" Sp0,”
Total KF94 0.81(0.33) 21.31(3.66) 16.76(6.41) 111.02(13.78) 95.26(3.51)
KF80 0.83(0.35) 21.21(3.69) 16.91(6.47) 112.21(13.18) 95.34(2.25)
No Mask 1.09(0.34) 22.55(3.46) 23.69(5.85) 107.40(13.33) 95.71(3.02)
0 .001 192 .000 262 777
Male KF94 1.01(0.31) 21.50(4.17) 20.92(5.68) 107.66(13.15) 94.43(4.65)
KF80 1.02(0.35) 20.77(4.15) 20.31(6.23) 109.55(12.48) 95.15(2.46)
No Mask 1.31(0.32) 21.83(4.09) 27.45(4.85) 105.10(8.93) 95.90(1.84)
0 .009 721 .000 502 377
Female KF94 0.61(0.21) 21.12(3.05) 12.60(3.90) 114.39(13.57) 96.10(1.27)
KF80 0.64(0.23) 21.66(3.10) 13.52(4.68) 114.86(13.33) 95.52(1.99)
No Mask 0.87(0.20) 23.27(2.48) 19.92(4.07) 109.71(16.28) 95.52(3.84)
0 .001 .066 .000 482 730

" HR: Heart rate(bpm), SpO»: Oxygen saturation(%), VT: Tidal volume(L), RF: Respiratory frequency(1/min),
VE: Ventilation(L/min) ™ p-value was analyzed by ANOVA

The mean (standard deviation) for a total of 10 minutes, with 5 exercises performed for each 2 minutes

Table 5. Differences in control of breathing by age

Mean(standard deviation)

*

*

VT RF VE' HR" SpO;’
10s KF94 0.74(0.13) 21.09(4.87) 156.12(3.11) 110.02(18.60) 93.50(6.86)
KF80 0.77(0.13) 21.46(5.04) 16.73(2.17) 112.48(16.39) 94.91(3.03)
No Mask 0.99(0.13) 23.36(4.81) 22.34(3.78) 112.65(14.79) 95.78(1.51)
" .004 .657 .000 .947 .649
20s KF94 0.85(0.35) 19.78(2.43) 16.11(6.26) 117.91(9.97) 96.48(1.07)
KF80 0.88(0.41) 19.98(2.57) 16.73(6.82) 116.86(9.27) 96.11(1.37)
No Mask 1.07(0.32) 22.09(3.04) 22.74(5.34) 116.25(8.26) 96.63(1.25)
o 471 228 .109 .943 722
30s KF94 1.02(0.47) 19.82(3.35) 19.41(6.93) 120.06(8.23) 94.89(2.06)
KF80 0.96(0.42) 19.43(3.24) 18.03(7.77) 121.29(8.12) 94.97(2.31)
No Mask 1.39(0.38) 20.75(2.77) 27.96(4.85) 113.74(6.84) 95.63(01.14)
o 116 725 .022 173 733
40s KFo4 0.78(0.34) 21.42(2.81) 16.81(7.75) 106.98(8.20) 95.88(1.41)
KF80 0.90(0.35) 20.93(2.57) 18.61(7.12) 109.36(9.89) 95.55(1.70)
No Mask 1.05(0.35) 21.77(2.25) 22.40(6.56) 98.07(12.10) 94.57(5.54)
" .364 .826 .347 116 764
50s KF94 0.67(0.25) 24.44(1.91) 16.36(6.16) 100.14(10.22) 95.57(1.40)
KF80 0.64(0.26) 24.26(2.20) 15.47(6.30) 101.05(10.64) 95.14(2.22)
No Mask 0.94(0.28) 24.79(2.21) 23.00(6.21) 96.31(7.19) 95.94(1.69)
o .092 .893 .068 .617 713
"HR: Heart rate(bpm), SpO2: Oxygen saturation(%), VT : Tidal volume(L), RF: Respiratory frequency(1/min),
VE: Ventilation(L/min) “p-value was analyzed by ANOVA
The mean (standard deviation) for a total of 10 minutes, with 5 exercises performed for each 2 minutes
Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(4): 341-349 www.kiha.kr
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Table 6. Comparison of respiratory flow rate with and without wearing a mask

Mean(standard deviation) .

KFo4 KF80 No mask P
Total Exhalation 35.62(12.27) 35.48(12.71) 42.37(10.89) .015
Inhalation 40.98(12.80) 41.38(13.06) 51.22(11.79) .000
Male Exhalation 43.49(11.31) 42.02(12.71) 49.15(08.69) 107
Inhalation 48.90(11.68) 48.14(12.62) 58.74(10.02) .008
Female Exhalation 27.74(7.12) 28.93(8.95) 35.60(8.45) .008
Inhalation 33.06(8.24) 34.62(9.72) 43.69(8.10) .001

p-value was calculated by ANOVA

The mean (standard deviation) for a total of 10 minutes, with 5 exercises performed for each 2 minutes; (Unit: L/min)
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Figure 2. Breathing patterned based on mask usage while walking (left: KF94, middle: KF80, right: no mask) (a) Walking (b)
Turning head from side to side, (c) Nodding head up and down, (d) Talking, (e) Walking

www.kiha.kr

=

220 Wt Qo] b
-a}m stoitt. 23] 1

A
oo
i)
i
Ry
o
2 52
d

o EedE SEUEL A% AP 4%

ARITAG Bol A T
_‘g_

FHF714r

1584 ML Aol5 1Y
olg#el
ne)7] B3 5 AR FeA

ZHmean inhalation flow, MIF) ¥ S35

Journal of Korean Society of Occupational and Environmental Hygiene, 2024: 34(4): 341-349



KIALO|

g2 A% #3kE BRIt SHtHGrinsphun et
al., 2021). ofget AtollA mpAd 2Hg Ae 554
A, Atamste 9 S BAE S9s6ialon A
A3 HA 4 ofolo] tigt 1T EA] HIPF
o 5F¥tHJung et al., 2020; Fikenzer et al.,
2020; Tian et al., 2021). °] A3 AFNAE= F=
N95 miA=IY FE 5g°] =2 A &0 I
n|Zekal BUSHRAE npAT S 2ESHA] o2 AT}
Hu+= gtk I8EE 8= utad 80| gl
JEiet g vkAaa £ 552 2ER A% AET]
s SEFAO7L Ql=A| BlsHIH

Lubrano 5(2021)3} Lissing 5(2020)° <Jsh#
A4t face mask F{OZE A4LXESIE W 5E3I-
7F upaa 2RE Ay 2R vl siglon FE
oJsl XAl A7 ARlolA V= 5 Bt gickar
St (Roberge et al., 2013; Persona et al., 2018;
Hopkins et al., 2021). kA9t N95 btA= 9 KF94
upAs 52 285t ARt doA= 530l ot
Aol ot 52 1L A o] Fogt 2ol
£ HEAthy SFUtHKim et al., 2013; Fikenzer et
al., 2020; Jung et al., 2020; Tian & Bae, 2021;
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