SH27 BE Y B5t =237

Journal of The Korea Society of Computer and Information
Vol. 28 No. 7, pp. 113-120, July 2023
https://doi.org/10.9708/jksci.2023.28.07.113

Effect of Mask Wearing and Type on Cardiopulmonary Resuscitation

Accuracy, Fatigue and Physiological Changes

Sung-Hwan Bang*, Hyo-Suk Song**, Gyu-Sik Shim#** Hee-Jeong Ahn***

*Professor, Dept. of Special Warfare Medical Non-Commissioned Officer, Daejeon Health Institute of
Technology, Daejeon, Korea
*+Professor, Dept. of paramedicine, Daejeon Health Institute of Technology, Daejeon, Korea
+x+Professor, Dept. of paramedicine, Korea Nazarene University, Cheonan, Korea
+x+Professor, Dept. of paramedicine, Korea Nazarene University, Cheonan, Korea

[Abstract]

The purpose of this study was the accuracy of cardiac compression, fatigue, and physiological
changes of the rescuer for different mask type in cardiopulmonary resuscitation(CPR). Data collection
was from 9 to 12 May 2022, the participants were a total of 24 paramedic students with a BLS
provider at D University. The students participated in an experiment in which 12 students each wore a
surgical mask (Dental mask) and a fine particle 94% blocking mask (KF94 mask) and performed CPR
for 2 minutes over a total of 7 times. As a result of the study, in the analysis of the quality of the
rescuer's chest compression according to the type of mask, there was a significant difference in the
compression speed (F=24.91, p<.001) and bad compression hand position (F=14.54, p=.024) in the group
wearing the KF94, Fatigue showed significant differences in both the Dental mask group (F=51.16,
p<.001) and the KF94 mask group (F=63.49, p<.001). Among the physiological changes, heart rate
showed a significant difference between the Dental mask group (F=34.79, p<.001) and the KF94 mask
group (F=35.55, p<.001), and the respiratory rate showed a significant difference between the Dental
mask group (F=25.02, p=.001) and the KF94 mask group(F=23.02, p=.002). Therefore, in order to
improve the quality of efficient chest compression and reduce the fatigue and physiological changes of

rescuers, it will be necessary for rescuers to wear suitable personal protective equipment.

» Key words: Cardiopulmonary resuscitation, Personal protective equipment, Chest compression accuracy,
Fatigue, Physiological change
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I. Introduction

1. The Necessity of Research
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2. Purpose of Research
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II. Research Method

1. Research Design
2 AHAE 07 g ol gstel oja

= 9 A48 Yol o} AHANES AT 2 7k



Effect of Mask Wearing and Type on Cardiopulmonary Resuscitation Accuracy, Fatigue and Physiological Changes 115

oraro] Matn mz & 4l AlZ|shA X}o]S H|il
7] F b AgAA dgolct

24}

2. Participants and Data Collecting
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3. Research Tools

3.1 Chest Compression Accuracy
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Fig. 1. Resusci Anne QCPR, Laerdal, Stavanger, Norway

3.2 Subjective Fatigue
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3.3 Physiological Changes
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4. Data Analysis
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5. Research Ethical Considerations
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III. Results

1. Homogeneity of general characteristics
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2. Differences in Chest Compression Quality
According to Mask Type

0A3 g UE Jle AEee] A oyl

ZtHTable 2]. Dental mask®} KF 94 maskS 717+ AR2-
3% 215 2Ruict B2 757] 7Hae A o
o2 o 7149kt 710]9] xjo]= Q.o]st Auk= Holx| oF
O, JUIHEONE KP4 maskS AFE3H 150] AR
Ak 1£27] Al 109.16£5.065 HWolt7t 737]o=

105.16+4. 7002 993t Afo]E& HYPTHF=24.91,
p<.001). 7158 YAl 2ol A= KF94 masks 285t

280l AEL A4 57184 E ARl Heo)



116  Journal of The Korea Society of Computer and Information

Table 1. Homogeneity of General Characteristics
(N=24)
Total Dental mask KF94 mask
Characteristic Categories (n=24) (n=12) (n=12) X2 P
n(%) or Mean+SD+ n(%)
Age(Year) 19.66% .65
Male 11(45.8) 5(41.7) 6(50.0)
Gender Female 13(54.2) 7(58.3) 6(50.0) 3.08 079
<18.5 9(37.5) 5(20.8) 4(16.7)
Body mass index 18.5~22.9 2(8.3) 0(0) 2(8.3)
(BM{) 23~24.9 2(8.3) 2(8.3) 0(0) 5.20 277
>25 11(45.8) 5(20.8) 6(25.0)
23.75£2.54
Confidence in Confidence 21(87.5) 10(83.3) 11(91.7)
chest compression ) 0.21 .640
accuracy Not confident 3(12.5) 2(16.7) 1(8.3)
Table 2. Comparison Quality of Chest Compression Between the Two Groups
(N=24)
F
Variables | Groups 1st? 2nd°® 3rd°® 4th¢ 5th® 6th' 7th? (p)
Tukey
Compr | DM | 56 162216 | 58.75+1.13 | 57.75+1.05 | 58.50+178 | 55834859 | 6050£9.18 | 58.41+144 | o0
ession (N=12) (.759)
depth K'i% 58.00+1.95 | 58.66+£1.61 | 58.58+1.08 | 58.50+1.67 | 58.16+£2.24 | 58.08+1.92 | 57.75%£2.26 6.84
(mm) (N=12) (.335)
(ND=|\142) 106.33+£5.54 | 104.16£2.85| 102.58+1.92 | 103.91+4.64 | 104.91£4.75 | 103.75+5.42 | 103.83£5.68 (1[13.6785)
24.91
Average (<.001)
rate KE94 a>b>c/
(n/min) (N=12) 109.16+5.06 | 106.50+6.11 | 104.16£3.85 | 103.75+4.22 | 103.66£3.70 | 106.00+£5.34 | 105.16+4.70 a>d/
a>e/
a>f/
a>g
Abnorm (ND=|\142) 50.08+£77.94 | 26.16+59.13 | 33.085+54.07 | 14.33+£41.50 | 34.16£54.13 | 11.66+30.00 | 37.66+46.16 (642;)
Iaca;me KF94 14.54
pnt(n) (N=12) 47.08£89.05 | 35.25+63.18 | 37.33+£63.80 | 42.75£64.59 | 69.25+81.09 | 59.25+£90.45 | 75.75£94.08 (.024)
a>b,d
DM=dental mask: KF94=fine particle 94% blocking mask
F7keteA foldt Atolg WoIrHF=14.54, p<.024) A 147} 57KE4S HUSF=3479, p<.001)}
SE2(F=25.02, p=.001)7t SoJ5HA| Z75H9LL, KF94
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4. Differences in V/S According to Mask Type
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IV. Discussion
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Table 3. Comparison of Fatigue Between the Two Groups
(N=24)
Variables | Groups pre? 1st® 2nd® 3rd¢ 4th® 5th' bth?® 7th" (E)
51.16
DM 2.33+£1.43|3.75£1.95|4.25+1.81|4.58+2.06 | 5.00£1.65|5.50+£1.62|5.75+1.65|5.75+£2.17 (<.001)
(N=12) | 233%1 75%1. 25%1. 58+2. .00+1. 50+1. 75%1. TSE217] s dve
. >f>g>h
Fatigue 63.49
KF94 (£.001)
+ + + + + + + +
(N=12) 3.00+£1.34|3.50£1.62|4.16+£1.334.58+1.50|4.91£1.31|5.33£1.49|5.83%£1.46|6.33£1.55 asb>c>d>e
>f>g>h
DM=dental mask: KF%94=fine particle 94% blocking mask
Table 4. Comparison of Physiological Change Between the Two Groups
(N=24)
Variables | Groups pre? 1st® 2nd® 3rd¢ 4th® 5th' 6th? 7th" (E)
34.79
(<.001)
DM bcdefgh>a/
(N=12) 812511003 | 1200011686 | 121331708 | 1294111529 | 13141£2568 | 1333311991 | 1320812712 | 1269112440 d.e f.ghob/
f,g>c/
HR f>b,c
35.55
KF94 (<.001)
(N=12) 850011109 | N77512621 | 1229143057 | 135752532 | 1340042732 | 1375812348 | 13650+2299 | 132.16+2918 | b,c,d,e,h>a/
f.g>a,b/
df,g>b
25.02
DM (.001)
(N=12) 17.83+£4.21 | 27.91+3.77 | 27.16£3.83 | 27.00+3.86 | 29.16+5.93 | 29.83+6.95 | 30.41+6.45 | 28.33+£6.68 | b,d,e,f,h>a/
cf>a/
RR e,f>b
KE94 23.03
(N=12) 18.661352 | 26.75+5.37 | 26.16£7.30 | 29.00+6.79 | 29.6616.65 | 30.0016.76 | 29.16+7.69 | 31001183 (.002)
b,cdefgh>a
(ND—|\1/|2) 97.58+1.88 | 96.08+355 | 97.08+156 | 97.33+2.38 | 9541+407 | 96.16:+285 | 9641367 | 95.16+450 (65'%
SPO? — '
(EE?;‘) 97.16+251 | 9658+260 | 96.33+196 | 9483285 | 9500383 | 9483315 | 95.004195 | 9591219 (1]'08553
DM=dental mask: KF94=fine particle 94% blocking mask: HR=heart rate; RR=respiration rate; SPO?=saturation of
percutaneous oxygen
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V. Conclusions and Suggestions
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