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[Abstract]

In this paper, we propose a study compared and analyzed the CPR results and muscle fatigue of the

three groups. There is a group that counts loudly when compressing the mannequin's chest (Group A), a

group that breathes autonomously without counting (Group

B), and a group that breathes abdominally

without counting (Group C). Twelve people were assigned to each group, and after performing chest

compressions for 5 minutes, the results of CPR were analyzed using a program connected to the

mannequin, and the muscle fatigue of the performers was analyzed using wireless electromyography. The

most efficient method was found to be group B. If we only look at the speed and depth of compression

within the normal range, Group C would be more efficie

nt, but Group B showed significantly lower

muscle fatigue, and Group A did not reach the normal range in depth of chest compression and muscle

fatigue was the highest. Group B was also found to be the most accurate in hand positioning accuracy,

and was also found to be the most efficient in maintaining

» Key words: CPR, Chest compressions, Muscle activity,

concentration on chest compressions.

Muscle fatigue, Abdominal breathing
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II. Research method

1. Participant

A ool QI djstime] e 15% A7
< o]4sty O]Z2AAES]9] Basic Life Support for
Healthcare Providers, BLS-PE 0]4:3t 2~48h4 sM&
7hedlM A7ttt 2 Ale 2349 690 FPat vl
A2 E0) ulol ot AP SAo] Folsieinl sy
S 952 PASIAT AR A4 Sgnie AR 2
Zo] Qlot x| 39 7io] A&E st oy
BN 194 A4
vl AlE2 A, Hl
A W st

7N

J I o L=
Ae § AERE Adgstelen, & 545 Aldsked A

o
H1

I f
ol
el
8
0

N
ok
[ia)
i

4
o Of M
>,
o
i9a)
2
é .
4=
3
—
N
ol

am
£+
z

opi
e2d)
f
ol
=
2
0

T o 2
&
ol ¢
o

=
-
[19
T,

ko
rln
)
o>
Pa)
l‘l[‘
re
-
é |:|_l;
)
:xol:‘:
i
p
roL
o2 ux
ol
o
il

1o
o mp
>,
H1
ot
> nn
)

o,
lo 32
rd R

)
rlo re

L orlo

o> ok
>
g
=
o
- @
ol
ol

o)
oX
15
=
g
=
iC)
H1
n
‘l>’ H.I-[D'.
1o 20 & 12

Y

N
2

2

< g

me

el

=

|-l'l‘|
e Ho >

[mm]

~

ol b
2
H

o
of %
i)
ol
-
e
—_ —[II

rl oo oY of
a

ilte ruk:;ﬁ i
oL

l‘-lil I

% |}

Rk
fujo

2a)

2 N

Ho 2}

= r2

ik 1o

l‘lO 1

o8

Lo afn

alos

2

H

i

=

ol
ol
Q
o,
EX

[u njo
> O
2
k1

&3

a
4L —
S

[=5)
==

[an}
-
md
»E o
ru

H1
i)
4o
;

(e}

0%

sl ohiza =
ao] Afo], 2HHES 54 F 22

wolgts 54 AR

re, HJ[O
X
rin
2 fo
i
m
i
ofm
:Oxl:!
>
=)
P~ n
oX
-
1

U
2l
1%
SLI
32
w)

o W g
=)
L
>
_._\:'_‘._l:

T

R _
£2 62 SO AT 3

&
ne)
b
2
ob-
o
=
v
o
n 4>
%9,
0
T
r
R
rok
i)
ok
i
o

gl:
|t
ol
k=)
) H1
R
2]
o o
o for i
Kl o e
o i)
¥2 al
\O EI"O
ilte
okl o 8 p~

20204 Hularz 7to]

oL b 19 fF o o my

(@]
N
N
>
]
Z
[
lo
>

>
o o=

lo
bt
fu)
&
=i
e
iC)

=

AT

2. Research Tools

2.1 Muscle Activity & Muscle Fatigue
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[Fig. 1].
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Fig. 1. Attaching patches
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Fig. 2. Average %MVIC Measurement
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Fig. 3. %MVIC Monitoring

2.2 Chest compressions
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Fig. 4. C.P.R Mannequin

olee FRYUE sl BsolrhFig. 5.

Fig. 5. Chest Compression

2.3 Data Analysis

2AlE] Afg= SPSS WIN(Version 24.0) =
AHg3tol BAstolct ¥ <o) AHgE RAYYe wy
g, Yot 2FERL K-SHEE ¥]2574% (Kruskal-
allis?] H)& Ar&s}oict.

III. Results

1. General characteristics of subjects

7} Rk Qube 242 of2fie} ZTi{Table 1. 2ol
e gey 1493} ojspy 22%olglon], shdd e 2
shd 159, 3879 6%, 4314 15%0] i} 1o st 7]

Table 1. General characteristics of subjects

. Group A | Group B | Group C
division (n=12) (n=12) (n=12) Total
Male 5 4 5 14
Sex
Female 7 8 7 22
2 5 5 5 15
Grade 3 3 2 1 6
4 4 5 6 15

Group A = Count out loud method
Group B = Soundless method
Group C = Soundless & Abdominal breathing method
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2. Comparison of Chest Compression Results
7t Kltq-tg 7}%0}31— 733: o}gﬂg} ﬂUf[Table 2]. %‘ﬂ‘

P £5(2]/F) e RADY Az ST s SA]
SEATO] &57) 11542458302 w2 et 3
7ol BAS EAIHo] 514+ 02602 71A UEldton]
FYPAE9] 7Zlol= bemofl £ DJR|= 4.99£0. 369] ¥
Zolqict. &9 YR = AtgegaTo] 99.92+0.28
2 71 AEsHA Ueldct Al 22 71 7SQeko] Adlo
M AR Cz [OSHA] oottt

Table 2. Chest Compression Results

Group A Group B Group C
divisien (n=12) (n=12) (n=12) p
value
M£SD M£SD M£SD
Average
Rate 110671479 | 111671628 | 115424583 | .116
(n/min)
Average
Depth 499+£036 | 5.11+0.26 | 5.14£0.26 | .315
(cm)
Hand | o6 254346 | 99.92+028 | 98924287 | 284
Position(%)

Group A = Count out loud method
Group B = Soundless method
Group C = Soundless & Abdominal breathing method

3. Comparison of Chest Compression Inaccuracy

7t Ak 7paoket uAske L olaflel ZtHTable 3.
of7|o|xe] Aut= Frgelet O“ﬂu o] & A etk
PEFEE(2]/ )N “HE AesadTolA 4.08+7.09
2 7 WA JER D g BAS SR ().75+1.352
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VS Y A IR Sl AvE vt gue

Table 3. Chest Compression Inaccuracy

Group A Group B Group C
division (n=12) (n=12) (n=12) Vafue
M£SD M£SD M£SD
Rate | slow | 2.75£3.16 | 4.08+7.09 | 0.75+£1.35 | .285
(n/min) | fast | 8.75£19.28 | 1375+2406 | 2475£3101 | 217
Depth SR_ 33.42+3.11 | 2283+2850 | 16752555 | 312
(€M) " eep | 0.67+2.30 | 0.08+0.28 | 0.75:2.05 | .757
Right
hand | and | 1.58+350 | 0.08+028 | 0.92+2.87 | 516
position | left
Ce) | sto- 1104057 | 0.00+000 | 0.17+057 | 598
mach

Group A = Count out loud method
Group B = Soundless method
Group C = Soundless & Abdominal breathing method

4. %MVIC During Chest Compressions Between
Groups

7 ek FhaQret Al 2h9- vhE-e2at uiska 2o of
gt T =(%MVIC)= ot2fet Zti{Table 4.]. 9% i
£20] B2 SMVIC A= 245 FATo] 46.52+29.21
2 7Py A UeRt R 2R Ag sEARe fAk
Al Uehgch 55 w2 e2o] B GMVICS B4158%
To] 36.85+14.992 7P &7 Ut Yojx] & 2g2
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2AlSSAToA 59.38+14.852 7 = UERGOH,
AHeS ST 49.62+12.1701H —‘,LEWE}O] 37.6316.66
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Table 4. %MVIC when doing chest compressions

Group A Group B Group C
division (n=12) (n=12) (n=12) Vaf’ue
M£SD M£SD M£SD
RURA | o5 18411.65 | 25.16+18.04 | 465242921 | 025"
oavic | 2548511, 16+18. 52429 .
LLRA 1 o0 54+14.66 | 28.29+22.40 | 36.8541499 | 414
oavic | 285414, 29422, 85+14, .
RLEO | 5 (31666 | 49.62412.17 | 59.38+14.85 | 000°
oMVIC 6316 62+12. 3841485 | .
LLEO 1 46 19+7.84 | 521241313 | 568741320 | 005"
oMVIC 1947, 12413, 87413, .
*p<.05, **p<.01, ***p<.001

Group A = Count out loud method

Group B = Soundless method

Group C = Soundless & Abdominal breathing method
RA = Rectus Abdominis

EO = External Oblique
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5. Muscle Fatigue During Chest Compression
78 AHE o2 e ofZjet Zo] Ut Table 5]. %
5 dfE2ZoME AHEeSAHol 3.5545.35% T2k
7} 7P W UeRdn p3Aitho] 10.36+5.652 71 &
Al UERHTtHp<,05). &5 BiZ2Zolld= AFee S Tol
3.29+4.900 2 UEh} o2 &7} 7HAF Wk JLadRicto]
9.73+6.100.2 7P =7 UeRdth 95 ujupzul 2ol
+ Alg 25Tl 558454002 mz =7t 7H @
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et 315 ergelaolie Ags st HRest
7P Rl e A TOA 12.42+10.3622 7H
A UEiHtE d2eojlhs sAR ez {ostit.
PR D2t AgYos AT, T
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£ 9J7l0] ggtort 2%g six] ol &£ of

il
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Table 5. Muscle Fatigue During Chest Compression

Group A Group B Group C
division (n=12) (n=12) (n=12) P
value
M£SD M£SD M£SD
Rt.RA | 10.36%5.65 3.55+5.35 7.7214.56 011
Lt.RA 9.73£6.10 3.29+£4.90 7.44+3.86 011”
RtEO | 13.01£13.94 | 5.58%+5.40 11.85+£5.45 | 119
RtEO | 12.42+10.36 | 5.67%5.42 12.08+6.41 .067

*p<.05, **p<.01, ***p<.001

Group A = Count out loud method

Group B = Soundless method

Group C = Soundless & Abdominal breathing method
RA = Rectus Abdominis

EQ = External Oblique

IV. Discussion
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