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[Abstract]

CPR is very important to paramedics, but the chest compression performed while on the move main
stretcher is less accurate. The purpose of this study is to find out the difference between performing
chest compression on the side of the main stretcher using C-step and on the patient's over the belly in
order to increase the effect of CPR on the main object while on the move. As a result of the study,
the appropriate depth (t=4.132, p=.000) and speed (t=7.177, p=.000) were shown in the group to which
the C-step was applied, and the accuracy was higher (t=6.774, p=.000). In addition, it was found that
there were few location defects (t=-5.197, p=.000) and too shallow errors (t=-2.948, p=.008) in the
group to which the C-step was applied. In conclusion, mounting a C-step on the main stretcher seems
to help improve the quality of chest compression, and it is thought that this will increase the efficiency

of chest compression.

» Key words: Chest compression, C-step, Over the belly, CPR, Main stretcher

(2 <]

SR AEAEE v Fash) o5
Aol o] @il wde ol &
Cstep® ol§3te] FEA] SulolA THsgute Fadsks 23 Bae] B3 90 H3k] 7

=

=
hihs ek &%ﬂ tiate] zkelE delH it ST AFE Cstep o 2083 HF- 9]
T 20 R olF F FEANA 23 A&E TS FAsith A4 Csteps
Ag3k ol A HAZE Zo|(t=4.132, p=000)2} EE(t=7.177, p=000)2 YEFN} o A w7} o
F& B0 UERTH=6.774, p=000). B Csteps 483 el A X EH(1=-5.197, p=008)7}
U e 0f7F A2 AoR UEhth AR8HO® Csteps TG FEANA S 7F5Ehe
A aAse] A8 Fola ¥ A B2 AEES Foled Bis & 0w dddnt

» FAHO: 7HEUEY, Costep, =5 9 7HEYHE, dHMYs, U

* First Author: Gyu-Sik Shim, Corresponding Author: Song-Yi Han
*Gyu-Sik Shim (sks?619@kornu.ac.kr), Dept. of paramedicine, Korea Nazarene University
*xSong-Yi Han (syhansy@bu.ac.kr), Dept. of paramedicine, Baekseok University

* Received: 2024. 03. 11, Revised: 2024. 04. 15, Accepted: 2024. 05. 07.

Copyright © 2024 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



124  Journal of The Korea Society of Computer and Information

I. Introduction
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II. Research Method

1. Research Design
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2. Participants
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3. Data Collecting
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4. Research Tools

4.1 main stretcher
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Fig. 1. Over the Belly

Fig. 2. C-Step

4.2 Subsidiary step for CPR(C-step)

C-step ZE579] 59i0] AHAHE = 5 cm, 0] 80
cm®] AR|Y Loz tigAte] 710 wet X|HojAf 30
cm(7] 170 cm ©]A}), 35 em(7] 160-170 cm TO]gH), 40
cm(7] 160 cm 0]RH9] 3HAZ =o0] 5 AT 4 =%

A} E9ic

4.3 Chest Compression Accuracy
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III. Results

1. Homogeneity of general characteristics
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Table 1. Homogeneity of General Characteristics

(n=40)
C-step 0B 2
Nl % | N]| % | © &
Male 10 | 50.0| 10 |50.0
Gender e male | 10 | 500 | 10 | 500 ‘000 | 1000
Under
1700m 11 | 550 11 |55.0
Height 2;0”79 8 |400| 7 | 350 400 | 819
Over
180cm 1 5.0 2 10.0
Under
60 kg 8 400 | 10 | 50.0
Weight | 60~69kg | 6 |300| 5 |250] .404 | 817
Over
70kg 6 30.0 5 25.0
Under
BMI 25 161800 16 | 80.0 .000 | 1.000
Over 25 4 20.0 4 20.0

2. Difference in chest compression
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Table 2. Difference in Chest Compression

(n=40)
M+SD t o

; C-st 58.20%£1.96

Compression step 4132 | 000
Depth(mm) 0B 53.45%+4.75
C-st 105.70%£4.46

Number of step 7.026 | .000™
Compression(n) | 0B 94.90+5.23
i C-st 106.00+4.05

Compression Sep 7.177 | 000"
Speed(n/min) OB 95.15+5.41
C-ste 214.95+£8.76

Total Num.ber of p 7393 | 000"
Compression(n) | 0B 192.25+10.57

*#xxp<0.001

3. Difference in chest compression accuracy
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Table 3. Difference in Chest Compression Accuracy

(n=40)
M£SD t p
C-step 213.90+£9.35
Accuracy(n) 7.681 | .000
0B 94.15%+69.09
C-st 99.35£0.99
Accgracy step 6774 | 000"
(%) 0B 47.35%£34.32

**%p<0.001

4. Difference to chest compression error
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7t} gojst xjol7} Qloirk(t=-2.948, p=.008).

Table 4. Difference to Chest Compression Error

(n=40)
M+SD t o

Wrong Hand | c-step 0.00+0.00
Position -5.197 | .000™"
(Count) 0B 62.65+53.92

C-st 0.00+0.00
Too Shallow step -2.948 008
(Count) 0B 38.25+58.04

**p<0.05, ***p<0.001

5. Difference in chest pressure based on
difference in height, weight, and BMI
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Table 5. Difference in chest pressure based on difference in height, weight, and BMI

(n=40)
Compression depth(mm) Numbe.r & compression speed(n/min) Leel ”“"?ber @
compressions(n) compressions(n)
c-step 0B c-step 0B c-step 0B c-step 0B
Height(m) F 0.157 0.112 0.888 0.801 0.381 0.818 0.148 1.097
p 0.856 0.894 0.43 0.465 0.689 0.458 0.864 0.356
Weight(kg) F 0.305 1.459 3.002 5.531 2.206 6.741 2.319 7.127
p 0.741 0.26 0.076 0.014 0.141 0.007 0.129 0.006
BMI t -1.533 -1.088 -0.392 0.062 0.134 0.161 0.299 0.414
p 0.143 0.291 0.7 0.951 0.895 0.874 0.769 0.684

*x<0.05
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V. Conclusions and Suggestions

2 ot 7)Ee] AHESEL 91% =5 olo] gefe} 28
Sh= 7Hsdetat C-stepg ©
slo] Atz g BAsly o] & &

HAarls WHe Aostuat 4348

1A} o] = 7})\0}1}% 517] 140}04 C-step2 &

g3t WAL Sirte] BR QoA FHEuS KIRYshe

ol ulsfo] 3et 159 Zlolet A5 A o

g S 92 4 olk I2oe AgA| St
= olsat ajol A5 S0l %3 91 A0S 43
she 180} C-step@ 2g5to] 15Ut skt Wo| &
Ao BELS £ 4 9k ol I ol

o1ge] Aake thgat ol At

3 1og v M A7} uéaom.
S, DhI73S ol 83t ABelold A Auoloz A

A RS oo o A71 At masi

ACKNOWLEDGEMENT

This work was supported by Korea Nazarene
University Research Grant in 2024.

REFERENCES

[1] National Fire Agency, "2023 National Fire Agency Statistical
Yearbook," https://www.nfa.go.kr/nfa/releaseinformation/statistica
linformation/main/?boardld=bbs_0000000000000019&mode=vie
wé&entld=55.

[2] KACPR, "2020 Korean Guidelines
Resuscitation and Emergency Cardiovascular Care", https:/www.
kacpr.org/download/2020%EB%85%84%20%ED%95%9C%EA
%B5%ADY%EC%8B%AC%ED%8F%90%EC%86%8C%EC%8
3%9D%EC%88%A0%20%EA%B0%80%EC%9D%B4%EB%9
3%9C%EB%9D%BC%EC%9D%B8.pdf.

[3] L. Wik, J. Kramer-Johansen, H. Myklebust, H. Serebe, L.

B. Fellows, and P. A. Steen, "Quality of
Cardiopulmonary Resuscitation during Out-of-hospital Cardiac
Arrest," Journal of the American Medical Association, Vol. 293,
No. 3, pp. 299-304, 2005.

[4] G. K. Han, S. Y. Ryu, H. J. Kim, S. L. Lee, S. J. Cho, and S.
C .Oh, "Comparison of CPR Outcomes between Autopulse TM
and Manual Compression in Adult Out-of-hospital Cardiac Arrest,"
Journal of the Korean Society of Emergency Medicine, Vol. 20,
pp. 256-63, 2009.

[5] S. G. Roh, "Analysis of Cardiopulmonary Resuscitation during
Main Stretcher Transport - A Manikin Study -," The Korean
Journal of Emergency Medical Services, Vol. 24, No. 2, pp. 39-50,

for Cardiopulmonary

Svensson,



A Chest Compression CPR Study Performed on a Main Stretcher :

Comparative study between C-step and Over the Belly 129

2020.
[6] Z. Lei, H. Qing, and Z. Yaxiong, "The Efficacy of Straddling
External Chest Compression on a Moving Stretcher,"

Resuscitation, Vol. 81, No. 11, pp. 1562-1565, 2010.

[71 A. R. Chi, Y. S, Cho, H. J. Lee, J. H. Lee, G. C. Cho, W. Y.
kim and M. C. Kim, "The Influence of Vertical Location of Cardiac
Arrest
Resuscitation Device on out of Hospital Cardiac Arrest in a

and Application of Mechanical Cardiopulmonary
Community: A Retrospective Observational Study," Journal of the
Korean Society of Emergency Medicine, Vol. 24, No. 6, pp.
530-529, Dec. 2016.

[8] Y. S. Cho, S. C. Choi, C. A. Lee, Y. S. Jung, G. W. Kim,
"Comparison of Manual Versus Mechanical Chest Compression
During Simulative out of Hospital Cardiac Arrest," Journal of the
Korean Society of Emergency Medicine, Vol. 23, No. 4, pp.
486-492, Nov. 2012.

[9] S. B. Im, G. Y. Kim, & H. M. Yang, "A Study on the Effective
Manual Chest Compression Method using a Main Stretcher
Transformed into a Chair in Elevator," Journal of the Korean
society for Wellness, Vol. 7, No. 4, pp. 335-340, 2022. DOLI:
10.21097/ksw.2022.11.17.4.335

[10] H. E. Wang, M. D. Weaver, B. N. Abo, R.. Kaliappan, & R.
J. Fairbanks, "Ambulance Stretcher Adverse Events," Quality &
Safety in Health Care, Vol. 18, No. 3, pp. 213-216, Jun, 2009.

[11] G. S. Shim, "The Effect of Applying Subsidiary Atep Developed
for CPR on the Main Stretcher during Movement," Journal of
the Korea Academia-Industrial cooperation Society, Vol. 13, No.
12, pp. 5950-5957, 2012.

[12] A. C. Koller, D. Salcido, & J. Menegazzi, “Perishock Pause
Intervals and Rearrest after Out-of-hospital Cardiac Arrest,” The
Journal of Emergency Medicine, Vol. 50, No. 2, pp. 263-269,
2016.

[13] M. L. Richard, A. Crawford, C. Crookston, S. Short, & G. R.
Clegg. “The Combined Use of Mechanical CPR and a carry sheet
to maintain quality resuscitation in out-of-hospital cardiac arrest
patients during extrication and transport,” Resuscitation, Vol. 93,
pp. 102-106, 2015.

[14] J. A. Kim, D. Vogel, G. Guimond, D. Hostler, H. E. Wang, &
J. J. Menegazzi, "A Randomized, Controlled Comparison of
Cardiopulmonary Resuscitation Performed on the Floor and on
a Moving Ambulance Stretcher," Prehospital Emergency Care,
Vol. 10, No. 1, pp. 68-70, 2006.

[15] H. J. Lee, "The Effect of a Mechanical Chest Compressions for
Out-of-hospital Advanced Cardiac Life Support," Journal of
Convergence for Information Technology, Vol. 9. No. 11, pp.
227-233, 2019.

[16] M. Shinchi, M. Kobayashi, K. Soma, & A. Maeda, "Comparison
of Chest Compression Quality in Walking Versus Straddling
Cardiopulmonary Resuscitation during Stretcher Transportation:

A Prospective Randomised Crossover Study Using Manikins,"
PLoS One, Vol. 14. No. 5, pp. 1-12, 2019. https://doi.org/10.1371/
journal.pone.0216739

[17] Tezel, Onur, Sedat Bilge, and Gokhan Ozkan, "Cardiopulmonary
Resuscitation is More Effective for In-hospital Cardiac Arrest
When Performed on a Stretcher: A Manikin Study," Saudi
Medical Journal, Vol. 42, No. 1, pp. 75-81, 2021.

Authors

Gyu-Sik  Shim

degrees

received the B.S., M.S.
in Emergency Medical Technology
from Kongju National University, Korea, in
2007, 2010 respectively. And Ph.D. degrees

in Health Science from Wonkwang

University, Korea, in 2014. Dr. Shim joined the faculty of
the Department of Emergency Medical Technology at Korea

Nazarene University, Cheon-an, Korea, in 2013. He is
currently a Professor in the Department of Emergency
Medical Technology, Korea Nazarene University. He is

interested in Emergency Medical Technology.

Song-Yi Han received the B.S., M.S. degrees
in Emergency Medical Technology from
Kongju National University, Korea, in 2005,

2010 respectively. And Ph.D. degrees in

“ Health Science from Konyang University,

in 2018. Dr. faculty of the
Bacekseok

Korea, Han joined the

Department of Emergency Medical Service at
University, Cheon-an, Korea, in 2015. She is currently a
Professor in the Department of Emergency Medical Service,
Bacekseok University. She is interested in Emergency Medical

Technology.



