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Comparative analysis of cardiopulmonary resuscitation

accuracy and fatigue by posture in hospitals”

Ki-Hwa Cho! - Jong-Geun Yun®
Graduate School Honam University
Department of Emergency Medical Service, Honam University

=Abstract =
Purpose: This study aimed to identify effective cardiopulmonary resuscitation methods by comparing the fatigue
of rescuers according to various positions in cardiopulmonary resuscitation situations conducted on beds in hospitals.

Methods: An experimental study of students in the department of emergency medical service in H University,
G Metropolitan City was conducted in four positions for applying chest pressure on mannequins on beds.
Results: As a result of measuring the muscle fatigue of four muscle attachments according to the four
positions conducted on the bed, the average was 3.4%, the P was significant at 0.001, and the fatigue
difference was confirmed to occur depending on the attachment.

An analysis of pressure depth by pose revealed that P1, P2, P3, and P4 have a depth of 58.3, 55.1,
56.4, and 56.3 mm, respectively, with P4 having the deepest depth.

Conclusion: Among the various postures of the rescuer during cardiopulmonary resuscitation performed on
the bed in the hospital, P1 is thought to be the most tiring, although its associated CPR quality is good.

Keywords: Cardiopulmonary resuscitation(CPR), Cardiac arrest, Muscle fatigue, Muscle activity, Chest

compressions on the bed
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4. Standing by the bed
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Fia. 1. Flow diagram of the study.
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PAl : Lumbar Erector Spinae(LES)

PA3 : Pectoralis Major(PM)
PA4 : Triceps Brachii(TB)

PA2 : Thoracic Erector Spinae(TES)

PA2 : Thoracic Erector Spinae(TES)

Fia. 2. Electric conduction patch attachment location.
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P3: A standing position with a foothold next to the bed

Fia. 3. Four postures of chest pressure.

m. Z# 1}

B A7 dAAE 1299 deoln Bz
Age UL BRASG 79 BEe A7
72.9+10.6 kg, 174.1+£7.0 cmAch =& oA
e A 2AE DEHYL ol on, 5
2 St B 8L1£6.6 cm gTKTable 1).

47HA) Th et o) mE At A9
- 2RF AAATE 530 89

(p=.033), #uts (p=.361)= I 2kol7h

P2: The position of one knee on the bed

P4: Standing by the bed

e tKTable 2).

Rl wWE %9 ¥EEE PAL
Lumbar Erector Spinae(0.5%, p=.001), & &
A5 PA3: Pectoralis Major(38.3%, p=.001)
o2 9% A7t UErtiKTable 3).

7l Ao mE dE2s 2 2
=& Pl Adigel g2t & F5& B 3}
E AAA 2.8%, 104%= JErtou, A
2l fro3t Aol At (Table 4).

ZAle w2 P, P2, P3, P42] 71544 7o)
9] Zozre Z+7 58.3 mm, 55.1 mm, 56.4

oft
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Table 1. General characteristics of the subjects (N=12)
Characteristics Value

Age (yr) 24.11+1.33

Weight (kg) 72.90+10.61

Height (cm) 174.11+7.03

Waist measurement(cm) 81.14+6.61

Completed the CPR curriculum(N/%) 12(100)

Table 2. The difference of physiological variables before and after chest compressions for participants

P1 P2 P3 P4 D
& 23.5 17.0 17.5 16.5
SBP" (mmHg) [15.0:325]  [110;3L0]1  [95:235]  [12.5:215] 033
HR " (beats/min) 50.70 £ 21.90 43.31 + 16.84 4823 + 17.21 47.31 + 14.93 361
*SBP: Difference of systolic blood
THR:Heart rate

Table 3. Fatigue and muscle activity according to the attachment site

Variables PAT" PA2t PA3? PA4¢ Total P
Faticabili 8.5 3.2 0.5 3.9 34

atigabriity [2.6:19.2] [0.0;8.5] [0.0;4.7] [0.0;8.7] [0.0;10.01 < .001
38.3 88.2 155.2 391.9 117.8

Muscle activity  ror 424691 [65.0:1159] [115.1;2054] [226.6:3904] [52.1;212.6] < .001

"PA1 : Lumbar erector spinae(LES), "PA2 : Thoracic erector spinae(TES)
TPA3 : Pectoralis major(PM), *PA4 : Triceps brachii(TB)

Table 4. Fatigue and muscle activity according to posture

p1* P2t p3t P4$ Total D
o 98 36 31 39 34
Fatigability [0.0;104]  [0.0;120]  [00:56]  [0.0;1L1]  [0.0;100] 922
104 114 199.7 135.2 1178

Muscle activity 50 1:9038]  [58.9:2044] [45.0;222.9] [49.6:2284] [52.1;212.6] 00

"P1 : Standing on the bed and kneeling on both knees, "P2 : The position of one knee on the bed
*P3 @ A standing position with a foothold next to the bed, *P4 : Standing by the bed

mm, 56.3 mm= UERTh 47k2] 7hsetar 2k 9@ xbel: gl tKTable 5).
Aol mHE FR ol (p=215), ¢t ¥
°o]¢h(p=.360), £= (p=.085)2 BATH &
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Table 5. Comparision of quality of chest compression in four postures

T8 Pl P2 P3 P4 P
. 58.3 55.1 56.4 56.3
CD'(mm) [55.2;61.5] [53.1;59.9] [53.5:59.6] [535:59.9] 21
R 9.7 34 2.8 3
AR (mm) [1.9;3.8] [2.434.0] [2.2:3.6] [2.2:3.5] -360

CRT (compressions/min)  111.51 + 6.73 115.02 +

6.21 11473 £ 7.5

111.71 £ 9.64  .085

*CD: Compression depth, TAR: Accuracy of relaxation TCR: Corpression rate
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