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ABSTRACT

This study aims to investigate the improvement in basic CPR quality on the basis of the hip joint angle of the rescuer
among students in the Department of Emergency Medical Technology who completed a basic CPR curriculum. In this study,
we carried out a comparative analysis using SimPad SkillReporter and Resusci Anne® QCPR® to measure the quality of
CPR (depth of chest compressions, full relaxation, compression speed, and more) on the basis of the rescuer’s hip joint
angle in accordance with the 2015 AHA Guidelines and conducted chest compressions and CPR 5 times in a 30:2 ratio.
It was found that maintenance of the rescuer’s hip joint angle at 90 degrees while compressing and relaxing the chest made
a statistically significant difference in both the experimental and control groups. Moreover, this indicated that the closer the
hip joint angle was to 90 degrees, the better was the quality of basic CPR. However, there was no significant difference
in the hip joint angle, degree of CPR, depth of chest compressions, chest compression speed, chest compression and
relaxation percentages (%), accuracy of chest compressions, hands-off time during CPR, and percentage of chest
compression time (p > 0.05). Maintaining the hip joint angle at 90 degrees for basic CPR was not significantly different
from not maintaining this angle. Nonetheless, good results have been obtained at moderate depth and 100% recoil.
Therefore, good outcome and high-quality CPR are expected.

Keywords : Cardiopulmonary resuscitation (CPR), Hip joint angle, Out-of-hospital resuscitation, BLS support, Medical
education
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Figure 1. Difference of CPR position.
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Figure 2. Standard posture and measuring location.

Table 1. General Characteristics of the Subjects

Measuring location (Hip joint angle)

Control Group Experimental Group
Characteristics (n = 15) (n = 15) p
% n %
Sex Male 46.7 5 333 047
Female 8 533 10 66.7
Age 2047 + 2.03 20.60 + 2.75 0.88
Height 167.93 + 9.82 167.00 + 8.55 0.78
Weigh 65.13 + 8.60 62.67 + 9.67 0.47
Degree of Basic Curriculum 9 60.0 9 60.0 100
Education BLS-Provider 6 40.0 6 40.0 '
Hip Joint Angle 79.93 + 5.92 81.47 + 5.07 0.45
Ventilation (ml) 564.13 + 236.94 486.20 + 132.12 0.28
Depth (mm) 56.93 + 3.86 55.07 + 5.80 031
Chest Compression Rate (min) 111.40 + 8.61 11047 + 8.43 0.77
Chest Recoil (%) 70.20 + 32.84 88.00 + 22.90 0.10
Hands off Time (s) 10.53 + 1.92 9.67 £ 1.45 0.17
Chest Compressions Accuracy (%) 91.13 + 11.98 84.13 £ 26.90 0.37
Pressure Application Time Ratio (%) 57.133 £ 532 59.20 + 5.24 0.29
Total Score 89.73 + 15.93 85.73 + 21.31 0.57
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Table 2. Comparison of Chest Compression Accuracy According to the Compression Posture of a Right Angle Method

N = 30
. .. Right Angle (90°)
Variables Traditional Method (n = 15) Method (n = 15) M (+SD) t p
Hip Joint Angle 79.93 + 4.01 88.07 + 2.60 -8.133 (1.23) -6.59 0.00"
Ventilation (ml) 516.67 + 129.27 519.60 + 113.05 -2.93 (44.34) -0.07 0.95
Depth (mm) 5740 + 5.11 57.27 £ 10.03 0.13 (2.91) 0.05 0.96
Chest Compression Rate (min) 112.07 £ 7.35 112.33 + 6.81 -0.27 (2.59) -0.10 0.92
Chest Recoil (%) 67.33 £ 30.77 85.73 £ 15.98 -18.40 -2.06 0.05°
Hands off Time (s) 9.73 £ 1.33 9.60 £ 1.72 .013 (0.56) 0.24 0.81
Chest Compressions Accuracy (%) 85.93 + 25.39 78.67 + 32.92 0.50 (7.27) 0.68 0.50
Pressure Application Time Ratio (%) 58.13 + 3.81 5833 + 3.74 -0.20 (1.38) -0.15 0.89
Total Score 88.93 + 19.91 92.53 + 7.34 -3.60 (5.48) -0.657 | 0.52
“p < 0.05
Table 3. Comparison of Compression Posture Chest Compression According to Execution Condition CPR
N =30
. Traditional Right Angle (90°
Variables Range Method (n = 15) Mithod é =( 15)) M@&SD) |7 P
. . 75~84° 86.7 13.3 -
Hip Joint Angle -0.73 (0.13) | -5.57 | 0.00
> 85° (Normal) 13.3 86.7
< 399 6.7 133
Ventilation (ml) 400~699 (Normal) 86.7 80.0 0.07 (0.15) | 0.44 0.67
> 700 6.7 6.7
< 49 mm 20.0 26.7
Depth (mm) 50~59 mm (Normal) 26.7 40.0 0.27 (0.29) | 0.90 0.37
> 60 mm 533 333
<99 6.7 0.0
Chest Compression Rate (min) 100~119 (Normal) 80.0 86.7 -0.07 (0.15) | -0.45 0.66
> 120 13.3 13.3
< 89%% 66.7 533
Chest Recoil (%) 99~90% 26.7 333 -0.20 (0.25) | -0.80 0.43
100% 6.7 133
. <10 s 66.7 66.7
Hands off Time (s) 0.00 (0.18) | 0.00 1.00
>11s 333 333
< 89%% 26.7 40.0
Chest Compressions Accuracy (%) 99~90% 20.0 46.7 0.53 (0.29) 1.83 0.08
100% 533 133
< 54% 13.3 13.3
Pressure Application Time Ratio (%) 55~59% 533 46.7 -0.07 (0.25) | -0.27 0.79
> 60% 333 40.0
“p < 0.001
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Table 4. Correlations Between a Right Angel, Compression Depth and CPR Quality

. Right Angel Compression Depth CPR Quality
Variables
r ) r () r @)
Right Angel 1
Compression Depth -0.40 (0.14) 1
CPR Quality (Total Score) -0.37 (0.17) 0.57 (0.03%) 1

p < 0.05
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