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A comparative analysis of the efficacy of tiny child
cardiopulmonary resuscitation (CPR) by chest compression
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= Abstract =

Purpose: This study aimed to compare the effectiveness of one-hand compression method (one-hand)

and two-thumb compression methods (two-thumb) using a 3-year-old pediatric mannequin.

Methods: Participants in the experiment were randomly assigned to 21 people with one hand and 21
people with two thumbs, who had completed a basic life support training course. The mannequin used
a few junior QCPR manikis (Laerdal, Norway), based on an age of 3. The study followed the
guidelines for two-rescuer pediatric CPR, performing chest compressions and ventilations in a 15:2 ratio
for 5 cycles, 10 minutes. The chest compression number, depth, speed rate, and recoil rate were
measured after 1, 3, and 5 cycles, respectively. Data were analyzed using SPSS 23.0.

Results: Comparing the efficiency of chest compressions performed during 1, 3, and 5 cycles, the
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depth of chest compressions was 40.84+3.10 mm for the two thumbs and 51.48+4.79 mm for the
one-hand, which was significantly different (;X.001). According to pediatric CPR guidelines, the
frequency corresponding to the compression depth range of 40.00-50.00 mm was statistically higher at
57.1% (12 people) of two thumb than at 23.8% (5 people) of one hand (p<.001).

Conclusion: While the current guidelines recommend one- or two-thumb encircling hand compressions

for larger children, the use of one- or two-handed wrapped thumb compressions should be considered

for smaller children, depending on the rescuer's judgment, when distinguishing between a child and an

infant is difficult.

Keywords: infant CPR, pediatric CPR, one-hand compression, two-thumb compression
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Table 1. General characteristics

103

Compression method

Two thumb One hand vz P
Gender Male 8(44.4) 10(55.6) .389 533
Female 13(54.2) 11(45.8)
Age (year) 24.62+6.74 25.67+4.2 .604 .549
Height (cm) 167.24+£8.32 168.48+7.69 501 .619
Weight (kg) 67.81+£18.45 67.10+12.90 -.145 .885
BMI 23.91+4.53 23.45+2.76 -.393 .969
Knowledge score 3.60+1.27 3.93+1.15 .890 379
Pediatric CPR practice 12(47.8) 11(52.2) .096 757

BMI: Body mass index, CPR: Cardiopulmonary resuscitation

Table 2. Comparison of chest compression efficiency according to chest compression method

Compression method

Two thumb One hand P
Number of chest compressions 148.89+17.05 147.89+13.93 -.360 719
Chest recoil (%) 97.67+7.29 97.81+£4.54 132 .895
Chest compression depth (mm) 40.84+3.10 51.48+4.79 14.788 .000
Chest compression rate (per minute) 102.49+9.60 103.67+8.55 7195 470
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Table 3. Comparison of chest compression methods efficiency according to cycle

Compression 1 Cydle 3 Cycle 5 Cycle
method  Mean+SD  t p MentSD t p MemSD t p
Number of  Two thumb  144.86+19.00 149.14+16.93 152,67+ 15.65
chest 127 89— =361 120 ——— -150 .88l
compression  One hand  144.19+14.69 147.48+13.60 152.00+12.99
. Twothumb 98814319 99.99+1.98 94.90+11.77
et et 150 85— -84 AOB————— 496 622
rate (%o One hand  98.67+2.61 98.43+4.24 96.33+5.96
Chest Two thumb  41.62+3.12 40.67+3.98 40.94+2.88
compression 7763 000 ———— 8496 000 ——————— 9.074 .00
depth (mm)  One hand  51.29+4.78 51.52+4.85 51.62+4.98
Chest Two thumb  100.71+9.44 102.48+8.90 104.29+10.55
compression 536 5% ——————— 395 695 ————— 336 .739
rate (per
minute) One hand  102.14+7.74 103524827 103.52+8.27
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o 7 FAA o] AFEATH(x2=.389, p=.533;

[

x?*=.604, p=.,b49; x*=-393, p=.969;

Table 4. Comparison of chest compression depth ranges by chest compression methods

Compression method

Chest compression depth x D
Two thumb One hand
< 40.00mm 9(42.9) 0(0.0)
40.00 ~50.00mm 12(57.1) 5(23.8) 27.882 0.000
> 50.00mm 0(0.0) 16(76.2)
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