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Comparing the efficiency and convenience of one—rescuer
cardiopulmonary resuscitation chest compression techniques

for infants

Yong—Joon Kim! - Kyoung—Youl Lee'

'Department of Emergency Medical Service, Kongju National University

=Abstract =

Purpose: This study aimed to propose an effective one—rescuer infant cardiopulmonary

resuscitation (CPR) chest compression technique by comparing the differences in efficacy,
convenience, and pain levels between the two thumb—encircling and two finger techniques,
Methods: Subjects were randomized to perform either two—thumb—encircling or two—finger technique
for 8 minutes each on infant CPR manikins, After the chest compression, a survey was administered
to the subjects to measure convenience and pain levels according to compression method.

Results: Total compression depth over 8 minutes was significantly deeper for the two—thum-—
encircling technique (43.5+4.8mm) compared with the two—finger technique (32.6+5 4mm)
(p€0.001), In terms of compression depth measured at 1-minute intervals, compression depth with
the two—finger technique decreased from 38.3+4.23mm to 29.0%+6,79mm, whereas compression
depth with the two—thumb—encircling technique did not show a significant change (from
43.7+4.12mm to 43.4+5mm). The results of the survey indicated that, the majority of subjects
found the two—thumb—encircling technique to be the most comfortable technique for compression
depth (n=29, 64.4%). The majority of subjects (n=31, 68.9%) answered that the two—finger
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technique resulted in the most pain,

Conclusion: Comparison of efficacy of the two—thumb—encircling and two—finger—techniques in

the performance of one-rescuer infant CPR revealed that the two—thumb—encircling technique

was more effective in maintaining chest compression depth,

Keywords: Infant CPR, One—rescuer, Two—thumb—encircling technique, Two—finger technique
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B. Two—thumb—encircling technique (TT)
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A. Two—finger technique (TF)
Fig. 1. Chest compression technique in infant by one rescuer CPR,
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Table 1. Participants characteristics (n=45)
Characteristics Category n (%)
Gender Male 18 40.0
Female 27 60.0
Age (year) 21-22 21 46.8
23—24 16 39.5
25—26 6 13.3
27T = 2 4.4
Height (cm) {160 9 20.0
160-170 21 46.6
170-180 8 17.8
180 < 7 15.6
Infant CPR’ Once 15 33.3
training experience Twice 19 42.3
> Three times 1 24.4
Training Theory education 2 4.4
Demonstration training 7 15.6
Practical training 36 80.0

“CPR: Cardiopulmonary resuscitation

Table 2. Comparison of Infant CPR’ quality between two—thumb—encircling technique with two—finger

technique for eight minutes, (n=45)
Variable (Moam+5D) (Moo £5D) p
Total number of compressions 574.4+62.8 565.8+61.8 247
Compression depth (mm) 43.5+4.7 32.6+5.4 .000
Compression rate (per minute) 106.4+12.1 104.3+12.7 .196
Hands off time (sec) 7.3+1.6 7.3+1.7 739

‘:‘Cardiopulmonary resuscitation
TTwo—thumb—encirchng technique
1=’I‘Wo—finger technique
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Table 3. Difference the number of chest compressions between the two methods by the time zone

(n=45)
Number of compressions
Time zone TT" TF! ot
Mean =+ SD Mean = SD
000"~ 100" 59.5 £ 8.5 56.4 + 8.4 .007
100"~ 200" 73.0 £ 938 729 £ 9.2 717
2/00"~ 300" 73.7 £ 9.8 72.2 £ 9.0 317
300"~ 400" 74,4 + 10.0 72.6 £ 94 .381
400"~ 500" 73.4 + 9.4 72.6 + 9.5 .416
500"~ 600" 73.6 + 9.7 72.8 + 838 753
600"~ 700" 73.5 + 8.7 72.5 + 9.7 378
700"~ 800" 73.3 £ 9.2 73.2 + 94 .965
P’ .000 .000

"Two—thumb—encircling technique
T’I‘Wo—finger technique

P p—value using Wilcoxon sign—rank test for comparison between TT and TF
p22 p—value using Friedman test for comparison by time zone
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Table 4. Difference chest compressions depth between the two methods by the time zone  (n=45)
Compression depth (mm)
Time zone T TF! pt
Mean =+ SD Mean + SD
000"~ 100" 43,7 + 4.1 38.3 + 4.2 .000
100"~ 200" 43,7 + 4.4 35.7 £ 5.1 .000
200"~ 300" 43,7 + 4.8 33.5 + 5.7 .000
300"~ 400" 43.6 + 4.8 32.7 + 54 .000
400"~ 500" 43,5 + 5.1 32.2 + 6.8 .000
500"~ 600" 43.2 £ 5.5 30.8 + 6.2 .000
6'00"~ 700" 43.2 + 5.4 30.0 + 6.1 .000
700"~ 800" 43.4 £ 5.2 29.0 + 6.7 .000
P’ .000 .000

‘:‘Two—thumb—encirchng technique

TTwo—finger technique

p': p—value using Wilcoxon sign—rank test for comparison between TT and TF

P p—value using Friedman test for comparison by time zone

Table 5. The frequency difference of compressions depth between the two methods by the time

zone (n=45)
Compression depth
Time zone Methods {35mm 35mm=~<45mm 45mm=~
n(%) n(%) n(%)
o T 0 (0.0) 36 (80.0) 9 (20.0)
0'00"~1'00 -
TF 12 (26.6) 33 (73.3) 0 (0.0
o TT 1 (2.2 37 (82.2) 7 (15.5)
100" ~2"00
TF 20 (44.4) 25 (55.5) 0 (0.0
v e TT 1 (2.2 39 (86.6) 5 (11.1)
200" ~300
TF 24 (53.3) 21 (46.6) 0 (0.0
e TT 1 (2.2 40 (88.9) 4 (8.8
300" ~4"00
TF 29 (64.4) 16 (35.5) 0 (0.0
o TT 2 (4.4) 36 (80.0) 7 (15.5)
400" ~500
TF 28 (62.2) 16 (35.5) 1 (2.2
T 3 (6.6 37 (82.2 5 (11,1
00— 00 (6.6) (82.2) (1L1)
TF 31 (68.8) 14 (31.1) 0 (0.0
o TT 3 (6.6) 38 (84.4) 4 (8.8)
600" ~700
TF 37 (82.2) 8 (17.7) 0 (0.0
TT 1 @.2 42 (93.3 2 4.4
700" ~800" (2.2) (93.3) (4.4)
TF 37 (82.2) 8 (17.7) 0 (0.0

:::Two—thumb—encircling technique

TTwo—finger technique

The Korean Journal of Emergency Medical Services Vol, 23(2)
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Table 6. Difference chest compressions rate between the two methods by the time zone (n=45)
Compression rate (/min)
Time zone TT TF! pt
Mean = SD Mean = SD
000"~ 100" 108.0 + 10.3 106.0 £ 9.1 225
100"~ 200" 106.2 =+ 11.2 103.8 £ 11.5 157
200"~ 300" 105.5 + 11.8 103.2 £+ 13.0 243
300"~ 400" 105.9 £ 12,0 102.5 + 13.8 .074
400"~ 500" 106.0 £+ 13.0 104.5 + 15.3 229
500"~ 600" 106.0 + 13.4 103.9 = 144 .200
600"~ 700" 106.5 £ 13.9 105.2 £+ 13.9 221
700"~ 800" 107.2 =+ 13.8 105.2 £ 16.3 .352
v’ .000 .001

*Two—thumb—encircling technique

Two—finger technique

P p—value using Wilcoxon sign—rank test for comparison between TT and TF

P p—value using Friedman test for comparison by time zone

Table 7. Difference hands off time between the two methods by the time zone (n=45)

Hands off time (sec)
Time zone T TF! pt
Mean *= SD Mean * SD
000"~ 100" 74 £ 1.7 7.2 £ 16 .366
100"~ 200" 7.2 £ 1.5 71 £ 1.6 .346
2/00"~ 300" 7.2 £ 1.5 7.3 £ 1.6 937
300"~ 400" 7.2 £ 16 7.3 £ 17 .648
400"~ 500" 74 £ 16 73 £ 1.6 .433
500"~ 600" 7.3 £ 1.7 7.3 £ 1.8 531
600"~ 700" 74 £ 1.9 74 £+ 1.9 373
700"~ 800" 7.5 £ 1.9 75 £ 1.8 937
P’ 214 .051

“Two—thumb—encircling technique

TT\/vo—filrlger technique

P p—value using Wilcoxon sign—rank test for comparison between TT and TF
Jia p—value using Friedman test for comparison by time zone
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Table 8. The convenience by the method of chest compression (n=45)

Variable Method Category (n) (%)
A little convenient 0 0.0

T Convenient 13 28.9

Very convenient 29 64.5

Compression depth o dlfferen'ce 0 0.0
Very convenient 3 6.7

TF' Convenient 0 0.0

A little convenient 0 0.0
Total 45 100.0

A little convenient 0 0.0

T Convenient 11 24.4

Very convenient 22 48.9

No difference b} 1.1

Compression position

Very convenient 2 4.4

TF' Convenient 4 8.9

A little convenient 1 2.2

Total 45 100.0

A little convenient 1 2.2

T Convenient 6 13.3

Very convenient 6 13.3

Airway No difference 17 37.8
Very convenient 15) 1.1

TF' Convenient 7 15.6

A little convenient 3 6.7

Total 45 100.0

A little convenient 3 6.7

T Convenient 2 4.4

Very convenient 6 13.3

Ventilation No difference 21 46.7
Very convenient 4 8.9

TF' Convenient 6 13.3

A little convenient 3 6.7

Total 45 100.0

"Two—thumb—encircling technique
TTwoffinger technique

The Korean Journal of Emergency Medical Services Vol, 23(2)
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Table 9. The pain of finger and the back by the method of chest compression (n=45)

Variable Method Category (n) (%)
A little pain 0 0.0

T Painful 6 6.7

Very painful 1 2.2

No difference 1 2.2

Finger pain

Very painful 31 68.9

TF' Painful 7 15.6

A little pain 2 4.4
Total 45 100.0

A little pain 5 1.1

T Painful 9 20.0

Very painful 8 17.8

No difference 9 20.0

Back pain

Very painful 6 13.3

TF' Painful 5 1.1

A little pain 3 6.7
Total 45 100.0

>::Two—thumb—encircling technique
TTwo—finger technique

46.7%(21%) 2 7FY =9t} (Table 8. v 1
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