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Assistant device development and effects for promotion of

bag—valve—mask ventilation

Chan—Yang Kwon-In—Soo Lee’

Department of Paramedic Science, Korea National University of Transportation

=Abstract =

Purpose: The purpose of this study was to develop an assistant device for the promotion of
bag—valve—mask ventilation based on a non—equivalent control group pre—test and post—test design.
Methods: The experimental tool was a mask assistance device developed by the researchers. Data were
analyzed using SPSS 21.0 with the cardiopulmonary resuscitation (CPR) evaluation program from August 18
to 30, 2016. The research tools included general, hand—related, and ventilation—related characteristics.
Results: Before and after using the mask assistance device, the tidal volume increased by 64 mL
(p<.001) from 461.76 mL to 525.86 mL. The tidal volume for control was 477.86 mL, and there was a
statistical difference (p<.05). The ventilation frequency in device users was 10 times per minute for a
total of 20 ventilations with before 10.65 after 10 times, and that of the control group was before
10.36 times after 10 times; there was no difference in both groups(p>.05). The accuracy of the
assistance device was 81.72+30.86%, which was a very high value. However, the accuracy of
ventilation in the control group with no assistance device was 18.97%32.44%, which was a very low
accuracy rate.

Conclusion: This study's results suggested utilizing the newly—developed mask assistance device in CPR,
and showed increases in tidal volume and accuracy of ventilation using the bag—valve—mask ventilation
equipment. The general and hand—related characteristics did not have any effect, so the use of the
device proved to increase the efficacy in all users.
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Fig. 1. Mask assistance sealer.
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<Table 1>.
Table 1. General characteristics and homogeneity of subjects (N=58)
Research group Control group
Category t or p
n (%) or n (%) or
Mean £ SD Mean £ SD
5 Male 20 (69.0) 22 (75.9)
Sex 0.35 .b57
Female 9 (31.0) 7 (24.1)
AgeZ) 23.28 £ 1.56 23.76 £ 1.62 -1.16  .252
at Yes. 9 (31.0) 8 (27.6)
Venft}lahonl) 0.08 773
confidence No. 20 (69.0) 21 (72.4)
Because the size of the hand 8 (40.0) 3 (14.3)
1s small.
Reasons for
lack.of _ The power of the hand is 6 (30.0) 10 (47.6) 354 171
confidence )m weak.
ventilation
I do pot ha}ve enough 6 (30.0) 8 (38.1)
practice skills.
Hand size”(cm) 17.57 £ 1.76 17.57 £ 1.33 0.01 .993
Grip strength” (kg) 46.07 + 1445  51.39 £ 11.62 —154 .128
Tidal volume® (mL) 461.76 £ 26.20 466.52 + 23.56 —0.73  .470
Ventilation Rate of ventilation” (rate) 10.65 £ 0.98 10.36 £ 0.90 1.18 .243
Accuracy of ventilation® (%) 12.62 + 23.76 8.62 + 20.83 0.68  .498
“Research group : BVM + Mask assistance sealer group
Control group - BVM group
}) Suggest frequency and percentage, verification is performed.

2 Suggest mean and standard deviation, t verification is performed.
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(N=58)

Pre—training ventilation

Post—training ventilation

Group

Mean = SD

Mean = SD

Research group

Control group

461.76 £ 26.20

466.52 = 23.56

525.86 £ 28.84

477.86 £ 21.33

Table 3. Two—way ANOVA for tidal volume (N=58)
SV Sum of squares df Mean squares F D
When to measure 41270.21 1 41270.21 418.33™ <.001
When to measure,group 20180.17 1 20180.17 204.56™ <.001
Error(When to measure) 5524.62 56 98.65
Group 13556.17 1 13556.17 11.63™ .001
Error 65264.83 56 1165.44

T p<.05, 7 p<.01, ™ p<.001
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Table 4. Mean and standard deviations of ventilation per minute

(N=58)

Pre—training ventilation

Post—training ventilation

Group
Mean £ SD Mean £ SD
Research group 10.65 + 0.98 10.00 + .00
Control group 10.36 = 0.90 10.00 £+ .00
Table 5. Two—way ANOVA for rate of ventilation per minute (N=58)
SV Sum of squares df Mean squares F D
When to measure 30.01 1 30.01 16.81" <.001
When to measuresgroup 2.49 1 2.49 1.39 .243
Error(When to measure) 100.00 56 1.79
Group 2.49 1 2.49 1.39 .243
Error 100.00 56 1.79

T p<.05, 7 p<.01, ™" p<.001
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(N=58)

Pre—training ventilation

Post—training ventilation

Group

Mean + SD Mean £ SD
Research group 12.62 £ 23.76 81.72 £ 30.86
Control group 8.62 + 20.83 18.97 £ 32.44
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Table 7. Two—way ANOVA for accuracy of ventilation (N=58)

SV Sum of squares df Mean squares F D

When to measure 45762.21 1 45762.21 118.44™ <.001

When to measuresgroup 25031.17 1 25031.17 64.79™ <.001

Error(When to measure) 21636.62 56 386.37

Group 32311.17 1 32311.17 28.98™ <.001

Error 62441.79 56 1115.03

™ p<.001
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