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Comparison of tidal volume of two different bag squeezing

techniques in endotracheal intubation settings
Min-Ju Kang - Yang-Ju Tak

Department of Paramedic Science, Korea National University of Transportation

=Abstract =

Purpose: There is no recommended bag—squeezing technique for emergency medical providers to
maintain correct tidal volume during mechanical ventilation, This study compared the tidal volume of
two different bag—squeezing techniques during mechanical ventilation,

Methods: The subjects were 38 paramedic students who were trained in airway management techniques,
Two different bag—squeezing techniques were used with a bag valve mask on an intubated manikin: a
conventional technique and a finger—marked, in which the bag is squeezed until the thumb and the
middle finger come into contact, Hand size and grip strength were measured and analyzed statistically,
Results: The mean tidal volumes for the finger—marked were significantly higher than those for the
conventional technique (542.6+35.92 mL versus 338 0411115 ml, p<{001). There was a correlation
between the two techniques (Pearson x2:1,160, p<{.001), The subject s characteristics, including sex,
hand size, and grip strength, showed no correlation with tidal volume,

Conclusion: A finger—marked bag—squeezing technique provides adequate and correct tidal volumes

during mechanical ventilation,
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Table 1. Demographic characteristics of participants (N=38)
Variables Category(range) n % Mean +SD
s Male 26 68.4
o Female 12 316
Age 23.81+1.24
Hand size(cm) 16.05+1.14
Small(13.65-15.75) 17 44 7
Medium(16,00) 4 10.6
Large(16,20-18,25) 17 44 7
Grip strength(kg) 43.34+10.35
Low(24.66—45.60) 19 50.0
Medium(45. 66) 1 2.6
High(45.70—67.66) 18 47.4
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Table 2, Difference in tidal volume according to bag—squeezing techniques
Techniques Min, (mL) Max, (mL) Med, (mL) Mean (mlL) SD
CBT 175,35 530,25 350,48 338.00 111,15
FBT! 438.27 612,38 546,22 542,66 35.92

CBT: Conventional bag—squeezing technique
TFBT: Finger—marked bag—squeezing technique

Table 3. Comparison of appropriateness of tidal volume according to bag—squeezing techniques

(N=38)
FBT!
Appropriate Inappropriate Total P
CpT" appropriate 2 (5.3) 1(2.6) 3 (7.9
Inappropriate 31 (81.6) 4 (10.5) 35 (92.1) {,001
Total 33 (86.8) 5 (13.2) 38 (100)

CBT: Conventional bag—squeezing technique
TFBT: Finger—marked bag—squeezing technique
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Fig. 2. Comparison of dot plot according to bag squeezing techniques.
“CBT: Conventional bag—squeezing technique
7‘FBTZ Finger—marked bag—squeezing technique

Table 4. Comparison of tidal volume according to bag squeezing techniques and number of

squeezing
CBT" FBT!
Number Mean+SD D t
Mean+SD Mean+SD
1st 342.91+104.62 542.82+37.83
2nd 353.80+122.43 550.71+33.51
3rd 351,083+124,42 541,34+70.52
4th 345,34+121,34 530.00+94,04
5th 334,95+115.34 540.82+71.71
—204.65+107.71 {001 —11,713
6th 336,73+121,92 544,73+31,73
7th 329.20+121,62 545.50+32.63
8th 330,82+117.11 548.42+30.22
9th 326.74+115.82 543,13+29.42
10th 333.90+118.44 534.53+69.84

"OBT: Conventional bag—squeezing technique
TFBT: Finger—marked bag—squeezing technique
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Table 5. The effect of tidal volume

CBT
Variables 2
B t P R* (%)
Age —42.60 -0.599 .553 6.2
Hand size(cm) 27.83 1.278 210
Grip strength(kg) —1.68 —0.547 .588
FBT!
Variables 2
B t 14 R* (%)
Age -10,03 -0.477 .636 21.4
Hand size(cm) 5.37 0.834 410
Grip strength(kg) 1.54 1.695 .099
“CBT: Conventional bag—squeezing technique
TFBT: Finger—marked bag—squeezing technique
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