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Differentiation of tidal volume & mean airway pressure
with different Bag—Valve—Mask compression depth and

compression rate
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=Abstract =

Purpose : The purpose of this study is to get basal user guidelines of safer bag—valve—mask
application on patient with normal pulmonary patho—physiologic condition,

Methods : This study was accomplished by pre—qualified 25 EMS junior grade students, Participants
were instructed randomly compress bag to one—third, half and total and also with differesnt
compression speed, Resultant tidal volumes and mean airway pressures obtained in RespiTrainer were
analysed in relation to the each compression depth and rate,

Results : Demographic difference does not affect tidal volume with any compression depth and rate
change, Increasing compression depth is correlated with tidal volume increasement at any compression
rate and also with mean airway pressure, If the compression depth is same, compression rate change
did not affect significantly the resultant tidal volume or mean airway pressure,

Conclusion : Hand size, Experience, BMI dose not affect tidal volume, Compress the 1600 ml bag half
to total amount is safe way to offer sufficient tidal volume without risky high airway pressure

delivery to patient airway who with normal lung patho—physiologic condition,
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Table 1. Demographic characteristics of

participants

Characteristics Number/Mean
Gender(M/F) 15/10
Age(year) 22.8+2.0
Hand size(cm) 19.89+1.78
BMI* 21,70%+2.14
Experience(hrs)** 8.44+6.9
*BMI : Body mass index
**Experience : total experience hours of

bag—valve mask ventilation
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Table 2. Tidal volume difference with
demographic characteristics

R square F p
Experience®* .313 758 .655
BMI* 279 646 743
Hand size 445 1.336 .298
*BMI : Body mass index

**Experience @ total experience hours of
bag—valve mask ventilation

Table 3. Tidal volume differences in
relation to compression depth with
constant compression rate

(I;a;f; Depth** Tidal volume »
1/3  320,92+111 6(274.9~366.9)

10 1/2  416,4+109.0(371,4~461,4) 001
/1 561,2+159,8(495.2~627.1)
1/3  326.2+185 5(273.3~379.1)

12 1/2 38174135 2(325.9~437.5) 001
1/1  553.8+185 6(477,2~630.4)
1/3  321,9+130,0(268.2~375.6)

15 1/2  395,0+126.6(342,7~447.3) 001

1/1  540.4+187. 3(463 0~617.7)

xRate(compression rate/min), Depth(compressmn
depth on bag)

(95% confidence interval),

Table 4. Mean airway pressure difference
in relation to compression depth with
constant compression rate

Mean airway

(/ ) Depth pressure(cmH,0) p

1/3 6.80+2.8(5.65~7.96)

10 1/2 8.71+2.6(7.62~9.80) .001
1/1 11,71+3,3(10.34~13.09)
1/3 8.06+5.7(5.71~10.41)

12 1/2 8.42+2.8(7.26~9.59) 011
1/1 11.59+4.3(9.81~13.36)
1/3 8.55+5,6(5,88~10,54)

15 1/2 11,56 +3.4(10.22~13.05) .001

1/1 40.89+6.9(25.8~55.96)
(95% confidence interval)
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Table 5. Incidents of high airway
pressure in relation to compression
depth with constant compression rate

U S EH Bat7) =] We} At 4

Table 8. Comparison of mean airway
pressure in relation to compression rate
with constant compression depth

( / ) Depth  High airway pressure D Depth (}%:;E) Mean azz\;all{s;or;ressure p
1/3 0.00 10 11.71(10.3~13.1)
10 1/2 0.00 1130 1 12 11,58(9,81~13.4) 937
/1 0.08+0.28 15 40.89(19.2~100.9)
1/3 0.00 10 8.71(7.6~9.8)
12 1/2 0.00 027 /2" 12 8.42(7.3~9.6) 899
/1 1.40+3.59 15 8.36(7.1~9.6)
1/3 0.00 10 6.80(5.6~8.0)
5 1/2 0.00 031 /377 12 6.94(5.6~8.3) 987
/1 2.08+5.45 15 6.86(5.5~8.2)

High airway pressure() 20 cmH20)

Table 6. Incidents of low tidal volume in
relation to compression depth with constant
compression rate

( / ) Depth Low tidal volume D

1/3 16.72+8.88

10 1/2 10.08+9.24 .000
1/1 3.40+5.15
1/3 17.924+10.52

12 1/2 13,76 +10.35 .000
1/1 5.68+8.10
1/3 22,44 +13,06

15 1/2 17.16+14,37 .000
1/1 6.88+10.31

Low tidal volume(< 350ml)

Table 7. Comparison of tidal volume in
relation to compression rate with constant
compression depth

Depth ( / ) Low tidal volume D

10 561.20(495.2~627.2)

/1 12 553.80(477.2~630.4) 916
15 540.36(463.0~617.2)
s 416,36(371.4~461.4)

/27 1/2 381.73(325.9~437.5) 611
1/1 395.00(369,3~426.1)
13 320.92(274.9~366.9)

/37 1/2 326.20(273.3~379.1) 987
1/1 324.16(296.5~351.8)

_l/l(Total compression), T1/2(Half compression),
~1/3(One—third compression),
(95% confidence interval)

l/l(Total compression),  1/2(Half compression),
“1/3(One—third compression),
(95% confidence interval)

Table 9. Incidents of low tidal volume in
relation to compression rate with constant
compression depth

Rate Mean airway pressure
Depth (/min) (cmH,0)
10 3.40(1.3~5.5)
/1 12 5.68(2.3~9.0) .313
15 6.88(2.6~11.1)
10 10.08(6.3~13.9)
/2" 12 13.76(9.5~18.0) 1102
15 17.16(11.2~23.1)
S0 16.72(13.1~20.4)
/37 12 17.92(13.6~22.3) 158
15 292.44(17.1~27.8)

i}_!l(Total compression),  1/2(Half compression),
1/3(One—third compression),
(95% confidence interval)
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