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Abstract

Purpose : To compare the immediate effects of air stacking maneuver using resuscitator bags and balloons.

Methods : Twenty healthy young adults participated in this study. Forced vital capacity (FVC) and peak cough flow (PCF) tests
were performed at pre-intervention, and then, the maximum insufflation capacity (MIC), forced expiratory volume in 1 s (FEV)),
FEV//FVC, peak expiratory flow (PEF), and peak cough flow (PCF) were measured using the air stacking maneuver via resuscitator
bags and balloons. Interventions were randomly performed, and a 40-min break was provided between interventions. The evaluation
process in this study was conducted in accordance with the guidelines of the American Thoracic Society (ATS) 2019. To compare
the three outcomes measured at pre-and post-interventions, repeated measures analysis of variance was performed.

Results : A significant difference was found in the MIC, FEV,, PEF, and PCF after the air stacking maneuver using resuscitator
bags and balloons, whereas no significant difference was observed between resuscitator bags and balloons.

Conclusion : No significant difference was found in the immediate effect of the air stacking maneuver using resuscitator bags
and balloons in this study. Air stacking maneuver using balloons can increase the success rate of the techniques by providing visual
feedback on the amount of air insufflation when performed with balloon blowing exercise. Balloons are cheaper and easier to buy
compared to manual resuscitator bags; therefore, education on the air stacking maneuver using balloons will have a positive effect

on pulmonary rehabilitation.

Key Words : air stacking, balloon, maximum insufflation capacity, resuscitator bag

FRAAZ} : 0|59, kan717@hanmail.net

=R 20209 129 39 | £AY ¢ 20209 129 18 | ARSAY 1 20201 12 31Y

B AT SME O

8%t 37| =Ho| f 7|50 nlxle 2l st Hlw 23



A7 Agt 9 HpEAa e ARhd HAgE v
A Y= FHEL F5E B2 559 25 oo
H&2 QI3 35 7]sol AlgS oA =v x4
o] 5 El
o] ZhAE AI5HA Hct(Morrow 5, 2018; Toussaint 5,
2009; Toussaint 5, 2016). 4% 7|13 82 357] {4
Kol .3_7].

=2 O

Q9 Bolslg} g 554 BHe HAE
AZIA =il 2EAE9] Aol A A Fe ot
(Rafiq 5, 2018; Toussaint 5, 2016). ©] &3t T & 7| A
WES el SaME Jo 713 sael i
160~180 L/min |4+ E|ojof 7| =2 HE Hu|2<

stl 7= AAL §AT 4 Atk B2

k= A Ao datE =
2 7HA9 slahg gt BAA 71 8] o

5} st AU A H Fol
=
o

flo

ol
=)
lo K
o] HU ﬂ,
o B
ol <
=
2§
ﬂllo H.IIO
olN
Ry
> 3
Ny
fir e
of o
o
= -
i
X

e e
o

2 tH(Torres-Castro 5, 2014). 7}

N
N
jatal
rr o

sk
Y
.o
o
hu

Ir
i
o>

(e}

2
flo
olN
N
>,
N

T o 4
oo it o fo
x Ko fu lo &

oo
X

N

>,

N

Ir

oL
i3

o

30,

inl

>
ol

Elc;ir

iR

4 o
i o
o>
oft
lo

&

b

(=)

SN

|
e
2

r

o
i
2
o
S
o

o
Jo
oft

oN o

A H 4= 9lth(Jeong & Yoo, 2015).
7HAIZ17] Qg o R = 2 T A

|(resuscitator bag)E ©]-&3F 7] +& 7| H §-2I

Lo
R
filo

> Nt ooz ot ok 2 ont £ e )y &
Nooy o Xy

>
N
o
N
i)
il
2
ok
et

=
2ele] 2AYe F7H
(Spinou, 2020; Toussaint 5, 2009; Torres-Castro -5, 2014).
wetA 37l £8 71 FE F H2E(total lung
capacity)] #4E 5AHOE Ueds= AR #H A
Adshe Batel slutel

= ohE sl va e v g B A
slch= A o] QJti(Torres-Castro 5, 2016). A7}
= Wdem 37 4 7o S44% anE 24
Sarmento $-(2017)9] AFoA = 7] 74 7|HE A

<> - (inspiratory capacity)ol| 4] 2F 204 % =

9] gaol WAshALTL ol9} g /o) 713

F9 $190) gol $7hE Bt 417

(neuromuscular disease)2 7172 Ao} Aol A =

7% olgat 3] A3} &-1F sFHe 57}

H] 2L}t Torres-Castro 5-(2016)2] Aol A &=
Ao B¢ 43 J0 712 S0 $9

] 571 F4 7 A §-%1F &

u ST FoT 57 Balst

)8 AFolA & AHpEAd gl

ARSAL W) S5t 7 Ao 713

S

off ot st
= g

o o1

X

B

oy N

H
L n
&

=

=
ol

_E
B H
u)

ol

s

)

CE

g
[\
(=]
—_
o0

¢

N
N
E
o

ofi

AT
2
=

ot
ox, 2 4r
-~

o

e
iy
B
H_‘
d
o,
H,
)
oft
HE
(@)

& 271 dAL #d 71A

do % O Ho off ¥ gor ot 1 X > rld do X o o o o
[.g
Ny E ox it
il

il

o

R 47

g oo I
~ ™
i
o

1o o
4> 52 ol 1o

O o
ot =2

4
b
o
(i1

ﬁ OH :‘0
N
I
i)
N
N rlo

ol
-

il

e
rO
ol
i)
(i we o N

o

e ot
X

N
N
=)

rE
ox,
o
=2
X,
H
N
N
DU
o
N
rr >

o
N

4

N

>,
e
> r_;a J
rir

H.I Olﬂ

(
=

peoflo oy

o= of oN P»
ot
of 2 ot goh -

Hoorr o
oL

2

o

ol

=)

N

or

N,
i

24 Journal of The Korean Society of Integrative Medicine \ Vol.9 No.1



st
ol

Aol s distae] )

E

AHA

= of

1}

Ho RN 2 . of B o Mo No
W B S B Pwr R
%mmx_._amo_.xot il E_l_w,_7ﬂﬂ_ww
B om T M o ~ oW XA
W e T N Yoy o AR E g 9T
TR I SN !
PR e BT T o ORI
,E! 2 Ho <
ﬂﬁ BT o o o o kN o
) Jio 1r1_ ﬂ,_lr‘_]r = o
H%ﬁo%ﬂﬁom ﬂ%%o_]_deuo
T o> © __oﬁ X X B =
@Mo_eaﬂ Q T o o
Tl e T w e X
—_— o mc X ‘_ _._O EE + W M. & " ~ O#E :.c ﬂAIO ﬂAn
Mmﬂxﬂa_xdlr sll- f§ 2 o ﬂu71_dw_.o e
X_|£O —~° o X = 4 o = ‘l_n._O)AyA:.L
T OO X oo o 2l & &2 < T
oy w e X 21 & 2 —E P rTE
f = <t ~ — —_ ~
mgﬂu},%x} A ToITwE T
o 8RS N R
ooy ooy o X T T R
! o ~
o X RO E OE ) oy 4 ®
e oo R T TudE Y
BE W E T L BE U w
Mo % R o BE B E o N
T T 5o F ST
S o) = ol m T W
N T B B v o o e
—_— s — o =
< T 0 o T &
Z L
oo o wK Wy w®e
o) ®r X VR
"R 2z XX
e 9 5 xp X
N O — T
o 9] g = ~
0 0 o ~
1 g ER
Bl o~ AW .m % 50 o
%%ﬂ ° m___rﬂﬂ_]%
! o @ - e - T
-~ —~ [v79)
A%ﬂ o L w)m@m o 5y %o
,m_ﬂA.._ . a n O/M( ~ )A,._
T oge ¥ - sl @ls 2 2 5 oI W
L g S22 2 8 @ T o
T TR B o lo|< & & ¢ Y
B o o T B3 ORI
OlOTﬂL_L = m H T e
CR N - G M)
Eor T o KRR g X0
- = 2 o W
uf]i o o) ~ mE
= B 3 3 X BT
NEAT.W (=3 . m R _L_l m:‘_
dmi_._._a + 1 g iy = 203
XX E > g B X
5EER IoB A &
e | = — " Z o

of ofx|

[

=)

o | 7|

X~
A

Air stacking maneuver using resuscitator bags

Fig 1.




chetserelstz|X| Mo Miz

AR Al et

A HFE1 O AHR =4 ,1_/%47](Manual resuscitator
bag, VADI Medical Technology Co., Taiwan)E ©]-835}¢]
A 4 S 238 B7] FAS AAT AL A

2) S4(Balloon)z 0|88t 7| +H

A A w5 AT Solvkl ot A4S 27
FELA 25 T3 2-33] &% ¥ Ad S ¥
Al H& oIt e AAEAH. I HHE dS F
3 SAloll EAME $71E 2-33] F7F Fdsto] A=
371 FA AolA AZHAE Tl AN F &
Fe S ol % 22 yHer Y ¥ 547
€ ol&ste Hdl 713 #F H7HE AlsHAtHFig 2)

Fig 2. Air stacking maneuver using balloons

397 9 =4 A

2 A= HEFA(Pony FX, COSMED Inc.,
Haly)o} o) % 2747)
Clement Clarke, UK)E ©]-g3}o] =814 #|&HFVQ), 1
27F B4 YLEKFEV)), 122(FEVI/FVC), | ¥4
SEHPER) 9 o 717 $HECHE WolelAc A
U SUE 371 A T Sl 20 - U
27] g0 Fuzt Slue] RS s AX
ol o SIS FAG o190 B A A 5
HZFAE o]83ste] 45t thKatz 5, 2016).
SR BtEA e AAlolA ZubE o] &5k

(Mini-wright peak flow meter,

55 gop 717k Aol U7k A WISk vhg2]
28 53 o 233 WA B/ b Aehat A &
2 Solubilx WED FobA 633 £FS WA AT
e A Ao 713 GFE AR vk
oot R 1S Ore F AT) 9 5H71E ol g3
of 238 &5 F Aoja FaA 71Wsk Sgstan
BE A ghe AW Qe 2ot 38 v oty
Aol 1 HRGEE ol 4IAAT F7t F ke S
A o 1089 74 AT ATAAE & 97 B

Society, ATS) 7}ol=zkel
(Graham -5, 2019)(Fig 3, 4).

26 Journal of The Korean Society of Integrative Medicine \ Vol.9 No.1



Ju
A
Ho
o
omn
15
Oloh
A
ro
oN
pal
Ix
oY
0x
I

Fig 3. Spirometer
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Table 2, Comparison of the resuscitator bag and balloon (n=20)
Baseline Resuscitator bag Balloon F P

FVC/MIC 5.30+1.36 5.71£1.40 5.77£1.55 11.524 0017
FEV1 4.12+1.03 4.51£1.05 4.58+1.12 15.906 .001°
FVCi1% 77.70+7.32 78.80+5.78 79.45+6.95 2.556 102
PEF 8.51£2.71 9.66+3.03 9.63+£2.89 8.184 015"
PCF 500.50+141.14 533.00+138.49 527.00+£132.43 5.813 014"

*p<.05, FVC; forced vital capacity, MIC; maximum insufflation capacity, FEV,; forced expiratory volume in 1 second, FVC1%;

FEV1/FVC, PEF; peak expiratory flow, PCF; peak cough flow
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