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The Efficacy of Pulmonary Rehabilitation Using Air
Stacking Exercise in Cervical Cord Injured Patients
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<Abstract>

Purpose : This study investigated the effects of air stacking exercise on respiratory ability of patients with
cervical cord injury.

Methods : The subjects of this study were 30 patients with cervical cord injury were randomly placed in an
experimental group(n=15) and a control group(n=15), respectively. Basic therapeutic exercise(ROM exercise,
stretching exercise, strengthening exercise) were conducted twice a day for 30 minutes each time in all subjects
and air stacking exercise was additionally conducted on the experimently group only. Air stacking exercise was
conducted for 4 weeks, twice a day, 5 times a week and repeated 10 to 15 times each time. Lung capacity,
MIC and, peak cough flow were measured and evaluated.

Results : The results showed that FEV1, FVC, MIC, UPCF and APCF were significantly increased(p<.05), but
FEVI/FVC didn't show the significant differences in an experimental group. In a control group, the findings
showed that FEV1, FVC were increased significantly(p<.05) while FEV1/FVC, MIC, UPCF, and APCF didn't
show the significant differences.There were significant differences in FEV1, FVC, MIC, and APCF between a
experimental group and a control group in the results of Pulmonary Function Test after conducting the
pulmonary rehabilitation. However, no significant differences were found in FEV1/FVC, and UPCF between a
experimental and a control group(p>.05).

Conclusion : air stacking exercise has positive effects on the improvements of cough functions and that of

pulmonary functions such as lung volume, lung elasticity in patients with cervical cord injury.

AR} 843 7Y B-mail: hbgak@daegu.ac.kr
ALY 120109 10€ 042/ FAESFY 20109 112 079 7 AASAY 120109 119 15Y

- 597 —



e o eks]A] AlsE A4

Key Words : Air stacking exercise, Cervical cord injured, Pulmonary rehabilitation

I.M B
o) ARl A%H A 49t Hiel o8
o wargel weh AT AF, GVl OIF Wiy
% HFEIRAES B 7] AEEO] BoEA

|

o
R

Agoleta JAR=IE Hadk RS FF
SATHAZIEA, 2005). ZG=2de] LA Wes
H, $de] BAEC] oIl HIE| 487 wom,
B AEA S Aol =& A171¢]
IS 16~30417F 61.1%, 31~45417}F 19.4%E
AEAF 5, 2003), A} NI oluE)
UE 7P AGARE R B
THO’ sullivan®} Schmitz, 2001).
ko] F8 A1 FRl 57
ARl 7ol ARl AT, A

],

L 34 ek o fT

X

ol
-/
9.
~~

o
=
(
oY

ST
oo

I
b
£
ol

o

e T2 e

fo N
3
i
_ﬂ
o
ol
olN
o
o

150 o

B i
e rfromgt

i
H
lo
i)
ftlo
oot
) O}Z
>,
N
e
o
o
ol

i
-
5

g B SRSl et FA9Y 57
7] 2] wHE Hel, o7 Qla) 7] ol
(ventilatory disorder)E X.QITHMansel®} Norman,
1998). et A 59 &5 38id F49 Ul
2, B 5 SEY #E 25
312 E31A] ® K Cotton 5, 2005).
&S v AR 5] A% AHY 22 5%
714 FHEEY] AdEe] HoMAAl HthLinn T,
2000). S&71A B Fag 40 V1= U
WHIES] FAAE AAR Qlste] yERH, o=
TEe] wRE Iste] 3 Wik EHSto] wtop
1 71%= Wl #HlES AAT & Ads o FF
Sk ZH 713 - (peak cough flow)= AASHA] 53)
7] wH-o]tkBach 5, 1993).

7172 AAY] Fa3k Bor|de] shE 7|k

Wz S99 olgdoly Aed 7|=EHlES A
- [e)
e}

MooX 1@ Kl ox o oX o
E5
i

o
)

Al 2 Ay 7)1
< Z9 BuES wEAA HE 59 dHTS

ek = QltiBach®} Saporito, 1996). 713& &5

How 5] flax=
el A (glottis) |27} MaP=|ojof she, T
o] AFHer FHate] T 9 B4 U ¢

=<
%
%3] S7MAACE $FclBache} Saporito, 1996). &
;gL

FEE 3719 FA A

Aol 7ML 9IE 7] A] HAE 2319

5] 29 55 Ad) F

. 1998). AA7MA] 713 S A 7]7] 95t

= 71" A 58
7] & Bz}
s

= 57 BxE d|Fo]oF dtiBach, 1993; Kang¥}
Bach 2000; Kirby9} Narnerias, 1966). &7] HZXE
et oz Z|AE 713 HZ7](In-exsufflator,
J. H. Emerson Co, USA)7} &340} U] WA
o] X v e sExn & ks B W

=
718 FYshs 7] Bx 8]l 871

WHol 9lth(Kang¥} Bach 2000). 713 A &

(2007)& 217 54

S Adsle] HfeEe B Hu 7)o
7}E]1aL, Brito 5(2009)2 HAlE & o4y
A A F7) FAEE S At Ho 7R

tol
K
K
=
b
2
!
rir
L,
N

v

T4 AA7E o] &3 o
L[:

i)
ot
rig
X
=2
RO
of
N
4 ox
0y
L
O, o o ol of

B
l-«lj
onl
3
b
o
ot
N
i
SR
o

-{Ol' ‘h
b
o
b
ﬂ>~l_,
[>
[>
offf B
22

i
%

b f
oz

~

il

4



B

HEe A 24k 3kx) 304S tiaoz skgn) ol Fig 1. Air stacking exercise

Aol ddIgel Wit R WS Sl SAR@WERE, AFeE, YA H)E 8
A A AR o] GAE FAhE ToME ol 3084 23], F 53], 477 AXsla A9 T
ek A T dlErS dd SAYE S "l oA vk 37 FA %S SR AgsEsich
A7) S olgste] AR wiAsgler jF Fr)vE 2% W WA ks kel vie
el 157 Aj7ge] knE™ Rk el #AE wiA T AHE FHS AR =447 ](ambu bag, Hudson

kil
. R 2 5571 A Respiratory Care Inc, USA)ell wlx=3E A3}
o] 9} 9oz EAld 48 AR Fla, szt 72

57)8k AT E5AA7E 2-33] FA AA BV

3
vl o S0 R Ik ANt = AT, 71 g HoE ¥ 23% S UEN 55 UL
W & F ERE FHEAL U AeE o A YJoz HH3] F7IE 4H3 wE WA 57
oA Aljsledeh. A¥are P 139, oz} 21 s AABIITHEES 5 2007). 57 FHLE
olglon, HE HAHE 3540+8.804Fct = F 2 S Al Al 10~159H S1Rol| 23], 5= 53], 4
717 Bt 5.20£22470 80k HiETe g 7+ A8k tHFig 1).

127, o4z 3Holem, Hi A% 39.40+7.804

Atk & F VIS Hat 5.13+1.8470 0T} A 3 AHET
o giRare] gukd] BEAoAE frojgk xjo)
= $I%cKTable 1). 1) B} Ao F98e
H&ega} Hu)] 59852 HE=A(Micro Spirometer,
2 o7 up Micro Medical Ltd UK)Z Z43}it) #HEgS
54 5N 1237F =384 7] (forced expiratory
=T e AT giRd 2T 718 & volume at one second, FEV1), =24 &K forced

Table 1. The general characteristics of subjects (Mean+SE)

Cont. Exp.

(n=15) (1=15) X P

Sex(M/F) 12/3 13/2 24 .50
Age(years) 39.40+7.80 35.40+8.80 -1.312 .20

Time since onset(months) 5.13+1.84 5.20+£2.24 .089 93

Exp. : Experimental group, Cont.: Control group
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Table 2. The effect of air stacking exercise on experimental variables

Parameter Group Mean+SE t p
37+
Exp.(n=15) Fre 1373 -4.283 00%
Post 1.47+.36
R Cont.(n=15 Pre 160+.23 2272 03*
ont.(n=15) Post 1.62+£23 - :
43+,
Exp.(n=15) e b3 -4.461 00%
— Post 1.59+.39
Cont.(n=15 e 166+.23 2.182 04+
ont.(n=15) Post 1.69+.23 - :
Pre 95.74+3.68
Exp.(n=15 1.793 0
FEVI/FVC xp-(0=15) Post 93.28+6.71 7 o
(%) Pre 96.63+2.83
Cont.(n=15) Post 96134325 731 47
51+
Exp.(n=15) Fre 15130 -6.671 00%
MIC(L) Post 2.02+.41
Cont.(n=15) Pre 1.67£21 1.675 1
ot Post 1.70+.23 - :
Pre 172.07+44 .25
= _ %
UPCF Exp.(n=15) Post 174.13£44 36 3072 00
(L/min) _ Pre 190.47+20.45
Cont.(n=15) Post 190.80+21.34 ~323 75
Pre 176.53+44.56
Exp.(n=15 -12.812 00%
APCF xp-(0=15) Post 203.67:42.36
(L/min) - Pre 191.27+21.11
Cont.(n=15) Post 191.47+21.70 -211 83
* = p<.05

FEVI : Forced expiratory volume at one second

FVC: Forced vital capacity, MIC : Maximal insufflation capacity
UPCF : Unassisted peak cough flow, APCF : Assisted peak cough flow
Exp. : Experimental group, Cont.: Control group

2, APCFE 176.53+44.56L/minoll 4] 203.67+42.36L/min ~ FEVIE 1.60+0.23Lo14 1.62£023LE, FVCE 1.66
2 {93t AolE BSa1(p<.05), FEVI/FVCE 95.74 £0.23LOA] 1.69+0.23LZ 23t 2o]E HIFoL}
1£3.68%°1 4] 93.28+6.71%% A& AF H-2)3F 2}o] (p<.05), FEVI/FVCE 96.63£2.83%°l14 96.13+3.25
7F it uEare A= AT 5F 715 AAlA %=, MICE 1.67+0.21L°1A4] 1.70+0.23LE, UPCF&=

Table 3. Effect of Air stacking exercise on all measurements between groups

Parameter Exp.(n=15) Cont.(n=15) t p

FEVI(L) .10£.09 .02+.03 3.272 .00*

FVC(L) 15+.13 .03+.05 3.331 .00*
FEVI/FVC (%) -2.45+5.29 -.50+2.63 -1.281 21

MIC(L) 51+£29 .02+.05 6.212 .00*
UPCF (L/min) 2.06+2.60 .33+4.01 1.403 17
APCF (L/min) 27.13+£8.20 20+3.64 11.625 .00*

* = p<.05

Exp. : Experimental group, Cont.: Control group
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