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The Effects of Pulmonary Function in the Stroke
Patients after Thoracic Expension Exercise
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<Abstract>

Purpose : The Purpose of this study was on determine whether thoracic expension exercise might increase the
pulmonary function of the patients with stroke.

Methods : Fourty paients with stroke were randomly assigned to experimental(n=20) and control group(n=20).
During four weeks, each group participated thirty minutes for five times per week. Subjects were assessed
using pre-value and post-value measurement pulmonary function(Forced vital capacity, Forced expiratory volume
at one second, FEV1/FVC, Peak expiratory flow, Tidal volume, vital capacity, Inspiratory capacity, Expiratory
reserve volume, Inspiratory reserve volume).

Results : These finding suggest that experimental group was significant increase in FVC, FEV1, PEF, TV, IC,
IRV, ERV(p<.05). In comparison of two group, experimental group was high pulmonary function than control
group.

Conclusion : This study showed experimental group can be used to improve pulmonary function than control
group. Thus it indicates that the thoracic expension exercise will be more improved through the continued

respiratory exercise program.
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olg)d ATES EQE Ho HEZF Al

Az o2 Foe| $AYl} FA% AFS Fof
S7)5g PPATE WEEe] Assn glek 44
#2000 THFEA AT AW B 97
o A4gess dAsgle W WEdel gy §
o] $29) 37, TFIR 48 2 A7 37}
Aok sa, W=w BFTE o8 EES

3S AAEES W T Hr)se] SR
The 975 BTk, 2008; 717%% Aa
%d_ 2010), =FF o]FF 520092 de 2=

s A% FS o837 THEs A T2
W&ﬂr H7%5e ol Ewe FATL 8}9510111
222003 =84 SEess T HE

2o HEPEA ] B3 AFolA] Train airS *]—%d
6770 SFEEC] =8 ST =84 57
9] FVCell fold wslrt ddcka sk
olgA o 7};‘] S Heso] HEST 3 A=
E #8 ARgEI AT & ol&g &
1 5] AT A3 H|
F3 Ao Aotk mEpx B AFelxe A
H H 2Ee FAZ 99 E WA =4
7h2ale] WA 7ed RS sk,
o 54 Y ¢ HAFHESS Aty Bu
= 5, 2010) =335 (Thoracic Expension
Exercise, TEE)S HE% EAjollAl Alg & 54
o] AL FEshy] A% 54 visks F=
1 BRI} HEF B 55715l ol
3 FEFS PAEA LotEaat sk

2,

ol

0

x

E

fol 1

II. oI &Y
1. eiTchat

B AT 20119 12€ 49%E 2012 1€ 10
A7HA] HTFFHA A THLNA HFEH D53t
Z<%Y(Computed tomography, CT)o|u =713 E

— 158 —



(Magnetic resonance imaging, MRD)*l| 93l &%
oz AW oY ol B Wl Ixw W
oldol B8F Ao Weo] G A, AWH F
o Wl 52 24 ol kel gl A,

=
7150 Fge A3l SRR AS

32

2] FoE
2}, AFATT AXSR= lﬂ%% ol W= <= 9
= = ol dE FHEHAMMSE-K)H 7t

2473 o)Akl A= ke g B A FHAE o3

SkaL %Oﬁ]ék&‘lt}ﬂ %94?‘& 40S tdo =z ST
AT ddAs AP 209, UET 20 o2 T
2] wixSFATh

1) =

A
+5, 2
Al A viE T Z}Aﬂi Foe
of TS 7IXA @om, FAHoln WHEARl F
He A F e AlF 259 ZEWIZ(RECK-
Technik GmbH & Co, Betzenweiler, Germany)E- ©|
f3ko] on] ARk 20%E HGA &S FEZ 30
2 ANt Kamps 2} Schule, 2005).

& Fe
Ao
EL“
i
W
(e}
S
i
O
o
o
-
o

2) AdT

AETe] A2 3 33 453 Ao, 7]
B FFAE 308y AL 0o E F
1S SKSS

AABR=E ol 71EHR1
glste] SFE-E AFE FA @] fsiAlolth
FHALLES AABREl oA A EAE AR
o] £0F QT HAFA] R 539 7, 8,
oA FF 9)SHe SEa ALFA A F
A ereta geith ol XA Ak
SZo] o WE Fo = qtEe Uikt 1F
A A BARE u‘le‘ﬁdz}oﬂﬂl “&g ZAA Sl
frAlsA 82kl s FE 3
Foge EFAES @%?&WZJZ% 5
2010)(Fig. 2). JAFAT 9945 & A=Y
oA H S 43 AR F FALS /R F A

- _{01‘

FAYRLEo] HEF B Arl%o) HAE f

2Fe WS 29 A 238 A% £FET
of SsiEs AuA WAAR A Aok B
2 Tt=g.

H71%s Al FHEFE Cardio Touch 3008
(Bionet Co. Ltd, A&, 3H=NHE o] &3t g2 AA|
oA AAEATHFig. 2). B LS Slstd &
AL ol UEE FEI AHH AHES B
= Ty A4S AAEith Adwd txae] &
A dE A3 HE g e 158 rheags
£ olg3ten, Z8A Z&E F77F BVt v
7 BES ZE Ha St A=@K (Vital
capacity, VC)Z} H’JAl 13 S&F%Tidal volume,

TV), ¥7]8(Inspiratory capacity: IC), &7] <]

Fig 2. pulmonary test device



e ess) A A7d As

&-Z(Inspiratory reserve volume, IRV), &7]djn]-&3%
(Expiratory reserve volume, ERV)& Z73la |
=84 7] FX(maximal-effort expiratory spirogram)
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Table 1. General characteristrics of subjects (N=40)

Aok duky ERL A oidAl 40
Z AT 209, E2T 20802 Fck APEES
@2t 1270]aL oz} 8otk Hit AR 62.35+
4724101931, A1) 165.20£5.79cm, EFA] 61.45+
3.66kgC|tt. PHH| H9je 2% vy} 84,
A% AHupErzh 1290y, HES W UKk
o 7.85+2.4670 LIk UI=2FE gAF 10ela
Az} 10l ATE Wt AH-2 63.50:4.67401% 1,
2170l 167.70+£9.56cm, Al 64.40+5.37kg0] AT
v B9l QEZE Hupr} 107, 9% et
1098019y, HEFT W 77 He 5.23£3.5170
o)A t(Table 1).

2 Mgl ®. 30| ATt oixETe| LY o
7l5 Bl

Agrdt gl 43 A .o =84 AV
o] Hag HY, AP FVC, PEFAAE fofdt
2to)7h VbR 2Hp<.05), FEVI, FVC/FEVICIAE
o8k 2o} YIATHp>.05). HETS RE T3k
A 98 2ol7t UERIA] 9k thp>.05). A @7}
zazre] A% A. 3 FJugl zpo] AZoA=
FVC, FEVI, PEFellA fof@k Aoz} vpehgA|nt
(p<05), FVC/FEVIIAE froldk o7t vehdA]

EG(n=20) CG(n=20) p
Sex(M/F) 12/8 10/10
Age(years) 62.35+4.72 63.50+4.67 .56
Height(cm) 165.20£5.79 167.70£9.56 36
Weight(kg) 61.45+3.66 64.40+5.37 .87
Paratic side(R/L) 8/12 10/10
Onset duration(mon) 7.85+2.46 5.23£3.51 .63

*p<.05, M*SE, EG: Experimental Group, CG: Control Group
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Table 2. Respiratory function measurement in experimental group and control according to position changes

Pre-test Post-test D-value t p %
FVC EG 1.44+0.55 2.11£0.32 0.67+0.23 -4.22 02%
@ CG 1.52+0.32 1.83+0.59 0.31+0.26 2.12 22 e
FEV1 EG 1.76+0.32 2.12+0.54 0.36+0.22 3.01 .09 123 op
(D) CG 1.67+0.42 1.87+0.22 0.20+0.19 2.11 12
FEVI/FVvC EG 92.11+4.21 94.97+7.32 2.86+3.11 332 22 1 3
(%) CG 93.73+5.56 93.82+2.87 0.09+2.69 -0.02 31
PEF EG 3.56+0.42 4.87+0.28 1.3120.14 2.55 04 o 00+
(9) CG 3.19+0.74 3.44+0.36 0.25+0.38 3.11 .08

*p<.05, M£SE, EG: Experimental Group, CG: Control Group, D-value: Difference-value
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87 |2REY A4 dEe 399 32
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4
lo

AT 2] A A - o HE7Fe| v
£ 1B, AdFES TV, IC, VG, IRV, ERV ZE
oAl e F3 2ol7t YERGTHp<.05). tix
T2 TVAATE F9& Zfol7} et anp<.05), IC,
VC, IRV, ERVOIAE §2)at xjo|7} Yeplx &

Uthp>.05). APTH izt 49 A5 F
@2 =] ZAFAlA= 1C, VC, IRV, ERVOIA £-2
gk Zpol7b UERFEAITHp<.05), IColAl= ol 2t
o17F JERFA] 23kth(p>.05)(Table 3).
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Table 3. Respiratory function measurement in experimental group and control according to position changes

Pre-test Post-test D-value t p tl);aluep

vV EG 0.42+0.27 0.59+0.11 0.17+0.16 133 .00%

@L) CG 0.57+0.23 0.64+0.23 0.07+0.01 1.11 01% R
ite EG 2.70+1.17 3.80+1.80 1.10+0.63 0.42 01%

L CG 3.40+1.20 3.87+1.50 0.47+1.30 232 .09 123 or
Ve EG 4.12+1.21 5.04+1.21 0.92+0.01 -1.23 01%

L) CG 4.03+1.39 4.26+1.41 0.23+0.02 321 33 212 32
IRV EG 3.40+1.20 4.86+1.41 1304021 0.93 03*

(9] CG 3.4040.68 3.91%1.15 0.5140.47 418 07 H 00
ERV EG 226+1.41 3.16£1.53 0.90+0.12 0.66 .02% . o3
(9) CG 1.86+0.45 2.010.72 0.15£0.27 3.84 0.6

*p<.05, M+SE, EG: Experimental Group, CG: Control Group, D-value: Difference-value
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