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The Effects of Different Respiratory Training Methods on

Pulmonary Function, Thoracic Expansion, and Balance in Patients
with Chronic Stroke
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Abstract In chronic stroke patients, respiratory muscle weakness leads to decreased pulmonary function and
balance ability. Therefore, this study was conducted to investigate the effects of respiratory training using a
device and training methods that apply resistance to respiratory muscles on pulmonary function, thoracic cage
expansion, and balance. A total of 20 participants were included in the study, divided into two groups:
Respiratory Training Group 1 (n:10) using a resistive inspiratory device and Respiratory Training Group 2 (n:10)
undergoing chest expansion resistance training. Lung function, the Korean Version of the Trunk Impairment
Scale (K-TIS), Chest Expansion Measurement (CEM), and the Functional Reach Test (FRT) were assessed
before and after the respiratory training. The training was conducted five times a week for a total of six weeks.
Both Respiratory Training Group 1 and Group 2 showed significant improvements in lung function, K-TIS,
CEM, and FRT scores, with no significant differences between the groups. The results of this study showed that
breathing training using a device and breathing training that applied resistance to respiratory muscles were
effective for pulmonary function, thoracic cage expansion, and balance, and that breathing training that applied
direct resistance to respiratory muscles had a positive effect on strengthening respiratory muscles and improving
balance ability, and that it was judged important to perform it in conjunction with general rehabilitation
treatment for chronic stroke patients for functional recovery.

Key words: Chronic Stroke, Respiratory Training, Pulmonary Function, Thoracic Expansion, Balance

+=3)9, AEustn EEx5sty) wg (1A A Received: August 19, 2024 / Revised: September 12, 2024

=319, Asdgn S g5ty W (WA A A} Accepted: November 5, 2024

A 20249 8€ 199, AR Y 2024 9€ 12¢ +xCorresponding Auther: eunjal828@kduniv.ac.kr

AAEAD: 20244 11€¥ 5¢ Professor,Dept. Of Physical Therapy, Kyungdong, University,
Korea.

- 377 -


mailto:eunja1828@kduniv.ac.kr

The Effects of Different Respiratory Training Methods on Pulmonary Function, Thoracic Expansion, and Balance in Patients
with Chronic Stroke

o ME FEV//FVC 2718t 209), S52% Zate] B Hy

%71 (Maximum Inspiratory Pressure, MIP)3} 2t}

AtsE g oe 3G HEZ W9 %719 (Maximum Expiratory Pressure, MEP)2] 57}
dolojn, ¥EF 3pe] 50%7} LS /AT Qe = 7k 7 7rRE w5 ol ddE o
o, o] 8 e S 9s] w4 Ee A | A F7|EE0] S|EFEY 7tESE g4 7tR
de A ool WAHT 12 HEF AR 249 ¥ B 9= PRITHI0L HEF &Rl
0%E =87 AR S| 7P} 0% 5o T A FNEE st FA7|TE o8 ¥ A 55 &
o AHA E (Trunk Impairment Scale, TIS) ¢t TUG(Timed

2F s 4L Aobl "Il HEF 974

2 ols) gy SE A} Helujtae] 2ALS Hol Up and Go), BBS(Berg balance scale)®] &3 4l
02 WA F]o] B A71AE el Baoln ol A frolR A7 degon, HEF a4 3589
o0 o3 9EzA Foje WAL WAL 27] < 352 AR 25 ste] 2t e EE A
Ar 35290 Pog zAd P WA o] SA g Z2ad 29T Aol Tl
B/7F 57] 2489 &5 Alo] 75 g AN R AYEAS ARV AH d590R &
7)o, Wepa) 2o A72S okals sjEoE 552 S350 Age HEse 355 E YHORE FVC,
o] Mg $Ao] BE AA IS WAF|o] ¥ FEV', FEV/FVC# TIS 449 &x7t 9len, §7)
7)=9) EeAS "ol st 3719 357719 B Ao R H7%e] A4
5F& A 5F(automatical breathing)? 14 5 = VR £ sheel $Hel S7be A
Z(volitional breathing) 22 FE¥th 7t283 7h& wA el 7FEsA stef Ake] I STkl B
Sold] 9AT TFLE A 280w FRA4A vl @0l
o €l A5 ZUAT el AT EFDHE HET AAE HYOoR ER0H P2 AW IS
Huet 127 NsHow TAZLY TN HEF T H7153 Tkt el 23Ut loH, Y
O A% ArhulE gAst A9 T ops wrp o S0 A % SOl LA AT HAET A
Vet SE2SE oFsbh depdTial ma vhe gp ¥SE EREE S WHOE SE/1TE 18w £
2o B7)9} 57 7|7 B9k AL B LEA) 0] B d3t A A FEY 77 A i #hE
go] 9120 YAR S §A5le] v FERA A+ JPHR o, 5779 7HERE A T
9] glolo] HTH4] 7t&oas BT oksl o o] aE Hug A= v Adejolth whebA &
Ze 71N T o] Fo] BE o] Z7t9} 27| 7hao) ATANE 2F7I7E o1 8F FHH MY A
2 Ay 5TYE 7HasA Ho5] mHE spse T e mE w7, s 2, F3dd vA
glo] Zgorsls 7l 87 o] 7hasle] FT =Y T TS GEIA ) AN HEF EAE O
o A7 S oA ek o 289 v FE Ao g 3FFAY A et ZAE AA A Sk
o] AMEAE oS B A THE]
Hegelel sE2ge WY 2ese B85 I AT
71914 7t A7) H 843 #7)5e
TS vAE FA A5 AxzA dojste] 7 L A=t
S HAY  YEF ek 53] A A SFel A48} 2 AT ddAE Al A DY el YA
T2 AEEe 33 A4 R AR A7 5 FAE WAAR STh A7) WA HEF
A FF= WA 5H5Y IS FA] AeE vk 2] 6719 o3l &= 1ol ZAIAH
dEA A ZAF BHEE 289 Pl 78 sye 78 A AH(MiniMentalStateExamination-Korean
g AN Fdel s A W TR FAoITHS]. version) 24017421 2}, 5wE # Ao WHo] gl
HEF SAlA SF2l A FokE AT 5 2L, AR A TkEgEel Ayl Aum 2l Fo &
A SHIIFE o1& FHS AAste] FVC, FEV, ol e A, # 71se e el 5Ed ARE T

- 378 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 10, No. 6, pp.377—384, November 30, 2024, plSSN 2384—-0358, elSSN 2384—0366

o
A RE A, dEe A9 $59 § s &
=
bl

M7k gl BE 4TE

Ago 2 Qe 5FNA &
U BNEOE BogE HEWA JuE
7

= Al 9lsiit % ?i:rL

PN
kI
3o
i
>

(e}
o
o ¢
2
]
o
Iz
v
O
nﬁi\js
x
N,

o2
ol
o
f
Q
-
1
Pﬂ
=
1%
kEl
N r
ks
of
Ho
u)
do
o
tot
o
re
=4

el 3 9 qVPz} Z 0%olnon, A ¥WE
o] 3EFH l(BTl 10%)# =5FFd (BT

2=10%) 2= A3ttt 04%4 o x};_ ;L,}

iR
o
=R
)
2
= o
o il
)

&
N,
olr
*

ok (& D).

1 HARRe] LHtd SM(N=20)
Table 1. General characteristics of the subjects(n=20)

, BI2 )
Variables BT1 (n=10) X D
(n=10)
Gender (M/F) 8/2 7/3 0.20 | 0.65
59.00+ 59.10+
Age (years) 11.00 505 8.60 | 0.57
Stroke type
(hemorrhage/ 4/6 3/7 1.80 | 0.18
infarction)
Affected
side 3/7 3/7 0.80 | 0.37
(left/right)
Duration 27.70+ 28.60+
(mon) 15.85 17.36 3801 0.9
2.49+ 251+
FVC(L) 0.6 0.86 1.60 | 1.00
: 200+ 201+
FEV(L) 074 0.70 0.90 | 1.00
FEVYFVC 7551+ 75.96+
(%) 22.44 20.22 1601 1.00
3.33+ 3.37+
CEM(cm) 091 115 0.90 | 1.00
K-TIS 14.50+ 14.70+
520 | 091
(score) 3.89 3.23
38.53+ 37.21+
FRT(cm) 791 11.43 0.90 | 1.00

p < 001, significant differences between pre- and

post—test in both the experimental and control group, BT
1(Breathing training 1), BT 2(Breathing training 2), CEM:
Chest expansion measure, K-TIS: Korean version of trunk

impairment scale, FRT: functional reach test
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Table 2. Changes in lung function, CEM, TIS, FRT before and
after intervention

Variables Pre—test Post-test z D
BTL | 249+ 2,96+
FVC | (n=10) | 086 0.82 280 | 00
@ | B2 | 251+ 308+
=100 | 0.86 122 28 | 00
BTL | 200+ 2,30+
FEV' | (n=10) 0.74 0.68 280 0
L) | BIZ | 201+ 2,54+
=100 | 0.70 112 280 | 00
BTL | 7551+ | 8859+
FEV! -
(me10) | 2244 7,68 280 | 00
VC B T 506 | so7e
%) 96+ R YY) S )
=100 | 2022 6.07
BTL | 333+ 562+
CEM | (m10) | 091 2.89 280 | .00
(cm) BT2 3.37+ 5.24+
m=10) | 115 1.66 280 | 00
BTI | 1450+ | 1580+
K-TI .
| w0 | 389 410 241 |01
S BT2 14.70+ 16.80+
(score) (1=10) 3.23 3.01 284 00
BTI | 3853+ | 4507+
FRT | (=10) | 7.21 550 280 | .00
em) | BT2 | 3721+ | 4189+
(n=10) 11.43 10.59 280 0

p < 001, significant differences between pre- and
post-test in both the experimental and control group, BT
1(Breathing training 1), BT 2(Breathing training 2), CEM:
Chest expansion measure, K-TIS: Korean version of trunk

impairment scale, FRT: functional reach test

g4 #3 9] K-TIS, FRT2| W3}l vl f2]3k 2}
o17F YERA] &% tHp>.05)(X£ 3).

V. ma
B ATE MEF B0 SEEACE AR §
7) FA7)7E 088 EHEAY AL AY £
% ANt A%, 1 B, 730 VA o
S Jotu A gom, A3 §7) FA/ITE o]
29 EEFAS A F AF TFEANA 9715,
Heeel B3, 2NN F 1§ BE FI% Z7b)

degon, 434 §7] 87178 08¢ 5FEA
3 AEAA AY SEFA A% N
8 LEL Mol A frol@ Ahol7h trehbA kgt

AL
At
o3

¥ 3 a8 2t "rls, 7tEeel o, Tde Wt e

Table 3. Comparison of changes in lung function, CEM, TIS,
FRT between groups

Variable

BTI (0=10) | BT2 (n=10) 2 .
S
FVC 0.47+ 0.76+
(L) 0.75 0.97 071} 042
FEV' 0.30+ 0.52+ -
(L) 0.33 0.68 036 | 057
FEV/ 108 9.81

. i . i
Fve 17,59 17.14 060 | 054
(%)
CEM 228+ 187+
(cm) 2.24 115 022 | 08
K-TIS 1.30+ 2.10+

125 | o021

(score) 1.05 1.28
FRT 6.53+ 4,68+ -
(cm) 6.08 376 015 | 083

p < 0.01; significant differences between pre-and post-test
in both the experimental and controlgroup, BT 1(Breathing
training 1), BT 2(Breathing training 2), CEM: Chest
expansion measure, K-TIS: Korean version of trunk

impairment scale, FRT: functional reach test
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