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Objective: The aim of this study is to explore how using inspiratory training affects the respiratory function and balance of stroke
patients. We also plan to compare the results with a control group that does not receive the intervention.

Design: A Randomized Controlled Trial

Methods: In this study, 27 chronic stroke patients were randomly assigned to either a control group (n= 14) or an experimental
group (n=13). Both groups underwent six weeks of common interventions involving standard physiotherapy and treadmill
training. Additionally, the experimental group received inspiratory training. Respiratory function and balance were evaluated
using Forced Vital Capacity (FVC), Forced Expiratory Volume in 1 second (FEV);), Maximal Inspiratory Pressure (MIP),
Maximal Expiratory Pressure (MEP), Peak Expiratory Flow (PEF), Five times Sit-to-Stand (FTSTS), Seated Center of Pressure

(S-COP), and Timed Up and Go (TUG) tests.

Results: Respiratory function and balance were compared within each group before and after intervention. The experimental
group, which received inspiratory training, showed significant improvements in FVC (0.26+0.18), FEV, (0.35+0.32), MIP
(11.54+12.39), PEF (1.12+1.52), and TUG (—3.39£2.45) compared to pre-intervention values (p <0.05). When comparing
changes between groups post-intervention, the experimental group demonstrated significant increases in FVC, FEV,, MIP, PEF,
and TUG compared to the control group (p < 0.05). However, there were no significant differences in MEP, FTSTS, and S-COP.

Conclusions: The results of this study indicate a positive effect of inspiratory training on chronic stroke patients. These findings
suggest that with further research involving a larger sample size and enhanced intervention methods, inspiratory training could be

employed positively in the rehabilitation of stroke patients.
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Figure 1. Flow chart of the study
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Figure 2. Inspiratory training device Figure 3. Inspiratory training posture
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Figure 4. Pony Fx assessment device
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Figure 5. Respiratory function assessment posture
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Figure 6. Five times Sit-to-Stand assessment posture
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Figure 7. S-COP assessment posture

gol=% FEANE Yelo] stk AHATA
WBBO| ZALAAAL AFEE [CC=0.66~0.940
=2 AlFE=E HI15]. Hlol8 e 43> Balancia
software (ver. 2.5, Mintosys Inc., Korea)& AM2-5}c}.

29 W71E el Al WAR AoluAl A7) Al
(Timed up and go, TUG)E AIFHC). thakat ool
ore Abglolq olu 3m WBHES Sof thAl x|
S 59l A71E ZshelthFigure 8). AFAT
A TUGE ¥H HE% SelA] AA-AZAL Azl
= ICC=09588 %2 =S 2= Zor Hiy
ATH14].

SAYE

2 o] =4 A2l SPSS AZEYoJ(SPSS ver

18.0, IBM, USA)& ARg-sto] 2t ko] Hatat #EH
A (MeantSD)E ALZSIITE WE Angke] A 4
AL 93) Shapiro-Wilk testE A]3YstHon], TUGE
AoIg F8o] LT webd Mok o F4) A
8 A3 g2 ulas] skl the ER tiestS A
galglon], gk 7o) Aol wobwr] Slstel £ =
B tiests AFBSIATE TUGE AT gigten
= ge o 24 A8 A5 S wlael) sletel
Wilcoxon signed rank testE AR5} o, Mtk 719
2to]E ol 7] )5 Mann-Whitney testS AR5+
ok RE FAH e a=0.052 AA5Hinh

Sz
B ol %}Oﬂb‘P dAs AA A T FE YAt
orel = 29, A 198e Alelstal dizt 147
A H o

13l 3““‘4 EIRISES,

SRS QA 5

b & af

= RN

ol= AEE 57.85£14.954), tZL 62.29+11.79
Alole], AR ASTL 162.69+6.24 cm, RS 163.57
+7.76 cmo|H, A& AL 61.38+11.44 kg, Tz
63.50+10.20 kg% tiTable 1). =& A - & ZFS X
W Blasidle u, §7155ERS 83 AdTtolA
Ut FVC, FEV,, MIP, PEF, TUG7} &A1& | H|sl] $-2]
A Z713}A tHp < 0.05)(Table 2, Table 3). =4 A -
T BskRS e 7t elusklEs o AddtelA FVC,
FEV,, MIP, PEF, TUG”} EH—-—:]LL"ﬂ H|al FofstA 57t
3l tH(p <0.05)(Table 2, Table 3).

L=
fu.
pY

Figure 8. TUG assessment posture



Effect of Inspiratory Training on Respiratory Function and Balance in Stroke Patients

31

Table 1. General characteristics

Experimental group

Control group

Variables (n=13) (n=14) t/x” p

Sex (male / female) 5/8 7T 0.363 0.547
Age (year) 57.85+14.95 62.29+11.79 —0.860 0.398
Height (cm) 162.69+6.24 163.57+7.76 —0.323 0.750
Weight (kg) 61.38+11.44 63.50+10.20 —0.508 0.616
Onset (month) 9.31+3.22 11.36+4.58 —1.334 0.194
Affected side (left/right) 6/7 5/9 0.304 0.581
Type (infarction/hemorrhage) 10/3 11/3 0.011 1.000
FAC (score) 2.77+0.83 2.86+0.86 —0.269 0.750
BBS (score) 26.31£10.13 28.549.61 —0.577 0.750
K-MMSE (score) 28.46+2.03 27.93£1.86 0.711 0.484

FAC: Functinal ambulation category, BBS: Berg balance scale, K-MMSE: Korean-mini mental state examination

Table 2. Respiratory functions

Variables Experi(r;ninltgl) group Cor(lrtlr:llg“r)oup )
FVC (L) pre 2.81+1.21 2.40+0.55
post 3.07+1.18 2.32+0.55
post-pre 0.26+0.18 —0.08+0.31 3.424(0.002)
t(p) —5.261(0.000) 0.930(0.369)
FEV, (L) pre 2.06+0.47 2.00+0.49
post 2.41+£0.39 1.85+0.39
post-pre 0.35+0.32 —0.15+0.28 4.372(0.000)
t(p) —4.012(0.002) 2.002(0.067)
MIP (cmH,0) pre 57.15+12.01 53.144+22.25
post 68.69+15.48 50.07+23.14
post-pre 11.54+12.39 —3.07+6.68 3.852(0.000)
t(p) —3.357(0.006) 1.719(0.109)
MEP (cmH,0) pre 60.08+18.07 65.21+18.93
post 64.23+24.10 60.64+17.63
post-pre 4.15+14.31 —4.57+12.35 —1.700(0.101)
t(p) —1.047(0.316) 1.385(0.189)
PEF (L/s) pre 4.50+1.37 4.68+1.61
post 5.62£1.20 4.70+1.56
post-pre 1.12£1.52 0.02+0.59 2.505(0.019)
t(p) —2.650(0.021) —0.136(0.894)

FVC: Forced vital capacity, FEV,: Forced expiratory volume in 1 second, MIP: Maximal inspiratory pressure, MEP:
Maximal expiratory pressure, PEF: Peak expiratory pressure
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Table 3. Balance

Variables Experir;ninlt;l) group Co?:ilﬁ:)oup t2(p)

FTSTS (sec) pre 14.81+5.22 15.51+4.34
post 13.75+4.29 16.85+4.85
post-pre —1.06+4.42 1.35+.3.21 —1.624(0.117)
t(p) 0.861(0.406) —1.569(0.141)

S-COP pre 7.05+2.33 7.15+£2.01

Anterior (cm) post 7.92+1.65 6.59+2.48
post-pre 0.88+1.99 —0.56£2.70 1.567(0.130)
t(p) —1.590(0.138) 0.779(0.450)

S-COP pre 5.39£2.06 5.45+1.96

Posterior (cm) post 6.23+1.88 5.1042.58
post-pre 0.85+1.78 —0.35£1.87 1.706(0.100)
t(p) —1.715(0.112) 0.709(0.491)

S-COP pre 10.20+2.31 9.92+2.40

Affected (cm) post 10.67+2.08 9.60+1.77
post-pre 0.46+1.58 —0.32+1.46 1.339(0.192)
t(p) —1.051(0.314) 0.828(0.423)

S-COP pre 10.16£2.60 10.23+2.05

Less Affected (cm)  o5¢ 10.43+1.84 9.85+2.08
post-pre 0.27+1.76 —0.38+0.84 1.246(0.224)
t(p) —0.558(0.587) 1.700(0.113)

TUG (sec) pre 22.51£11.93 27.60+17.01
post 19.11+10.64 30.08+£17.98
post-pre —3.39+2.46 2.47+2.68 —4.028(0.000)
z(p) —3.040(0.002) —0.136(0.894)

FTSTS: Five time sit to stand, S-COP: Seated center of pressure pathlength, TUG: Timed up and go
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