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| Abstract |

Purpose: The purpose of this study was to evaluate and compare the effects of inspiratory muscle training with chest expansion
exercises on pulmonary function, maximal inspiratory pressure, and gait in individuals with stroke.

Methods: The participants in this study included 36 stroke patients. These patients were randomly divided into three groups:
an inspiratory muscle training (IMT) with chest expansion (CE) group (n=12), an IMT group (n=12), and a control group (n=12).
Participants in the IMT with CE group underwent IMT and CE exercises 5 times per week for 30 minutes over 4 weeks, whereas
those in the CE group and the control group received IMT and conventional physical therapy, respectively, for the same duration.
The investigator measured the patients’ pulmonary function, maximal inspiratory pressure, and gait endurance.

Results: After the intervention, the change values for the forced vital capacity (FVC), forced expiratory volume in one second
(FEV1), peak expiratory flow (PEF), maximal inspiratory pressure (MIP), and six-minute walk test (6MWT) in the IMT with
CE group and the control group were significantly greater than those of the control group (p<0.05). Similarly, after the intervention,
the change values of the FVC, FEV1, PEF, MIP, and 6 MWT in the IMT with CE group were significantly greater than those in
the IMT group (p<0.05).

Conclusion: These findings suggest that IMT with CE could be used to increase pulmonary function, maximal inspiratory

pressure, and gait endurance in stroke patients.
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Table 1. General Characteristics of study subjects (N=31)
IMT with CEa IMTb control e
(n=10) (n=20) (n=11) X
Gender (M/F) 4/6 8/2 8/3 1.96
Age (years) 61.90+10.24 58.10+14.58 58.82+15.27 0.02
Height (cm) 160.70+9.98 162.80+9.60 165.64+6.57 0.26
Weight (kg) 66.20+10.84 59.90+10.19 64.18+11.23 1.36
6MWTc 89.90+52.87 91.80+£37.13 117.18+66.62 0.56
Values=mean+SD
alnspiratory muscle training with chest expansion group
blnspiratory muscle training group
c6 minute walk test
Table 2. Comparison of the FVCa between IMTCEb, IMTc, control group (N=31)
IMTCE (n=10) IMT (n=10) control (n=11) F
Pre-test 1.7240.57 1.81+0.93 2.19+1.10
Post-test 2.38+0.64 2.16+0.98 2.25+1.13
FVC (L)
Difference 0.65+0.28%F ¥ 0.35+0.24% 0.06+0.15 15.20%
t 7.40% 4.50% 1.37

Values=mean+SD

aForced vital capacity

bInspiratory muscle training with chest expansion group
clnspiratory muscle training group

¥ Significantly improved than control group

¥ Significantly improved than inspiratory muscle training group

#p<0.05

(Table 1).
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Table 3. Comparison of the FEV1a between IMTCEDb, IMTc, control group (N=31)
IMTCE (n=10) IMT (n=10) control (n=11) F
Pre-test 1.49+0.48 1.65+0.89 1.95+1.13
Post-test 2.06+0.57 1.96+0.86 1.97+1.01
FEV1 (L) )
Difference 0.57+0.25T ¥ 0.31+0.17% 0.02+0.2 16.11*
t 6.97* 5.55% 0.31

Values=mean+SD

aForced expiratory volume in one second

blnspiratory muscle training with chest expansion group
cInspiratory muscle training group

¥ Significantly improved than control group

% Significantly improved than inspiratory muscle training group

*#p<0.05
Table 4. Comparison of the PEFa between IMTCED, IMTc, control group (N=31)
IMTCE (n=10) IMT (n=10) control (n=11) F
Pre-test 3.41+1.84 3.81+2.39 3.73£1.97
Post-test 4.19+1.85 4.23+£2.26 3.78+1.78
PEF (L) .
Difference 0.77+0.29% % 0.41+0.27% 0.04+0.31 14.85*
t 8.38* 5.55% 0.50

Values=mean+=SD

aPeak expiratory flow

blnspiratory muscle training with chest expansion group
cInspiratory muscle training group

¥ Significantly improved than control group

¥ Significantly improved than inspiratory muscle training group

£p<0.05
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Table 5. Comparison of the MIPa between IMTCEDb, IMTc, control group (N=31)
IMTCE (n=10) IMT (n=10) control (n=11) F
Pre-test 48.60+12.32 51.5£17.19 50.82+14.67
MIP Post-test 61.70£16.26 59.00+17.36 52.18+14.42
(cmH20) Difference 13.10£6.80F % 7.50+2.67F 1.362.83 18.82*
t 6.09* 8.86* 1.59
Values=mean+SD
amaximal inspiratory pressure
blnspiratory muscle training with chest expansion group
cInspiratory muscle training group
¥ Significantly improved than control group
% Significantly improved than inspiratory muscle training group
*p<0.05
Table 6. Comparison of the 6MWTa between IMTCEb, IMTc, control group (N=31)
IMTCE (n=10) IMT (n=10) control (n=11) F (p)
Pre-test 91.90+51.12 91.80+37.13 109.73+56.78
Post-test 107.50+51.81 102.50+36.08 111.27+£56.17
6MWT (m) .
Difterence 15.60+4.031 ¥ 10.700+4.42% 1.54+3.53 26.85%
t (p) 12.23* 7.65% 1.45

Values=mean+SD
a6 minute walk test
blnspiratory muscle training with chest expansion group
clnspiratory muscle training group
¥ Significantly improved than control group
¥ Significantly improved than inspiratory muscle training group
*p<0.05
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