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| Abstract |

PURPOSE: This study investigated the immediate effect
of inspiratory muscle training with whole-body vibration on
the pulmonary function of subacute stroke patients.

METHODS: All participants (n=30) were allocated to the
following groups: (1) the inspiratory muscle training group
with whole-body vibration (n=10), wherein the patients
received inspiratory muscle training with whole-body
vibration comprising 3minutes of vibration per session and
respiratory training of 30 times and 2 sessions for one day. (2)
the inspiratory muscle training group with visual feedback
(n=10), wherein the patients received inspiratory muscle
training with visual feedback. (3) the inspiratory muscle

training group (n=10), wherein the patients received
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inspiratory muscle training.

RESULTS: After the experiment, the inspiratory muscle
training group with whole-body vibration exhibited
significantly higher forced vital capacity, forced expiratory
volume at 1 second, peak inspiratory flow rate, maximal
inspiratory pressure, and chest expansion (p<.05), compared
to the other groups. Inspiratory muscle training group with
whole-body vibration had significantly higher peak
expiratory flow rate and maximal voluntary ventilation than
the other groups (p<.05).

CONCLUSION: These results show that pulmonary
function, maximal inspiratory pressure, and chest expansion
were significantly better in the inspiratory muscle training
group with whole-body vibration than in the other groups.
Thus, this treatment will help recovery of pulmonary function

in stroke patients.

Key Words: Pulmonary function test, Respiratory muscle

training, Stroke, Vibration
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Fig. 1. Whole body vibrator (Galileo Delta, Germany)
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Fig. 2. Spirometer (Schiller SP-250, United States)
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Table 1. General characteristics of all subjects (N=30)
IMTV (n=10) IMTF (n=10) IMT (n=10) .
(M£SD) (M£SD) (M£SD)
Sex (male/female) 10 (6/4) 10 (5/5) 10 (5/5)
Age (year) 50.8+8.70 64.9+£11.33 58.8+£15.10 3.49
Height (cm) 164.3+£10.69 159.4+£9.79 162.4£11.61 17
Weight (kg) 66.4+10.56 61.745.66 60.7+12.64 29

Values are expressed as meantstandard deviation.

IMTV: inspiratory muscle training with vibration. IMTF: inspiratory muscle training with visual feedback.

IMT: inspiratory muscle training.
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Table 2. Comparison of pulmonary function and variation before and after intervention within each group and

between the three groups (N=30)
IMTV (n=10)! IMTF (n=10)? IMT (n=10)’ .
(M£SD) (M£SD) (M£SD)
Pretest 2.42+1.07 2.2+.70 2.04+.75 37
FVC Posttest 2.82+1.08 2.36+.70 2.22+.90 98
L) Pre-post 39+.44 15+.46 .18+.44 .05
t -.81%* -1.03 -1.31
Pretest 1.99+.79 1.81+.48 1.82+.62 98
FEV1 Posttest 2.57£1.00 1.81+.52 2.06+.88 1.53
L) Pre-post 58+.61 .00+.34 23+.39 88T
t -3.02* .02 -1.87
Pretest 3.70£1.75 2.73£.91 3.14£1.25 2.32
PEF Posttest 4.30£1.29 2.51+.80 3.59+1.88 4157
(L/s) Pre-post .60+1.62 -.22+.66 44+1.25 .69
t -1.17 1.07 -1.12
Pretest 1.71£.62 2.09+.81 2.08+1.13 A7
PIF Posttest 2.78+£.99 2.74£1.35 2.87£1.61 .04
(L/s) Pre-post 1.07+.56 .65£1.07 J78+1.21 4417
t -5.98* -1.91 -2.04
Pretest 2.3£1.19 1.85+.84 1.75+.69 .85
vV Posttest 2.5+1.49 2.01+£.7 1.87+1.03 1.10
L) Pre-post 20+.75 .16+.58 .12+.83 .56
t -.85 -.86 -.45
Pretest 12.98+5.22 13.62+5.07 16.56+10.46 36.43
MV Posttest 15.38+7.6 13.41+£7.12 16.23+£8.83 20.87
(L/min) Pre-post 2.4+5.69 -.20+3.99 -.32410.26 23.73
t -1.33 .16 .10
Pretest 42.21£16.61 31.05+£15.01 30.22+14.9 448.53
MVV Posttest 49.96+13.25 32.56£17.14 35.51£15.39 866.51T
(L/min) Pre-post 7.7£12.34 1.51£10.70 5.29+12.04 50.35
t -1.89 -.44 -1.39

IMTV: inspiratory muscle training with vibration. IMTF: inspiratory muscle training with visual feedback. IMT: inspiratory
muscle training. FVC: forced vital capacity. FEV1: forced expiratory volume at 1 second. PEF: peak expiratory flow. PIF:
peak inspiratory flow. MVV: maximal voluntary ventilation. TV: tidal volume. MV: minute volume.

*p<.05, Tp<.05, T: 1>3>2

Table 3. Comparison of maximal inspiratory pressure and variation before and after intervention within each

group and between the three groups (N=30)
IMTV (n=10)' IMTF (n=10)? IMT (n=10)’ .
(M=SD) (M£SD) (M£SD)
Pretest 31.6+9.99 37.4+12.95 40.3+16.21 196.23
MIP Posttest 49.2+16.35 47.8£21.92 51.8+22.89 41.20
(cmH20) Pre-post 17.60+8.85 10.40£17.37 11.50£16.39 1145431
t -6.28* -1.89 -2.21

IMTV: inspiratory muscle training with vibration. IMTF: inspiratory muscle training with visual feedback.
IMT: inspiratory muscle training. MIP: maximal inspiratory pressure.
*p<.05, Tp<.05, T: 1>3>2
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Table 4. Comparison of chest expansion and variation before and after intervention within each group and

between the three groups (N=30)
IMTV (n=10)! IMTF (n=10)? IMT (n=10) P
(M£SD) (M£SD) (M£SD)
Pretest 88.99+5.35 90.29+5.54 90.7+12.29 12.63
ICC Posttest 90.12+5.72 90.89+5.52 90.85+11.08 1.87
(cm) Pre-post 1.13+8.85 73+£.39 13+1.41 4.021
t -4.63* -5.85% 29
Pretest 87.64+5.05 89.11£5.73 86.6+6.53 15.90
ECC Posttest 86.7+4.91 88.55+5.66 87.09+6.99 9.07
(cm) Pre-post -.88+.66 -.68+.75 A49+2.31 5.13
t 4.15% 2.84%* -.66
IMTV: inspiratory muscle training with vibration. IMTF: inspiratory muscle training with visual feedback.
IMT: inspiratory muscle training. ICC: inspiratory chest circumference. ECC: expiratory chest circumference.
*p<.05, Tp<.05, t: 1>2>3
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