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Abstract This study was conducted to investigate the effects of whole body vibration stimulation training
combined with respiratory resistance on respiratory and balance function in stroke patients. 17 patients
with chronic stroke were randomly assigned to the experimental group (n = 8) and the general vibration
exercise program (n = 9). The intervention was conducted three times a week for 30 minutes once a week
for 4 weeks. The respiratory function and balance ability were evaluated before and after the intervention
to evaluate the degree of functional improvement. As a result, there was a significant difference (p<.05)
between the respiratory function and the balance ability in the experimental group, and a significant
difference(p{.05) in the respiratory function between the experimental group and the control group. The
balance ability was not significantly different among the experimental groups. Through the results of this
study, whole body vibration stimulation training combined with respiratory resistance may be useful as a
program for improving respiratory function and balance ability of stroke patients.
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Table. 1. Whole Body Vibration Exercise Program

Week Exerqse Frequency Dura.tlon Sustained time Rest time Repetitions
position (H2) (min) (sec) (sec)
1 DOOO) 30 20 20 90 10
2 0800 30 20 20 60 10
3 D2E®E® 30 20 30 30 10
4 O2ROE® 30 20 30 20 10
Position : @ Semi-squat(10~15°) @Weight bearing(ant-post) ® Weight bearing (right-left)
@ Trunk Rotation (® Oblique Stretching ® Tendem Stending
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Oblique stretching

Fig 1. Whole Body Vibration Exercise Position
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Table 2. General characteristics of the participants.

c, FEVD)RL 2o ApEQl e S0k JdiArd/d
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Variables Experience (n=8) Control (n=9) t(p)

Agelyrs) 59.87+7.39° 60.55+8.77 -0.172(.866)
Sex(Male/Female) 6/2) 6/3) -0.355(.728)
Affect Side(Lt./Rt.) (4/4) (5/4) 0.215(.832)

MMSE-K® 27.62£2.61 26.44£2.55 0.941(.362)

 Mean t standard deviation, ® MMSE-K: mini mental status examination-Korean version.
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Table 3. Comparison of the balance test results before and after intervention

BBS = Aold Y g frofgt Alol7} Lyet
HOH(pC05), w1t BlaoAE frofRt Aot uhEr

(p<.05).

TUG &4 A3} AS iz

Aol7F e 2 m(p<.05), 7t HlaoM = o

LERETHpC05).

Variables Experience (n=8) Control (n=9) (o)
Pre 2.59+0.38° 2.80+0.84 -0.665(.516)
CoP” Velocity EO° post 2.44+0.42 2.56£0.58
(cm/s) pre—post -0.15+0.13 -0.25+0.30 0.840(.414)
t(p) 3.320(.013) 2.490(.038)
Pre 78.12+11.47 83.71£25.20 -0.5676(573)
CoP Length EO post 72.78+12.49 76.82£17.47
(cm) pre—post -5.362.60 -6.8918.90 0.474(.642)
t(p) 5.812(.001) 2.321(.049)
Pre 4.46+1.64 5.27+2.44 -0.791(.441)
CoP Aread EO post 2.99:2.16 2.89:1.36
cm? pre—post -1.4810.88 -2.38+2.47 0.980(.342)
t(p) 4.740(.002) 2.895(.020)
Pre 3.2940.89 331%1.12 -0.033(.974)
CoP Velocity EC° post 2.30£0.60 3.12£0.90
(cm/s) pre—post -0.30£0.33 0.19£0.33 -0.636(.535)
t(o) 2.494(.041) 1.729(.122)
Pre 98.75+26.64 99.21+33.60 -0.031(.976)
CoP Length EC post 89.95+17.82 93.51427.06
(cm) pre-post -8.79+9.94 -5.70+9.96 -0.639(.532)
t(p) 2.500(.041) 1.718(.124)
Pre 4.85+1.39 5.1042.94 -0.224(.825)
Area 95 EC post 2.93+1.23 4.0242.31
(em? pre-post -1.9141.19 -1.10£2.88 -0.766(.456)
t(o) 4.568(.003) 1.126(.293)
Pre 38.5+8.62 40.3345.27 -0.536(.600)
BBSE post 40.87+8.47 41.33+5.70
(Score) pre-post 2.38+0.92 1.00£1.58 2.155(.048)
t(o) -7.333(.000) -1.897(.094)
Pre 45.35+26.11 33.24+18.74 1.109(.285)
UGk post 33.42+17.76 29.64+19.46
(Seconds) pre-post -11.93+8.96 -3.6043.69 -2.563(.022)
t(p) 3.765(.007) 2.923(.019)

@ Mean + standard deviation, ® CoP : center of pressure, ¢ EO :
up & go test
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537)%5 24 ZAik= Table 49 2t} 33715 23
Ailof| Qlo] Aol A AZZ FVC, FEVI, MVV,
MIP, MEP #oll 923t Zjo|7} VrERdTH(p<.05). AT

eye open, ° EC : eye closed, ® BBS: berg balance test, F TUG : timed

7t w4t BlaodE FVC, MVV, MIP, MEP gl

OJRt o]} ERHTHp(.05).
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Table 4. Comparison of the pulmonary function test results before and after intervention

Variables Experience (n=8) Control Group(n=9) (o)
Pre 2.11+0.50% 2.40+0.60 -1.069(.302)
FvCP post 2.48+0.57 2.53+0.53
L pre-post 0.37£0.25 0.1310.17 2.377(.031)
(o) -4.288(.004) -2.288(.051)
Pre 1.92+0.54 2.12+0.52 -0.743(.469)
FEV1¢ post 2.18%0.55 2.17+0.42
L pre-post 0.26:0.19 0.050.26 1.850(.084)
t(o) -3.842(.006) -0.626(.549)
Pre 54.75£14.89 58.46+18.29 -0.454(.656)
MVV2 post 64.94+16.22 61.40£17.87
(L/m) pre-post 10.1945.47 2.95+3.87 3.178(.006)
t(p) -5.268(.001) -2.284(.052)
Pre -59.25+23.39 83.97+32.86 1.764(.098)
MIP® post 76.21£31.53 ~76.12¢24.82
(cmhs0) pre—post -16.96+13.33 7.84£13.02 -3.877(.006)
t(0) 3.599(.009) -1.807(.108)
Pre 57.411£26.22 77.18+33.40 -1.344(.199)
MEPF post 73.356£22.20 77.563+27.42
(cmh20) pre—post 15.94+11.63 0.36+16.55 2.217(.042)
(o) -3875(.006) -0.064(.950)

@ Mean * standard deviation, ® FVC : forced vital capacity, © FEV1
MEP : maximal expiratory pressure

ventilation, & MIP : maximal inspiratory pressure, ©
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