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[Purpose] The purpose of this study was to investigate the effect of auditory stimulus using white

noise on stability and balance during sit-to-stand and standing tasks of chronic stroke patients.
[Methods] Eighteen chronic stroke patients participated in this study. They asked to perform the tasks

of sit-to-stand, standing with eyes open and standing with eyes closed before and after listening to

white noise. Eight infrared cameras and one force plate were used to evaluate the stability and balance
before and after the white noise stimulus during each task. [Results] There was no significant
difference between before and after white noise stimulus in all tasks. On the other hand, the
anteroposterior range of CoP was significantly decreased after white noise stimulus in standing with

eyes-closed (p<.05), and the sagittal angle of CoP-CoM was significantly decreased after white noise

stimulus in standing with eyes-open and eyes-closed (p<.05). [Conclusion] Auditory stimulus using

white noise improves the balance of chronic stroke patients. Therefore it is thought to be helpful for the

independent daily life of chronic stroke patients.
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(Winter, 2009: Ryu, 2010; Hamill & Ryu,
2003: Huang, Lu, Chen, Wang & Chou, 2008:
Lugade, Lin & Chou, 2011). 3 7AW F43
CoM (BoS-CoM) 18]3 CoP-CoM2] Al’¢H (sagittal

W4 (frontal plane)olAd e Zt=(angle) S
bzt A2k

plane),
Matlab 2016a (Mathworks, USA) <& E3}o] 7}
a9t (Figure 1).

Vertical axis

BOS or COP

Fig. 1. Definition of BOS-COM and COP-COM angle
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Table 1. Meantstandard deviation of stability variables and paired t-test results before and after white noise stimulus.

Variables Task Before Aflor t-value (p-value)
Standing with eyes-closed 6.02+1.42 5.51+1.30 1.50 (.15)
CoM gg‘;%e AP Standing with eyes-open 12.69+4.85 12.57+4.06 031(.76)
Sit-to-Stand 43.79+15.16 48.84+16.12 -1.76 (.10)
Standing with eyes-closed 4.80+2.33 5.78+3.87 -1.10 (:29)
CoM I({;?I%)e M-L Standing with eyes-open 3.92+3.21 6.04+8.43 -0.96 (.35)
Sit-to-Stand 28.60+9.25 32.78+12.18 -1.92 (.08)
Standing with eyes-closed 0.1240.13 0.11£0.09 0.37(.72)
cmlergg%area Standing with eyes-open 0.06£0.06 0.06£0.05 20.12(91)
Sit-to-Stand 3.16£2.58 4.32+3.37 -1.83 (.09)
BoS-CoM Angle Standing with eyes-closed 7.41+1.90 6.87+2.03 1.05 (.31)
in Sagittal plane Standing with eyes-open 7.48+1.89 6.99+2.05 1.00 (.33)
(deg) Sit-to-Stand 6.902.63 6.592.79 0.34 (.74)
BoS-CoM Angle Standing with eyes-closed 5.08+1.98 4.97+2.31 0.35(.73)
in Frontal plane Standing with eyes-open 5.05+2.05 4.85+£2.19 0.57(.57)
(deg) Sit-to-Stand 6.44+2.64 6.82+2.78 2092 (37)

Table 2. Meantstandard deviation of balance variables and paired t-test results before and after white noise stimulus.

Variables Task t-value (p-value)
Before After

Standing with eyes-closed 35.22+12.89 29.49+11.67 2.35(.03)*
CoP I({Iflnn%)e AP Standing with eyes-open 27.199.81 24.106.71 1.22(24)
Sit-to-Stand 68.20+10.89 70.52+11.02 -0.60 (.56)
Standing with eyes-closed 15.89+8.43 17.10+£9.22 -0.58 (.57)
CoP ?ﬁ?ﬂ% M-L Standing with eyes-open 14.6248.20 16.91£20.62 043 (67)
Sit-to-Stand 88.28+41.65 84.78+39.40 0.29 (.78)
Standing with eyes-closed 368.21+163.34 339.60+130.84 0.97 (.35)
COIE nslflvl%‘/ys)area Standing with eyes-open 369.56:165.04 373.56+187.37 -0.09 (.93)
Sit-to-Stand 401.95+147.52 404.26+204.34 -0.07 (.95)
Standing with eyes-closed 580.00+125.52 571.23+136.20 0.31(.76)
CoP \(’ﬁlgf/lst)y AP Standing with eyes-open 583.382121.93 592.08+157.38 2024 (81)
Sit-to-Stand 623.23+123.29 640.15+243.09 -0.40 (.69)
Standing with eyes-closed 590.12+154.37 563.04+122.61 1.00 (.33)
CoP \(’flll?n/“g M-L Standing with eyes-open 587.97+140.54 582.73+143.69 0.19 (.86)
Sit-to-Stand 597.43+£129.04 592.58+124.78 0.25 (.81)
CoP-CoM Angle Standing with eyes-closed 5.05+1.70 3.87+1.60 2.30 (.04)*
in Sagittal plane Standing with eyes-open 5.07+1.73 3.82+1.66 2.34(.03)*
(deg) Sit-to-Stand 5.20+1.99 4.47+2.46 0.96 (35)
CoP-CoM Angle Standing with eyes-closed 4.69+1.31 4.63+1.37 0.21 (.84)
in Frontal plane Standing with eyes-open 4.68+1.30 4.59+1.37 0.29 (.78)
(deg) Sit-to-Stand 6.20+2.02 6.131.73 0.19 (.86)

Note. * indicates statistically significant difference between control and white noise intervention group
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