J Korean Soc Phys Med, 2025; 20(1): 57-66
https://doi.org/10.13066/kspm.2025.20.1.57

Online ISSN:2287-7215
Print ISSN:1975-311X

Research Article

Aol ¥EF BAY

].
R WAL 2ot 03%;. du] A7

The Immediate Effect of Rhythmic Auditory Stimulation Gait Training Combined with
Vibrotactile Feedback on Gait in Stroke Patients: A Pilot Study

Su-Jin Kim, PT - Sun—-Min Kim, PT, PhD' -+ Hyeon—Su Song, PT? -
Chang—Geol Kim, PhD® - Sang—Hun Jang, PT, PhD*

Department of Health and Medical Sciences, Graduate School, Korea National University of Transportation,
'Department of Physical Therapy, Gimcheon University, “Department of Physical Therapy, Graduate School, Korea
National University of Transportation, 3GOS Co., Ltd., 4Depar[men‘[ of Physical Therapy,

College of Health and Life Science, Korea National University of Transportation

Received: October 27 2024 / Revised: November 7 2024 / Accepted: November 28 2024

(©2025 J Korean Soc Phys Med

| Abstract |

PURPOSE: The purpose of this study is to investigate the
immediate effects of rhythmic auditory stimulation gait
training combined with vibrotactile feedback and rhythmic
auditory stimulation gait training on the gait in stroke patients,
and to compare the effects of the two training methods.

METHODS: Eight stroke patients who met the selection
criteria participated in two types of training methods:
rhythmic auditory stimulation gait training combined with
vibrotactile feedback(RAS-V) and rhythmic auditory
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stimulation gait training(RAS). In the RAS-V, subjects
performed gait training with rhythmic auditory stimulation
from a hand device while perceiving real-time vibrotactile
feedback, maintaining a consistent walking pattern. In the
RAS, subjects performed gait training in with rhythmic
auditory stimulation. The subjects participated in a total of 30
minutes of gait training, and gait parameters were evaluated
using the GAITRite® system.

RESULTS: In between-training methods comparison, the
RAS-V showed statistically significant differences compared
to the RAS of gait velocity, gait cadence, step time, cycle time,
swing time, stance time, single support time, double support
time, and double support phase on the affected and unaffected
sides(p <.05).

CONCLUSION: This study suggests that rhythmic

auditory stimulation gait training combined with vibrotactile
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feedback can improve the gait function compared to rhythmic
auditory stimulation gait training and that the inclusion of
vibrotactile feedback results significant improvements in the

changes in gait parameters.

Key Words: Gait, Rhythmic auditory stimulation, Stroke,
Vibrotactile feedback
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Fig. 1. Intervention tools; (A) Handheld device(AUDITORY
STIMULUS FEEDBACK MODULE, GOS,
KOREA), (B) pad-type foot pressure sensor
(GAIT MEASUREMENT MODULE, GOS, KOREA),
(C) transmitter and (D) calf brace.
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Table 1. Gait training program of RAS-V and RAS

. RAS-V RAS Time
Intervention .
Feedback Feedback (minute)
Warm up : 3

Rhythmic Auditory

Gait training Stimulation

Vibration Feedback

Rhythmic Auditory

. . it training : 25
Stimulation Gait training

Cool down : 2
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Table 2. General characteristics of all the subjects (N=8) B oo A7sl gAFE & 8o n], RAS-VES}
Variables Mean = SD RASE 4% 27124 &8 WS S35kqict. oAt
Sex (male/female) 53 9] dwtz EAL X (Table 2)¢} Ztt.
Age(years) 64.63+18.20
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Table 3. The comparison of gait parameters between RAS-V and RAS

RAS-V RAS
Gait parameter (n=8) (n=8) Z p
Mean+SD
Gait velocity 28.70+15.61 33.99:16.03 2380 017+
(m/sec)
Gait cadence 59.26+23.65 73.16+18.34 2521 012%
(steps/min)
) Step time A 1.18+.49 96+.35 2.524 012%
Gait
(sec) N 1.18+.55 80£.19 2383 017*
. A 2.36+.98 1.76+.54 2.521 012%
Cycle time
(sec) N 2.37+.99 1.77£.55 2521 012%
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RAS-V RAS
Gait parameter (n=8) (n=8) Z P
Mean£=SD

Swing time A 59+.23 52+.14 2.521 012%
(sec) N 49+.14 38+.06 2.366 018*
Stance time A 1.77+£.90 1.24+.44 2.521 012*
(sec) N 1.88+.87 1.39+.53 2.521 012%
Single support time A 49+.14 38+.06 2.366 018*
(sec) N 50+.23 52+.14 2.521 012*
Double support time A 1.32+.83 8442 2.521 012*
(sec) N 1.32+.83 86+.43 2.521 012%

Swing phase A 27.44+8.89 30.41%6.16 1.690 091
(%) N 22.40+6.31 22.7346.67 1262 207

Stance phase A 72.58+8.88 69.61+6.17 1.690 091
(%) N 77.59+6.30 77.29+6.66 1262 207
Single support phase A 22.4146.23 22.83+6.80 1122 262
(%) N 27.36+8.88 30.31+6.19 1.820 069
Double support phase A 51.43+14.37 45.53+10.11 2.100 036*
(%) N 51.06+14.21 46.66+11.73 2313 021%
Step length A 27.04+7.79 27.73+6.41 420 674
(em) N 28.85+5.81 26.51+10.07 420 674

Stride length A 56.05£12.75 54.97+15.51 560 575
(em) N 56.01+12.95 55.00+15.16 .000 1.000

*p < .05

RAS-V : Rhythmic auditory stimulation gait training combined with Vibrotactile feedback

RAS : Rhythmic auditory stimulation gait training
A : Affected side
N : Non-affected side
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