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The effect of training using rhythmic auditory stimulation on gait of stroke patients

Kee-eon Park, Insung Lee, Jaegun Oh, Ilsuk Lee, Sanho Choi, Sangkwan Lee, Kang-keyng Sung”

Department of internal medicine and neuroscience, College of Korean medicine, Wonkwang University

M Objectives  The goal of this pilot study is to observe the change of stroke gait by auditory cue training;

H Methods An intracranial hemorrhage patient was trained for 4 weeks. For the 1% consecutive 6days(the
1% week), the patient was trained to walk with auditory cue, what was called auditory cue
gait training condition. For the 2™ consecutive 6days(the 2™ week), the patient was trained
to walk naturally without auditory cue, what was called free gait training condition. For the
3" consecutive Gdays(the 3* week), the patient was trained to walk under auditory cue gait
training condition. For the 4" consecutive 6days(the 4™ week), the patient was trained to walk
under free gait training condition. We analyzed the gait using a treadmill gait analysis system
3 hours after the 6 gait training,

M Results Auditory cue gait training showed effects on gait parameters, which were increasing walking
velocity, step length, stride length, decreasing cadence, step time and stride time.

M Conclusion Auditory cue gait training improved gait parameters of a stroke patient.

B Keywords Rhythmic auditory stimulation, Stroke, Gait analysis
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Fig. 1. Brain CT image of a patient with cerebral
hemorrhage.

Table 1. Personal and Medical Information of a Pa-
tient with Cerebral Hemorrhage.
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Fig. 2. Treadmill gait analysis system and unloading
walker.
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Table 2. Measured Gait Parameters and Their Definitions.

A|ZH H3litH4(Temporal gait parameters)

127t 2&lis~(Cadecne, step/min)
Hali2 o (Velocity, km/h)
1zt7]|(Stance phase, %)
ground
S2t7|(Swing phase, %)
the ground
QUSHX| X|X|7|(Double support, %)
St 2Hk A|ZHStep time, sec)

Step frequency for 1 minute
Average gait speed

The phase of a gait cycle in which a foot has contact with the
The phase of a gait cycle during which a foot has no contact with

The phase of contact time of the both feet on the ground
The time taking from the heel contact of one side of the body to the

heel contact of the contralateral side

Time span of a stride

4

37t E%‘E%‘-(Spatlal gait parameters)

St &hk Z10|(Step length, cm) The distance between the heel contact of one side of the body and
the heel contact of the contralateral side

&t AE Z0|(Stride length, cm) The distance between two heel contacts on the same side of the

body
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AR HgER) o, 127 28 S(step/min)
7Y7} 93.45+5.75, 71.78+5.90, 80.47+10.25,
84.87+11.61, 77.65+5.32, 3 &% (km/h)y= 7t
7} 0.30+0.06, 0.3840.04, 0.37+0.06, 0.38+
0.05, 0.38+0.04, thu]E 312 Q217)(%)= Z+2F
81.81+4.51, 82.24+2.41, 81.26+3.87, 86.31 +
3.60, 81.37+2.74, ®utH]H 312 JZ7](%)
L 747} 90.54+2.44, 90.73+1.58, 87.13+2.62,
86.88+9.86, 87.56+2.69, ulu]gl 17 5717
(%)= 7F7F 18.19+4.51, 17.76+2.41, 18.74+
3.87, 13.69+3.60, 18.63+2.74, H|upu]E 12| &
Z}7)(%)= Z¥Z} 9.46+2.44, 9.27+1.58, 12.87+
2.62, 13.12+9.86, 12.44+2.69, %F5}A] A2 7](%)
L 747} 72.34+5.56, 72.88+3.27, 68.37+5.06,

1

(sec) 717} 0.83+0.06, 0.98+0.08, 0.85+0.08,
0.81+0.09, 0.89+0.07, H|utu]¥ 3+ Q= A7}
(sec) Z}7} 0.46+0.04, 0.70+0.10, 0.67+0.14,
0.64+0.30, 0.67+0.07, 3 A& Al7Ksec)S 22t
1.29+0.08, 1.68+0.15, 1.52+0.20, 1.45+0.29,
1.55+0.100]¢IT}H(Fig. 3-6).
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Fig. 3. The change of cadence(step/min) and velocity(km/h). White bar representing cadence is applied to left
scale. Black bar representing velocity and is applied to right scale. A, auditory cue gait training condition; B,

free gait training condition.
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Fig. 4. The change of stance(%) and swing phase(%). The 1" and 2™ bars from left axis represent stance and
are applied to left axis. The 3" and 4™ bars from left axis represent swing and are applied to right axis. A, au-
ditory cue gait training condition; B, free gait training condition.
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Fig. 5. The change of total double support(%). A, auditory cue gait training condition; B, free gait training

condition.
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Fig. 6. The change of step time(sec) and stride time(sec). A, auditory cue gait training condition; B, free gait

training condition.
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Fig. 7. The change of step length(cm) and stride length(cm). A, auditory cue gait training condition; B, free

gait training condition.

4.90+2.39, 10.85+2.10, 7.82+2.66, 6.48 +2.45,
10.87+1.81, H|utH|E
5.78+1.24, 6.92+1.63, 7.82+1.55, 8.78+3.73,
5.39+1.48, gt A& Aol(ecm)= 22t 10.74£2.38,
17.83+1.96, 15.70+2.98, 15.30+3.31, 16.22+
1.490] A ck(Fig. 7).
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Table 3. Change of Gait after Auditory Cue Training for 6 Days.
[Up— 1°t week 2" week
cEE s 2= HEH e 2=
A|ZH HalitH4(Temporal gait parameters)
1827t H3li4~(Cadecne, step/min) - (+) (-)
H3l& e (Velocity, km/h) - (+) (-)
Zt7|(Stance phase, %) OIS - (=) (+)
HIOMH|S - (=) (+)
22t7|(Swing phase, %) [ TE[ES B, () (+)
HIOH|Z - (=) (+)
Q5K X|X|7|(Double support, %) - (=) (+)
S &k A|ZHStep time, sec) OH|= _ (+) )
HIOMH|S - (+) (-)
St A2 AlZKStride time, sec) - (+) (—)
27t BalitH4(Spatial gait parameters)
S % Z0|(Step length, cm)  OHIZ - (+) (-)
HIOMH|S - (+) (-)
Bt ZE Zo|(Stride length, cm) - (+) (-)
-, base line; (+), positive gait change; (=), negative gait change
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Table 4. Change of Gait by Pain on Both Lower Limbs during the 3rd Week.

2" week 3 week 4% week
e HSH HZIA = 23is S HllsH
AlZHt et~ (Temporal gait parameters)
122 28i4~(Cadecne, step/min) - (=) (+)
a2 (Velocity, km/h) - (+) (+)
@l1Zt7|(Stance phase, %) a[TEIES } (-) (+)
H|OMH|S - (+) (=)
L£2t7|(Swing phase, %) a[TEES - (-) (+)
H|OH|S - (+) (=)
QF5IX| X|X|7|(Double support, %) - (=) (+)
Sh 2% A|ZKStep time, sec) a[TEES ) (-) (+)
Blofel= : O NG
st AZ A|ZKStride time, sec) - (=) (+)
Z7ret HalitH4(Spatial gait parameters)
Sk gtk Z10|(Step length, cm) a[TEES - (=) (+)
H|OMH|S - (+) (=)
St 28 Z0|(Stride length, cm) - (-) (+)

-, base line; (+), positive gait change; (—), negative gait change; NC, no change
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Table 5. Change of Gait Pattern Before and After Auditory Cue Training.

HilsH ™ 4" week E3 B i

A|ZH HalitH4(Temporal gait parameters)
1827t H3li4~(Cadecne, step/min) - (+)
Hal& e (Velocity, Km/h) . (+)
1zt7]|(Stance phase, %) oS - (+)
S ES - (+)
22t7|(Swing phase, %) ] ES - (+)
I EIES - (+)
A5HX| X|X|7|(Double support, %) - (+)
SF 2k A|ZHStep time, sec) B[] ES B (+)
SIS - (+)
ZE A|ZHStride time, sec) B} (+)

3 H3litH4(Spatial gait parameters)

rol | O [ rok
N

4tk Z10|(Step length, Cm) oH|E - (+)

RS - (-)

5t 42 Z0|(Stride length, Cm) - (+)
-, base line; (+), positive gait change
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