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| Abstract |

PURPOSE: The purpose of this study was to investigate
the effect of balance rehabilitation training with the visual cue
deprivation on gait function in stroke patients in comparison
with balance training without the visual cue deprivation.
METHODS: Twenty two stroke patients participated in
this study. Patients were randomly assigned to one of the two
balance training program with and without the visual cue
deprivation. Balance training session for each group lasted 50
minutes, 3 times a week for a total of 6 weeks. Gait function
was measured with the Functional Gait Assessment (FGA),
the self-selective comfortable gait speed (CGS), the maximal
gait speed (MGS), and the Gait Analysis System. Temporal
and spatial gait parameters of each evaluation were measured
before and after the balance training program respectively.
RESULTS: After the program, the visual cue deprivation
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group improved significantly in the FGA, the CGS, the gait
velocity, the step time, the step length, the stride length, and
the Functional Ambulation Performance (FAP) in
comparison with the balance training group with the visual
cue (p<.05).

CONCLUSION: The gait function of the participants
with the visual cue deprivation showed more improvement
after the balance training program compared to the patients
group without the visual cue deprivation, Therefore, the
balance training program with the visual cue deprivation may

be useful for rehabilitation of patients with chronic stroke.
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C: Fifth to sixth week.

Fig. 1. The Balance training with visual cue deprivation of each weekly
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2007, Wrisley &, 2004).
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2) oFA R <L (self-selective comfortable gait speed:
CGS)
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3) Fo R 3P<L(maximal gait speed: MGS)
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7] $istod, EA7E 1mE et WA He 5 J %
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£ Foiot RASEE 2e) SIF AR B
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=5 R cSteffen 5, 2002).
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4) B A AH|(The Gait Analysis System: GAS)

HYEA A AE|(Gait Analysis System, CIR Systems
Inc, W=9) HaPe] 22
274 A2 dHA UdchMenz 5, 2004; Webster 5,
2005)(Fig 2). GAS+= AFFE o] AR} X8 Z(electronic
walkway)E USB ZE 2 HZA3slo] Az} BYZ 9] A7t
Z(temporal), 371 (spatial) 23] H-E Ao g =74
She Toto|th AR} BaR o= 27 o] 1em?l 13,82470
o] AlA7} 1.27cm aft} Az} HYP2E aef SR o=
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9] 7]%2 H3J43(functional ambulation performance:
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3. The Gait Analysis System Parameter A&
3% wst Hm

hofl thgt GAS =3 §i4=9] ek f BlaLlof A
A7t AyEE e HleEE B ATHsip time), B3
$77] vl (swing phase), HloHe| S §217] MR g
(swing phase), H]O}H]Z 1Z}7] ¥l B8 (stance phase)=
At B MpEolA AlZE At 4PEH F SAIS
Hog o3k Apo]E HITh(p<.05)(Table 4).

Table 1. General and clinical characteristics of the

subjects
visual cue .
. visual cue
deprivation (n=11) p
(m=11) ?
Age (years) 53.09+7.112 54.36x14.37 796
Gender
Male 8(73%) 6(55%)
Female 3(27%) 5(45%)
Time since 515443264 45272409 614
stroke(month)
Type of lesion
Hemorrhagic 3(27%) 4(36%)
Infarction 8(73%) 7(64%)
Side of lesion

Right 4(36%) 4(36%)

Left 7(64%) 7(64%)
Height(cm) 163.36£9.00  162.54+12.74 .864
Weight(kg) 66.36+5.66 64.81£1491 751
MMSE-K 26.63+2.15 25.54+1.96 230
MBI 83.18+7.25 79.54+11.64 390

MMSE-K: mini-mental state examination-korea, MBI: modified
barthel index.
¥mean+SD.

A7} o8 2L ol 24 A|7Hstep time), Wl
A ZHstep time), H]E}H]Z B 2 (step length), Tf
H]Z 3-Z}7](swing phase), B}H|Z ¢ Z}7](stance phase)
ol 1 WS 2HEY T BANLoR
2 1 YH(p<.05)(Table 4).
R R L I e RIS P
(velocity), m}H]Z B2} Al 7Kstep time), H]upH]S B2}
(step length), B]u}H]Z 21 ZK(stride length), FAP2] H
shgo]l FAHA R {OJRt AtolE HATHp<.05)
(Table 5). = A5 A7} FGA, CGS, GASQ] H a2,
ohlZ B A7) wjohel s m wlohelS e,
FAPO|A &= et ZF 203k Aol & Hich
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Table 2. Comparison of general gait parameters between before and after balance training within group

Visual cue deprivation Visual cue
(n=11) (nx=11)
Before After t Before After t
FGA(score) 9.54+2 874 19.63+4.69™ -11.485 9.45+4.34 15.09+6.86™ -6.670
CGS("5) A42+.19 56+.22" -6.269 43+22 49+.24™ -3.645
MGS("5) 52+.24 70£.29™ -5.092 .50+.27 61£33™ -3.593

FGA: functional gait assessment, CGS: self-selective comfortable gait speed, MGS: maximal gait speed.
*mean+SD, “p<.01.

Table 3. Comparison of different value of general gait parameters after balance training between each group

Visual cue deprivation Visual cue ¢
(n=11) (n=11)
FGA(score) -10.09+2.912 -5.63+2.80™ -3.654
CGS("5) -13+.07 -.06+.05" -2.739
MGS("5) - 18+.12 -11£.10 -1.432

FGA: functional gait assessment, CGS: self-selective comfortable gait speed, MGS: maximal gait speed.
2mean+SD, *p<.05, “p<.0l.

Table 4. Comparison of gait analysis system parameters between before and after balance training within group

Visual cue deprivation (ni=11) Visual cue (n=11)
Before After t Before After t

Velocity("5s) 36+.182 54+.18™ -5.236 37+.19 A5+.23" -3.263
Step Time(s)

Affected 1.12+.41 .86+.15" 2.628 1.03+.37 1.06+.49 -467

Unaffected 1.00+.57 .66+.11 2.204 1.11+£.77 92+.64 1.139
Step Length(cm) 2557

Affected 34.41+11.84 40.20+11.21" ’ 32.89+10.71  38.63+7.82" -2.399

Unaffected 31.22+7.78 38.93+8.83"" -5.654 30.05+8.22 30.26+10.61 -.139
Stride Length(cm)

Affected 67.44+19.11 79.11x18.29" -3.068 62.95+16.18  69.48+15.7" -2.993

Unaffected 65.01£16.49 80.08+18.28™" -5.371 63.64+17.32  69.11£16.3" -2.500
Swing Phase(%GC)

Affected 33.05+8.64 37.81+4.46 -1.895 29.0449.99 34.72+7.17 -1.975

Unaffected 26.77+7.37 27.50+6.38 -394 22.14+8.12 26.29+6.36" -2.693
Stance Phase(%GC)

Affected 67.69+7.08 62.43+4.76" 2.612 70.95£10.00  65.28+7.14 1.968

Unaffected 76.81+8.64 72.71+£6.23 1.398 77.85+8.12 73.75+£6.51* 2.629
Double Support(%GC)

Affected 45.68+9.37 34.71£7.08™ 4.887 48.49+17.18  41.49+13.4" 2.403

Unaffected 45.9049.21 35.53+7.04™ 4.750 48.60+17.58 41.43x13.4" 2.403
FAP(score) 53.00+12.50 70.73+15.68" -4.990 54.45+11.63  59.64+16.1" -2.592

FAP: functional ambulation performance, GC: gait cycle.
*mean£SD, *p<.05, *p<.01.
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Table 5. Change of before and after balance training
between group of GAS

(N=22)
visual cue .
o visual cue
deprivation (n=11) t
(n=11) ?

Velocity("s) -18+.11 -.08+.08" -2.321
Step Time(s)

Affected 26+.32 -.03+24" 2392

Unaffected .34+.51 20+.57 .615
Step Length(cm)

Affected -5.80+£7.52  -5.74+£7.93 -.018

Unaffected 771452 -22+5.17 -3.617
Stride Length(cm)

Affected -11.67£12.62 -6.53+£7.24 -1.172

Unaffected -15.0849.31 -5.47+7.25" -2.701
Swing Phase(%GC)

Affected -4.75+8.32  -5.70+9.56 245

Unaffected -73+6.13 4154512 1424
Stance Phase(%GC) 119

Affected 525+6.67 5.67£9.56 003

Unaffected 4.09+9.71  4.10+5.17
Double Support(%GC)

Affected 10.96+7.44  7.00+9.66 1.078

Unaffected 10.36+£7.24  7.16£9.89 .866
FAP(score) -17.73£11.78 -5.18+6.63" -3.078

FAP: functional ambulation performance, GC: gait cycle.
2mean+SD, *p<.05, “p<.0l.
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(Nadeau %, 1999; Olney 5, 1991). K P& 0] Wl

BAT AL Qo8] BaGEe] 1.8 By
FRGS ZAN T, BG B Fuge] ZUL
Hejdro] =x103 UrE}L}EHHallemans 5, 2009). &

Aol A] vluhe| S HAb) Ak §ofgh Zto 7} 9l
AL, THH S oI5t 2pol 7k GlGie). L o] 2= uh
HIZ A FolE5 o AR HlupH] S BAty) ke
ol Zojxl Znt whn|S apd o] QMg o] ke
A S A7) FaT A 5 5 ol
Hlopn| 50] RAgm GRS SR e o Ab
FETh Hsu 5(2003)2 267 2] Hupy] 2k}

P
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o

2 nasEe vty BA u]go] dR i aa
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