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| Abstract |

PURPOSE: The purpose of this study is to evaluate the
functional effects of action observation plus functional
electrical stimulation (FES) treatment on the weight distribution
indexes (heel and toe; right and left), stability indexes, gait
velocities, and stride lengths of stroke patients.

METHODS: The subjects, who were all more than six
months post stroke, were randomly divided into two groups
of ten each: an experimental group and a control group.
TETRAX (Tetrax Interactive Balance System) and GAITRite
(GAITRite™ computerized gait analysis system) were
measured at baseline, six weeks after treatment. Participants
in both the groups received functional electrical stimulation
treatment, but the experimental group was provided with

additional action observation. Independent t-tests were used
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to compare the differences between the groups, and repeated
measured two-way ANOVA was used to compare the
interaction between the groups.

RESULTS: The result of the interactions between the
groups and the periods showed significant increases in the
weight distribution indexes (heel and toe; right and left),
stability indexes, gait velocities and stride lengths (p<0.05).
However, a comparison between the groups showed no
significance in the weight distribution indexes (heel and toe),
stability indexes, and stride lengths (p>0.05).
CONCLUSION: Action observation plus functional
electrical stimulation treatment should be considered as a
therapeutic method for physical therapy for stroke patients to
improve the weight distribution indexes, stability indexes,

gait velocities, and stride lengths.
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7%= 3tch(Burridge %, 1997).
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Table 1. Differences of general characteristics between two groups
Experimental group Control group
(n=10) (n=10) P
Age (year) 69.8042.22° 68.77+2.96 0.86
male 6 5 0.94
Gender
female 4 5 0.94
Height (cm) 164.22+5.18 162.50+7.34 0.11
Weight (kg) 70.11£2.61 68.90+4.77 0.76
Onset duration (month) 19.30+2.10 21.10+£3.93 0.84
MMSE-K (score) 25.1842.58 25.93+.17 0.29
Rt. 5 6 0.88
Affected side
Lt. 5 4 0.88
“mean=SD
sto] v, Modified Ashworth 2 %=(MAS) gko] 0~21HA) €] 7% ASE bRl HiAAA A Fotelal o
AH G Holk A(Yang 5, 2009), QAIAEC] ZPsdA  AAANIE W UEpHY 9 wrleke] 28 5o Al
2 ARG P AL AHMMSEK I A 248 o4 Ao AFHEE sheleh. A7 AT thE 2%
£ ¥R AHTombaugh®} Mclntyre, 1992), H24H] glo]  7PA A S2Zo] S 827} A9 4 Qe AR
ISm o4} Bajo] 7Hsdt A2 AA S ATHTable 1), SR PN
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1) TETRAX

AFAA e} YR 5 o] Qfsf 7 A
o3} vfo] @ m=ul 3e A|AElQ] TETRAX (TETRAX,
Sunlight Inc., ISRAEL)E A 3T} o] 83 cm, 2 69

cem, 0] 105 emQ] ZHEF 02 AFAA o= 220 oF
Za} FE, Ak gEI} FZof bz 479] & ol Al

A2 oflsin] o 7o) 9 Bl A0 25%7h Uejw
S 2 BEAZ AoleHe Ao A Aolo)
o] o] A - F, A+ S bt} 9 5B
o2t NS ojulstel 42t S0%0] THe4E %

A G R, AR Al BEYS 24
she Aom BEYY Gl dol, $29} 59 F40)
ols ¥e TEAH o E Aol 2] AHA A SHY
S ehiel, 97t A4S 55 B 28 Al
2) GAITRite
wasmel A7 el S dohiy] e HABHES
272 8 4= 9l= GAITRite (GAITRite, CIR system Inc.,

USA)E olgsto] Zgelgich. maRAlel T4L
Z0] 5m, % 61 cm, =0] 0.6 cmQl H3Y TOZ 161287)
o] WA} 127 vk 2502 BjdElo] 4] - B4
Aol tigt R E AlFoto] Hst, B 45 W

2719] A4 S4T AL R0 B2V BAE S
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7 Heket £ B3 e 27 shal By e
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7 24 708 ARG 2AsH olaA o
£2 24 4 Qe 538 4B 2gsel 1 B 4L
A3t

4, FAE

o] dL9] &= Window-2 SPSS (ver. 18.0) ZA| =
27 AFgsto] S ik B4 dEy
A& AHEsE Shapiro-wilk HAYHE S Has
o] A4 WAL AT, ATRENS BE W
o] W FHAS AU AlFA A =k A
S HAEEol A Ao Haaga doty] 95t
of WS4 BAREAS ol &Rl FAHA ol
Zq L0052 AAstct

4 ol = 54
714 oA A 74 Hof 7 o 1+ WIS
T Aol & H A Th(p<0.05). TAEH 4
Apol5 dobr 7] flaf HHEEA EakidA
o713 2 o] A AE At A Ith(p<0.09)
(Table 2, Table 3).

Table 2. Comparison of difference weight distribution(right - left) in both groups (%)

group post
Experimental group 35.18+8.75° 43.85+3.77
Control group 34.5244.03 34.20+3.23
t(p) 20.23(0.00")

Smean+SD, "p<0.05
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Table 3. Comparison of change in weight distribution(right - left) between the groups

Type Il Sum of

Source Squares df Mean Square F p
Time 153.55 1 153.55 8.03 0.01"
Group 303.88 1 303.88 6.69 0.02"
Time * Group 179.73 1 179.73 7.19 0.02"
Error 344.39 18 19.13
"p<0.05
2) A -3 AFAA v HHES SAREAS AAIRE A 71 OE AR
A A -3 vaoa 7154 A7 2 Hot 54 -8 2= UATHp<0.05)(Table 6, Table 7).
W AAEHE B 7152 A7AS el 2A
715 Hol £ 7 7 WSl old Aol7h A9 2. BHIse| M- & @
(p<0.05), Ao W2 AT} 20| Aobry] 913
N2 AR NS AN AT} 717 1E S ) BYEE B
24§ B 9 ATHp<0.05)(Table 4, Table $). AY A -5 unolA 7)5H AT 3t SA
ZHAAlEE S Wt 715 A7 A & R0l A
3) QPR A 4= B S7Fe 2ol & 3 7 RS FO3t Afol & HolX]
A A -3 vaoa 7154 A7 2 Hoh 54 & SITHp>0.05), ZLE|u, SA ol ThE Aat ZolE
W AAEHE B 7152 A7AS ol 2A dotr 7] Y3l S BARRAS AAg A3t 7]7h
Fag wol £ & 7 Wl fo3t Aok YA 3 2F 1 ATAE BT JATHp<0.05)(Table 8,
(p<0.05), AL ol w2 A} ZpolE ol 7] f|s) Table 9).

Table 4. Comparison of difference weight distribution(heel - toe) in both groups (%)

group pre post
Experimental group 41.30+5.85° 45.63£3.58
Control group 42.04+8.34 42.20+10.16
t (p) 10.70 (0.00")

Smean+SD, p<0.05

Table 5. Comparison of change in weight distribution(heel - toe) between the groups

Type Il Sum of

Source Squares df Mean Square F p
Time 27631 1 276.31 17.69 0.00"
Group 4.88 1 4.88 0.05 0.82

Time * Group 260.25 1 260.25 16.66 0.00"
Error 281.18 18 15.62

"p<0.05
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Table 6. Comparison of difference stability index in both groups (%)

group pre post
Experimental group 11.6146.12° 7.45+5.48
Control group 10.84+2.04 10.82+1.89

t (p)

-10.98 (0.00")

Smean+SD, *p<0.05

Table 7. Comparison of change in stability index between the groups

Type Il Sum of

Source Squares df Mean Square F p
Time 59.59 1 59.59 527 0.03"
Group 1.59 1 1.59 0.06 0.81
Time * Group 58.71 1 58.71 5.20 0.04"
Error 203.38 18 11.30
"p<0.05
Table 8. Comparison of difference gait velocity in both groups (m5)
group pre post
Experimental group 0.38+0.01° 0.59+0.02
Control group 0.38 +0.05 0.41+0.01
t (p) 0.49 (0.63)
Smean+SD
Table 9. Comparison of change in gait velocity between the groups
Source Typ eS(I]IlllarS;m of df Mean Square F p
Time 0.11 1 0.11 144.00 0.00"
Group 0.08 1 0.08 82.38 0.00"
Time * Group 0.08 1 0.08 81.00 0.00"
Error 0.02 18 0.00
"p<0.05
) 4g7A Ha ASTHE>0.05), LU, FAL Y] T A} 2ol
A A -3 BlaoA 754 A7AS L A dotr7] s WHESA ikHRAS AR 23t 7]
A AAEAS WAL 7158 AAT 2 mEA T 2§ 2 ASAE ETHE 9 THp<0.05)(Table 10,
%718 Kol £ 2 1b WS fOJ3 Ao|S Kol Table 11).
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Table 10. Comparison of difference stride length in both groups (m)

group pre post
Experimental group 0.91+0.12° 0.98+0.12
Control group 0.93+£0.15 0.94+£0.12
t (p) 0.15 (0.88)
Smean+SD
Table 11. Comparison of change in stride length between the groups
Source Typesglll]larS;m of df Mean Square F p
Time 0.03 1 0.01 14.05 0.00"
Group 0.03 1 0.03 1.05 0.32
Time * Group 0.01 1 0.01 5.38 0.01"
Error 0.04 18 0.01
"p<0.05
v, o A& 559 S S8t ofEo] AN
oh w3 UHY MEEEA) 44 3 A AH el
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2010). o] Aol A A A A&} HF /o] e
N4 g ngsms Aee Frow 5
Foll F&F= vlxlth ERL Choiot Park(2009)] ¢1-of
A= AAEH T S5ade BT Aol 435
I 754 Bl auE AL, FAE AAE
HE 2= x 28-S EQA]A(Jenannerod, 2001) X &3
2ALo| 7] s dkang, 2013)3 2575 o5 B
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