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— ABSTRACT —

The purpose of this study was to determine the effects of FES on the clinicaltest
patients who had disturbance gait due to cereberal vascular accident.

The subjects for study were 16 hemiplegic patients (3 Male and 7 Female) who can gait
with or without device. Their average age was 55 and they received average of 20.19
month of treatment collected data analysis was completed by using one-way analysis
variable(ANOVA), Pearson (-1<r>1).

The results were as follows :

1) There was difference in four variable (stride length.gait speed,gait cadence) between

at the biginning and at the end of the treatment of FES (p<0.01).
2) There was relationship in capacity of activity between MAS and stride lengt h (r = 0.
751), gait speed (r = 0.689) but no relationship gait cadence (r = 0.236).

3) Age revealed relationship of stride length (r = -0.727), gait speed (r = -0.725), gait
cadenc (r = -0.362).

4) There was no relationship in months post-CVA with MAS (r = 0.171), stride length (r =
-0.110), gait speed (r = -0.096), gait cacedce (r = -0.154).
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H 1. Basic data about subjects participating in study
i\;bjects Age Gender  Hemipareseis Mon%u\s, KOSt " Orthosis Walking Aid
1 46 M Rt 8 X X
2 7 F Lt 24 AFO single cane
3 57 M Lt 26 X X
4 48 M Rt 48 AFO X
5 49 F Rt 32 AFO X
6 59 M Lt 40 AFO X
7 34 M Rt 2 X X
8 42 F Lt 5 X X
9 43 M Lt 18 AFO s%ngle cane
single cane
10 62 M Lt 40 X s?ngle cane
11 61 M Lt 5 AFO single cane
12 61 F Lt 15 AFO X
13 77 F Rt 34 X single cane
14 64 F Rt 11 X X
15 67 F Rt 12 X X
16 36 M Lt 3 AFQ X
Mean 55.19 20.19
SD 13.20 14.96°

ator) =R A9 EA Ao},
a3eg 98 2= (surface stimulator) €]
WAAd #A7E AA Helddd g7 7178
Ao gojd Aotk AU T HET)
9o zZ8 F I wigsAdez AT =59
gty FIFRA, nFFEH Hol, BHEFS
& doh? ol g FAelA EzEy] flo|
A9 RYPHHE-E rdsge A oy
doltt, S ZHo] AHH TFolU FES

2 280o] Foldte RE ¥n
HEZ UM F ox Fn 2y Y
Ho] 222 Byo] 7t A= wWEE
Fo] AR HErld oEdA HEV|E F
814 @& Mol WEAA(ankle sprain)¥
a4 E Zn BYPE T}, of Haxg Bx
719t 2EFH(ankle sprain)e] AP8a A7
g AAAN RS SR s AR
9] 3}2A FESE ©| 4 HEF8A B3

m\o

op

rSl

59 3¢ A8 240 A,
A7t % By
APChA

o] Aol HAF fRE= FAHIEY AR
g A AN EE B HEFE FA2E I
A2 g, ATFAFE ofdl AHYIIEe]
we 1699 #x& A9t
1. H8F Az HEFo] € TAFNAN
Zaxay 3718 gedy ozligol g
A4

2. ARG} 7sddEsr Ageld Bz
g o} &3la] Hie} Jted 84

3. FESE oj&3ld HU3 Fx9 AFo=
Bifo] 7l A9 & FFHo] e
4.

— 541 —



4. AZg ZAdodt HRRZAY,
&t e A9sA.

5. FES AH&& QA&x Az & # 3l
&2t

6. @Hd] FHoh} ¥Yo] g TR

7. A7t FES AHgel % &2

$3¢ 3

o1y
HEg 1699 BAE 3FEL 1500 34
U gelxas FESARE ugtor], 224

%‘lr° AFMAE EFeta) 30RM 1MLR
. det BejAlgERe A2 29 A
PozalgwrH o2 Bobath Approach
A% ¥ Z2a¥E A
ez g B4 7%AHQ
5% FHAY, A AR=E
' #deely F4AHA EE HHste
Astn, AgA FFxHoiv 71%A

o
8
L

o

Ho
>
ox to
4 Ao
rk

x o
e

rié

o kb b xR jo K
B> e 8
m[ﬂl.\_‘io}‘.

to :&ﬂlg

(2
&
1))
i (o
2

A7) Mol Fztes R
F29 VARG R Rde A
Habstm HWerg Aol HA el whgol
2 wiztx] Z2E 24, olm Hrlo] o
g ARAYFE HAZ s gZE 53
o8 AHFIA g, a8z 98 2943
(foot switch)x wupd REo) Rirsigo,
227 BEHES 34T dole FA AIAE
2 2AHYYG. A= AFAEe E¥e B
171 Bde BIPE WEsie 8o H7
o}, AFFEE F& AN HAS
] veigg o & A= FUHs) W
g zAle] o] vl 10% &¥ AH
ByS Ao, =2 BYPL A3}
71 Aol vlEe 2 1FE AR U
3IFFE ARFEEE T Fo BIPE Azsg
=3

B8e 20M walkwayeold A3l X84}
£ #&(affected side)d) MM BLF A&
ANttt FESAEE BE 3#A4E Y X

2L
=
2
R
Lo

4
[o

ol

2 oMo & N Nl
_>,;,__,o[or-{n

gA}
ii=
Bejgel HA @& whgo] HolA #FE S
2P AL ASMAE Az o 2
A8l BrtgERo 2= A A (stop watch)E o)
43t BES(Number of Stride), HoEE
(Mean Stride Length)(FAHel/2 &) #HE
BYP£% (Mean Gait Speed)(FAZ/ZT).
B isﬁ*’r‘"ﬂ(Mean Gait Cadence)(F8 %
F/EDE A8y A Fo A7 334 3
7}0}9114‘”””8) #zre] 71eA e oy
7FA RS FETA g LotrRy] f35td
%547 HZ(Motor Assessment Scale
MAS)'WE A& Fol Hristdtt. MASE 970
9 g8 = FYA ZolE7](supine to side
lying) - ¥4 ¥€ojurl (supine to sitting
over side of bed) - ¥2AA T ¥ (balanced
doji} @7 (sitting to standing) -
B (walking) - 4A 7% (upper-arm
function) - & &%(hand movement) - Z X
" & &¥(advanced hand activities) - ¥ut
AR DA% (general tonus)E o] FojHd glo
5 Ztzte] §EF (0~6He] HFE Fof H7t
st}

A8 - ¥t st ANBARY 2AE &

sitting) -

FES 717 MY

o] Aol A€ FES 2 &571F(Microstim)
& Intermittent rectangular biphase
stimulation pulse°ltt. ©°] ZI3& AF7
(Stimulator box), HAF(Electrodes), #% &
#AX (Foot switch) 3709 FEoE FA4=H} gl
o},

AZ71(Stimulator) - AFAEx 0~99m4,
AFNEE 1~99Hz, A FZ(pulse
duration}€ 10~700 microseconds® Hoj

Ak, o] AFAM AFHEE T0ma, AFUE
&= 35Hz, AFEZL 250 microseconds® A%
€ Aot

HA=Z(Electrodes) - ZAAMIY & Moz

— 542 —



Hojglern HAF L AAEZY 71X Faf,

B
Ae 71A B B&A3a electroded 1387
S8l self-adhensive electrode® Ah&8blc.
A= (Electrode) & 5x5cm self-adhensive
pad& AM&3tTh

W2 29 X (Foot switch) - H&lFrlolA w
X739 AFE FAl dejviA sules ¢

Rl 29AE FHA[G. o 2HAe
B F BHe delzt A"hdA HolAlA

HA 29427 g A" FAER 297
"ot 29447 €A HR WS 30 o
o] gg.

sS4 ¢y
48 ABEE SASE o83 HF RE

(Mean stride length), H# 2% Mean
gait speed)., H# EIFF7|(Mean gait

cadence)®] BT E 4F st AgAH F9
FES &% HlE& ANOVA, a paired t-test
& ol &3, MAS(Motor Assessment
Scale)st 2 EAe(Mean Stride Length),
B &z (Mean Gait Speed), BRI F7)
(Mean Gait Cadence)rtele] &5 @A divle
Persons W& ©] &3l

MAS(Motor Assessment Scale), R ¥F7]
(Mean Gait Cadence), X E(Stride
Length), X84 %(Gait Speed)® HiAte)
vo], & ¥ 87| (Time between
onset of beginning of therapy). €4%94
(Side of impaired)Alolol @A dule
Pearsons AW < o] &3igith

-~ 543 —~



E 2. Values of the Four Measured Variables for Each Subjects and Their Group Means

Subjects yrag Stride Gait Speed(m/s) Gait Cadence(Number of step/s)
No. 1 2 3 1 2 3 1 2 3
1 44 .714 .769 .70 .526 .556 .669 .737 722 167
2 34 .367 .384 417 .156 .16 .167 .437 .416 .4
3 47 .769 .833 .909 .485 .540 571 .605 .649 .629
4 49 .952 .909 1 .690 .714 . 740 .724 .786 .740
5 47 .909 909 952 .526 .556 588 .759 611 778
6 40 .322 .333 .350 .206 .230 .333 .395 .690 .95
7 49 1 1 1.11 .667 714 .80 i .714 .72
8 36 .740 .769 .8 .540 .588 .606 .730 .765 .758
9 4] .588 .667 .714 .333 .357 .426 .567 .536 .848
10 40 667 .690 .714. .267 .308 .333 4 .446 .467
11 32 .5 .26 571 .345 .357 .364 .690 .679 .646
12 30 .392 .4 417 .260 .308 .351 .662 .649 .842
13 40 .5 .562 .556 .241 .294 .351 .482 .559 .632
14 29 .333 .351 .364 153 . 206 .250 .458 588 .688
15 49 .667 625 667 .339 .351 . 364 .508 561 .545
16 32 .556 .588 .690 .238 .286 .333 .429 .486 .483
Mean 39.94 .622. .642 .693 .372 .407 .452 .580 .616 .670
SD 7.11 218 .201 .236 174 177 .183 .135 L1106 .145

% (1) At the begining of program without FES

{2) At switch over of treatment without FES

(3) At the end of thr program with FES

HAFE

R 204 A B3] AR Fo Zze] W
Wale] PGy FFHANE depden, ® 3
oA zizte]l g Eo diste] g}y Mg F
o] A8ERE ANOVA (99%) % FAZEAE
B Fc},

g7lela B AF Fo BEZ (Stride
Length), B¥&E (Gait Speed), EIFF7)
(Gait Cadence)®te #®oF Aol B
(P< 0.01).

H 3. Andyss of Variance results of subjects perfor
mance . determined by four varigbles (Stridelength, Gait
Speed, Gait Cadence)

Sride Gait Gait
Length 3 Speed 3 Cadence
Stride Length 1 p € 0.01
Gait Speed 1 p<0.01
Gait Cadence 1 p<0,01

E 4 A= MAS (Motor Assessment Sc~
ale) 9 BZ (Stride Length), H¥g&x
(Gait Speed), E3A;F7] (Gait Cadence)2}s]
4% ABdu|E Pearson (-1<r>1) &g A
#E Yeblo.

o719l MAS (Motor Assessment Scale)
9} HE (Stride Length), BR¥H% (Gait
Speed) St ZE FB{TAT ANV, MAS
(Motor Assessment Scale)$t H#F7)
(Gait Cadence) = Za#A 7 At

B 4. Comelation Coefficients (Pearson r) Between Motor
Assessment Scale, Stride Length, Gait Speed, Gait
Caderce.

Sride Gait - Gait
Length 3 Speed 3 Cadence
MAS 751 .689 .236
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1) Agst7l A AF Fol BEF (Stride
Length), E3&E% (Gait Speed), H#F7]
(Gait Cadence)2 #9% ztol7} UAT (p
(0.01).

2) MAS (Motor Assessment Scale), B Z
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