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| Abstract |

PURPOSE: This study was conducted to determine the
effects of treadmill gait training with obstacle-crossing on the
static and dynamic balance ability of patients with post stroke
hemiplegia.

METHODS: Twenty-one patients with post stroke
hemiplegia were divided into three groups as: treadmill gait
training with obstacle-crossing (TOG, n=7), treadmill gait
training without obstacle-crossing (TGG, n=7) and a control
(CON, n=7). TOG and TGG performed exercise for 20
minutes, three times a week for 8 weeks. Static balance ability
(stability typical, ST; weight distribution index, WDI; fourier
harmony index, FHI; and fall index, FI) and dynamic balance
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ability (berg balance scale, BBS and timed up and go test,
TUG) were measured before and after 8 -weeks in each
exercise group. Statistical analyses were conducted using
two-way ANOVA with repeated measures, a paired t-test, and
multiple comparisons according to Tukey’s HSD.
RESULTS: FHI and BBS were significantly increased at
TOG (p<.01) and TGG (p<.05) after 8-weeks compared to
before treadmill gait training with obstacle-crossing. FHI and
BBS were significantly increased at TOG compared with
CON and TGG (p<.05).

CONCLUSION: Treadmill gait training with obstacle-
crossing was more effective than that without obstacle-
crossing to improve posture control and independent daily life

performance of hemiplegia patients.

Key Words: Dynamic balance, Hemiplegia, Obstacle

crossing, Static balance, Treadmill gait
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ctExR 7P &8 WAshe 3 Aolle Heprlo|oh 3hH, Hwang 51
(1]. Hup]= = wif&o] 2 ohe] Z&o] ofsty T By TS YA
= SAoH2], A4 E sl et 29t ¢ chRt &84 Aol vk
A A, 0 AFEE D A 28 ole] 2 24 L $AS S BN Edo] ojRolgirkn
& 59 & o7t vrehdth3]. Hukn] ghK(patients FAEHg o0, Pak S{1912 EFEY B3 T2 tie
with post stroke hemiplegia)s= A ZbAoll A AR F4l& TR o 2 g0l T B2 VAl ol
THSO2 &7|= sEo] Wol AstEm, o=« = AABHEA A GALS] 9 FARRE 27 B Aol A1 €]
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2 &=al Itk Dobkin [14]2 EF =Y H3 TS A grerole Ekekal FoflE |r] EaT 2y &1
A A FARRS 913F A&7t ofd e A4 24 o] A& 4l FAS LT 73 Yol n|A= YFS
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Subject selection ‘

‘ Patients with pest streke hemiplegia (n=21)

(ST, WDI, FHI, FI, BBS. TUG)

Pre-test ‘

[

| l

Treadmill gait training
with obstacles crossing
group
(TOG, n=7)
Treadmill gait training with
obstacles erossing

20 minute, three times a

week, B-week

Treadmill gait training group

(1GG. n=7)
Control group

Treadmill gait training
(CON, n=T)

without obstacles
) Mon training
20 minute, three times a

week, B-week

B-week post-test ‘

(ST, WD, FH, FI, BBS, TUG)

Result analysis |

Fig. 1. Schematic diagram of study process
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(B)

(A): initial swing, (B): mid-swing.

The obstacle was placed on a treadmill belt on the same line as the non-paralyzed leg. The obstacle was applied
when the paralyzed leg moved from the initial swing to the mid-swing.

Fig. 2. Treadmill gait training with obstacles crossing

D foyr
S Broox
H )
s
5o
oox
o
o, fo
O]
—:‘ rO
o
ilffg
2
ﬁ',l',
rr
o,
Ho
ol
iﬁ ol

I 32

o
Hor
m
i)
e oy

i
=

f
e
<t

o
= o
l o
W
olo rlo
N
In e
g ot
N
(m
&
I

i
r‘{ol’ o
[
flo
=5
O:
%
1o
B[y
i)
o
l-'O
=
=
il
I
oz mlo
1
H1
u

Mot >~ 30 pd

o
oo

of
ol

) A 43 &

o] A9 HA % Y HAE fleiA HEZA
4% 58 =4 7|(Tetrax, Ramat Gan, and Sunlight
Medical, Tel-Aviv, Israel)E AME-5}o] S H(pre)d}t &

% 8% F(postel S OmFig 3), 2471 54
A Az 880]1, 2HA7E AlFEE 950]Th
27). HEStAE 47H«l ¥ 9 Z%4"(Force Plate)©]

S B9 o ol W 9l Rl
42 o wats 2gsiglon, B 24uel des
)zt EEF(diagonal sway)T} A|S0]5 1) €l (weight
displacement patterns)2] H3}E E3| oHg Al x| 4(stability
typical, ST), H|ZEFEX|4x(weight distribution index,

Fig. 3. Tetrax balance assessment
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of W& H3E Uehll= Aot} Fle Yol thgt
AEE U= Ax2H Al e s 275, 0
~ 355 3o YA FH T (low risk of falling), 36 ~ 57-&
B35 YA S & (moderate risk of falling), 58 ~ 100-2
2 AL ¥ T (high risk of falling)2 A =]o] Ltk
ALY AN E Fh= 27] 3 AI719] ARE
SEFAZIA] ¢47] fl8f 102 52t AA|S] QMg S} o s
gelstar 45kl o, 87429 ARA|o| A Al2H5}3d
th 87FA 9] AHA| - 271 9] AAl= EQERE A A He
A9 245 98 K]l e u =(pillow, 31 cmx12
em)E T offjeo] FaL FARSHITE AEA Y] S
Aol W71et fAbekH, S Al iR A5 4
UE=F 287 FolA Aldsth 274 Fole &4
e et Algtetes shlch 5742 8712 4449
TAYE AlQE G on, S S oA ol 3 &
gaoll Al oA AW 2GS A= INE AEA L
2 AR Fdhe 9ol thAl F7gskaL Ao
e} ot AR B 1ol 71 dliel A did
AR =910l skt ti A @ ST flolA
the 87HA] A 3224 77 A4S AldYskich
87k 9] M= th&at
1) NO (RHA| 1): 9F& B Bk2 AlQl= ARAJoA
=& & Alefj(normal position, facing forward, eyes
open, NO)
2) NC (AHH] 2 9P W7 Bl Agle ZpHoA

=5 7+ Ae(normal position, facing forward,

o

eyes close, NC)

3) PO (AHA]l 3): &hejs =(pillow) PJollA & Rl
H2 AQds ZAloA & £ “Hi(Facing
forward, eyes open, standing on pillows, PO)

4) PC (R}A] 4): o =(pillow) PJollA oF& Rl
HEZ A Q= AHAlA =2 A2 /S Hl(Facing
forward, eyes closed, standing on pillows, PC)

5) HR (RHA] 5): wej& LEHC R 7 ZpA| A
T2 7S Al (Head turned to right, eyes closed,
HR)

6) HL (AHA] 6): HeE e&o = =1 A4 ==
72 Abe|(Head turned to left, eyes closed, HL)

7 HB (A1 7): M2l Rz B AN £
748 Arelj(Head bent backwards, chin up, eyes
closed, HB)

8) HF (AHA] 8): M2]& &2 w9l AAolA ==
7+2 Arel(Head leaning forward onto chest, eyes
closed, HF)

2) 53 49 59
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Table 1. Physical characteristics and equivalence check of subjects

TOG (n=7) TGG (n=7) CON (n=7) F p
Age (year) 76.000+8.347 77.429+6.024 79.286+4.821 441 650
Sex (male/female) 4/3 4/3 4/3 .000 .999
Height (cm) 161.757£13.218 159.957+14.786 163.300+11.436 112 .895
Weight (kg) 64.257+8.224 60.343+8.574 65.171£6.271 766 480
troki
_ Stroke type 6/1 6/1 43 2786 088
(infarction/hemorrhage)
Affected side (right/left) 6/1 2/5 3/4 1.000 387
Onset time (month) 32.571£21.717 56.571£27.245 59.714+£20.213 2.853 .084
26.429 26.857 25.571
MMSE-K (score) 1.783 197
+1.134 +1.574 +1.34

means£SD.

TOG: treadmill gait training with obstacle-crossing group, TGG: treadmill gait training group, CON: control group, MMSE-K: Korean

version of mini mental state examination
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1) ST

ST®] HM3h= (Table 2)o] A|AE HRe} ). ST+
87141 9] of = ZRAo A e Rk Yl AJ7] 7ol FASHA
o8 FoRt A5 AE BT dEhtA] Rt ST
NO, PO, PC ¥ HR> TOG % TGGoj| A Ed=d wey
& A3} vl ol 24zt froskA| sk Ao
2 UEhtth(p<.05). STE] NC, HL @ HB: TOGO| 4]
Efey 2o o Anp ulasia ol 2442 f-oJsHA

Zasts 2o Yebgthp<05). STS] HF:= TGGO
A Eded 15y 29 A3 nasiA Fol FolsH

o)
=
adh= Ao

o

2 YERETHp<.05).

2) WDI

WDI®] #i8h= (Table 2)0] AJXI% uto} Zek. WDl
871212] o= AN A= HTk B Al7)7ko] SASHA
o2 ojgt ABAg Tarh ekt ekgte WDIe)
NO, PC, HR, HL, HB ¥ HF= TOG ¥ TGGo|lA] EF=
EEDEERE P REE R o e
= 702 Uelgtpe05). WDIS| NC 2 PO TGGo|
A Eeﬂtm B g9 At wmsh o 242t §olst

A Aaste Aoz Uegthp<o05).
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Table 2. Changes in static balance ability before and after training

Growp TOG TGG CON -
Period pre post t pre post t pre post t
G122
45329 22333 40146 23558 37266 33338
NO 6.260%* 5,056+ 1046 T=49.478%*
£13252  +7891 £13373 6701 22788 +13810 .
GXT=7.405
o B4 295% o1se 45951 30659 S48l a3E T—S;gi**
21771 £10378 £14379 15788 £25035 24933 T 330
G=462
43853 25850 41152 21876 4095 40261
PO 4.174%% 5447+ 495 T=43.566%*
L3972 47676 L1395 16814 126782 28750 2
GXT=9.766
G=317
53877 38457 58186 48.520 52211 50577
PO om2 wisone M lesar wnnsy o 08T izoge wisep 16 THIO3™
ST : : : : : : GXT=3302
(eorw) LS A3 4635 0TS dassss dsds o e
+18032 48234 : 20576 19462 27010 24273 Y
GXT=1.960
G=687
: 924 4.82 91 31 49,
o T3 R 7 dog 23 3910 50317 92006 —
£12177 411734 £0701  £17.850 £29551 434035 -
GXT=450
G174
45031 37593 54851 43311 4788 45204
HB 3.130% 1.537 -149 T=4.638*
24462 421366 28271 422217 £25345  £30.190 9
GXT=1530
42308 37828 44082 36905 46019 46504 G=186
HE +15.568 £16.706 1:526 £19.644 +19.541 33487 +27.381 £26.619 ~201 T6.539"
' : : : : : GXT=2.347
G=021
12600  7.905 13.848 7.769 11294 10109
NO 2.949% 4.070%* 1047 T=23.659%*
£3696 4317 16030 4211 18116 6707 ©
GXT=3.158
o 110 84e Jesgee 14209 9474 iy 1159 945 L. T—;:;;ﬁé***
+3.803 £3.921 +6.075 +4.603 +8.011 +6.780 GXT=3.112
G=141
14, 1042 13.114 . 1212 10,
po 438 0423 3677% 3 9.058 1.690 0387y rensae
3157 43257 6677 +4.898 £7237 6441 .
GxT=617
G=232
15599 10378 14,650 7339 12603 10.607
PO im0 woa M 00 usose OO o906 wages 00 TR
WO . . : 4 : » GXT=2.217
(eow) L 1S006osd ST smss o 1228 o SO0
14922 23419 15973 4357 18490 24932 oL 03
G=070
14670 9.125 15.402 7431 12206 12346
Lo 550 w3415 32447 w5020 a2z MM 30 wagps 7105 TT20812%
. . ' 4 : » GXT=6.049
G=09
15340 10267 16.051 8.009 13984 11925
HB 4399+ 3264+ 905 T=I8.310%
£4051 2989 16273 44593 £7540 4037 ”
GXT=2.134
15347 10444 14982 7318 11252 11406 G=248
HE +4.886 £2.956 3789 +5.608 +5.104 32607 +6.865 +6.704 ~314 T=20.607"
: ' ' : : : GXT=6335
G=8.610%*
459 930 466 643 437 600
FHI (Hz) i om0 Shw S U0 Do 2967 T=l0sgd0es
: £040 : : : : GXT=14.602+**
84286 54429 79429 70.000 8LI43 87143 G=624
FI (scorc) 9.344¥ 3.026% 1255 T=25.901%%*
20605 28448 27513 30708 07419 £15443 ot 65

Values are the means+SD. *p<.05, **p<.01, ***p<.001. ttp<.01 vs CON. #p<.05 vs TGG.

TOG: treadmill gait training with obstacle-crossing group, TGG: treadmill gait training group, CON: control group. G: significant main effect for group,
T: significant main effect for period, GXT: significant main effect for interaction. ST: stability typical, WDI: weight distribution index, FHI: fourier harmony
index, FI: fall index. NO: normal position, facing forward, and eyes open, NC: normal position, facing forward, and eyes closed, PO: facing forward, eyes
open, and standing on pillows, PC: facing forward, eyes closed, and standing on pillows, HR: head turned to the right and eyes closed, HL: head turned
to the left and eyes closed, HB: head bent backwards chin up and eyes closed, HF: head leaning forward onto chest and eyes closed
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Table 3. Changes in dynamic balance ability before and after training

Group TOG TGG CON
F
Period pre post t pre post t pre post t
G=9.117**
BBS 23.429 35.857 20.000 25.714 19.286  19.143
e -8.504%* -4.974%%* 179 T=79.116%**
(score) +5318  +4.598 +4.163  £5.345 +3.773  £5.815
GxT=28.988***
G=1.045
TUG 26.524 12.286 25.857  18.238 27952 25381
4.704** 5.384%+* 1.841 T=45.499%***
(sec) +13.522 +6.425 +11.600 £8.670 +8.826  +8.782

GxT=8.830

Values are the meanstSD. **p<.01, ***p<001. "p<.01 vs CON. p<.05 vs TGG.
TOG: treadmill gait training with obstacle-crossing group, TGG: treadmill gait training group, CON: control group. G: significant

main effect for group, T: significant main effect for period, GXT: significant main effect for interaction. BBS: berg balance scale,

TUG: timed up and go test

3) FHI

FHIS| #8Hs (Table 2)0] A A|%L uhe} 2e}, FHI=
Ak 9 A7|7e] BASH O R SolFt AoAE A
7} UEFTHE2,18)=14.60, p<001). FHI= Ef=1) &
3 2 Az} ¥ws)A Fo] CON L TGGe} b e A
TOGOIA $-2J31A] Z7Fehs A2 Urehethp<0s).
FHIE= TOG 9 TGGOA] Edl=w w3 £ A} v
a4 ol golalA Z7hels Ao UERtThp<ol).
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