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The Effects of Game-Based Weight Bearing Balance Training on Phase Sit to Stand to
Sit and Functional Standing Performance Stroke Patients
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Abstract

Purpose : This research intends to identify the effects of game-based weight bearing exercises on balance, muscular activation,
sit to stand to sit motions of stroke patients.

Method : 30 patients who were diagnosed as hemiplegia by stroke less in than a year were sampled and they were classified
into two group, one of which was game-based weight bearing balance exercise group, and the other was functional weight
bearing exercise group. 15 people were randomly selected for each group. Each exercise was coordinated by this research for
8 weeks, 5 days a week. 3D motion analyzer was used to measure the sit to stand to sit motions and a stopwatch was used
to measure the time for stand-up motions for 5 times.

Result : In terms of analyzing sit to stand to sit motions by phases, game-based weight bearing balance exercise group
showed significant reduction compared to functional weight-bearing exercise group in phase I, II, III, IV and total time. In
terms of functional stand-up performance analysis, game-based weight bearing balance exercise group showed significant
reduction compared to functional weight-bearing exercise group in 5 times stand-up examination.

Conclusion : It was verified that game-based weight bearing balance exercise had positive impact on function recovery of
stroke patients by enhancing sit to stand to sit capabilities. It is considered that game-based exercise was an effective
intermediary for functional improvement of stroke patients, while also inducing consistent and voluntary participation by

causing interest and motivation.
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gt A W ] At F] gdRbdE o] YA
AR ZFskal, Al WA dA= HEsE &
(stabilization phase)2 Z|tf| 47| €A vhdlglal 2 AH)
o Ao gk A HFIrE H= Al7]olth
(Cheng -5, 2004). t}2] Fit 3 5
= HupH] S5 PolA|aL ¢br] A 8 Al A4

SEREFEERSE

[\]
(=]
=
4
(L
)
uu)
)
rlr

o

L AZ=AAE e =3 A|7le] | A1 _,_7_"%%94 9]
2|7} AAFela} th2th(Cheng 5, 1998). ]9} Zro] H|A
2k HI AR AFAAE sk
T O 2 Qs whH| S el o] I ofStE 2
T+ 27 e sAdo] Aage] x&
= Ftch(Arene & Hidler, 2009; Canning
L ‘_F'Lzﬁo TE2 HES

1-['1 o

ol S

111> =
_ﬂu i o

T+

.
%/
)
o

[¢] jus}
o =
~
-

o oF 2

il

i
1o

HN'
[

o m N o

['Q,
e}

3t
, 2003). H|ZX]
dojAaL ¢t7]
ﬂX}J ol Ao = %EH* = ASAAE
stth(Laufer 5, 2000).
¢ AF AN A= FE the]of #5383 ASAAZ
A Aol A Hdegt AlFolsol 7HsshH, H]
2 = && thejol 53 AlsA X]
o] Agro] AP Lisinski =, 2012). &
=5 A= HEE A7 ANE FAISHE 5¢t U}H]
A 27 % &9 A|FAAE K o]H(Nichols,
ol HZA|A|Q] ¢ole E= Az 7hzh

J
Jo
ME

-

N
o]r
19
i)
H
T

oft
)

~{
b -

ut) ji rlot olrl Y
By

ofN oX 2 & O
pi=) i) O{N L
off
>ﬁ

lEO

J

o
)

o
-0,
olN
o N, o
N

e Lo 2 & oox

A5t = thopst Yolo] 9oy 11 =t &

24, &9
g *I3}7} F235F Y2lo|thBriere %, 2010). HulH] 3
AEL 7t FHE E ol FaE, 7t B

< & 5

459 B4 wEo] WA Eehr] wiwel
2 249 o]F 0] o] 1 (Goldie

5, 1996), B3} Ak e=27], dojx7] 52, =7 &

3} e 715 BEO| GFE Fo YALEL o)

oo gash el

Brouwer, 1997). %

A e Q4

AFA A& ol ¥k thFgt A o] Als=ar Sk

(Arene & Hidler, 2009).

HEF SR oA A A ASAA THL b2 A
Aol Qolur] B2 e A 2eo] 2719k 4% o)
o] fAA AFA A& F7F E 4= F4(center of
pressure, COP)9] =9 Zr4o] #&Ao]ti(Cheng =,
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AL ‘5> 2012). Deusch B AT HEFOR Qe Huby] AT W Ay
5(2008)> /dupH] ofFo Al AU7INE TS FAsH A7 THANA 7% FES o EaxRs w9
of @219 Q1A I AFAAE, ¥+ 58 F4S 9]¢l BIAE ZoA] HEZE ATS Uy [HS 23151
B, Lee(2013)= HEF FAE diAlo 2 AY o2 HupH] S A Yol gl AL Bx7|E A
7k 2 EhS A st & 283 2 A= 2 49 83U B AJ83HA] T EYFHOR 10 mE AL
A Fell matAels Bastath B HES BAS s g 2 ekard 7o) AL AbE] 7 AHK-MMSE)o] A]
qrges AdE 7IRteR o ddEdE AARAE ug ojaroz AN TEXAE w2 old) B 2
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2 Be) 5 9 B Ko Fe BT m om 277 Almotor free visual perception test)ol A]
(Morone <5, 2014). Aol &35 A, thE W4 st Agks 7HA|

AD7IE Fdo tie Av= IS ofFARIL 5 o)x oo zg MASIP oW o] Bz W w0
MLt 2o AFAT S g9 2RAGe] 2E2 giglo) pre) Aystn AUHOR T A Fof
wEA LS T EHOE Y GO AT SHNH  qng Axstgn 2 Aol AR 71Ee] A
AH HET A R A 28 A 45T g1 30me glaloz Aoe #EsE 123 7]k
T ek olo] & A9 HA 2 HES EAAl Al A HE=AA] T 1RO HEsle] 7k 12HE 159
AR AA HH e S ANV ATAA EBE o mare] oo AABIATHE 1)

E 1L AT oA dvky 54
GBWBT(n=15) FWBT(n=15) t ,
M-SD M=SD P
Age(year) 61.01+5.46 59.87+5.84 284 647
Height(cm) 159.68+5.12 162.16+4.24 167 812
Weight(ke) 67.34+5.98 68.43+6.18 786 291
Stroke duration(month) 4.80+1.15 5.21+1.38 2.185 .164
Paralyzed side (Rt/Lt) 8/7 7/8 .846 374

"independent t-test
GBWBT: game-based weight bearing training
FWBT: functional weight bearing training
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phase [ phase I
(preparation) (ascending)

phase III
(stabilization)

phase [V
(sitting)
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&£ER ol AE
45 71 9l 471

| trunk flexion |

knee extension | | trunk extension | |

stand

T 3 delA gl A BA

@) 7154 Loir7] +=3H
7152 dojda ¢yl E& 43 L (Five time

[e]
sit-to-stand test)= H7}st7] 93l HHF I vigho] ZA o]

)

St o)z Q= SRl FEE WS gk A
ol 4 53] whEsto] AolA T ¢r] BAL AATHE A%
& 275k Aol tHMong 5, 2010). WH B2l R
A vhere] g ALgSHA REE BHOIZL gl 45 an
ol9] ool ks WS gre AeelA AR
oA T & G WF WA 53 ol AT Y 9
BAL” BT AA G F AR oleks ABR HHL

AASIGEHLE 3). 48 A7 2AAE o] gste] 7]
otk o] 24 WolA AA-AAA Alzwe) F71
WY ArA|4= (intra class correlation coefficient: ICC)+=
0.92, 27 AlFx o] 7 W AaA4(ICC)= 0.98
O]E]'(Mong , 2010).
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AEAA &6&% a5 A 3 AR ©A 1o
A9l =3 AJ7FL 0.73+0.22 seco| A] 0.54£0.29 secE, 7]%
A AEA A TH 122 0.77+0.21 secol A 0.68+0.18 sec
=2, A7t Zﬂ?rxlxl 43 15 @A A9
3 A)7F2 0.57+0.36 secof| A 0.414+0.24 sec=, 7|52 A

SAA TH 252 0.59+0.31 secol A 0.5140.27 sec= 7
(e} = -

) =

=
)

A &d I
(shapiro-wilk test)2 A]3Y3}% Tt
F A dojAar 7] FA 423
o|A7] #HE H|wsty] fJste] FEARHE A (analysis
of covariance, ANCOVA) A8 a1, EA A S
$Z2 =052 3}
m 2 3
AzA 2 FFEA 18] Aol T
1. =4 ¥ 2 315 7} W olo]x oly7] =%
:"’::g "]‘1"“ ]w’ ¥ 3 A deiMx o] 34 A =3 A|ZFS 4.07+0.87 secol| 4] 2.39+0.81 secE, 7]5
A7k vlm
h A AZAA] TH 122 4.15+0.82 secol| A 3.18+0.71 sec
2 A7 AFA A FRED L8] 7)5H AFAA
A7 AFAA FHEH 1FY )58 AZEAA - i e
_ _ g uwstel GAM AolAT ¢hr] FA 5
9 O 7 A AT 9 QojAx 9] B 4
. Alzboll {213t 2ol 5 HATHp<0D)(E 2).
AIZEe] ApolE FREAHEAHANCOVA)RH A3 A 9l 7|k
2. FA el U 1% 1 9AM QoM ¢y B2 S A WE (unit: sec)
pre-test post-test ,
Item Group F p
Mean+SD
GBWBT 0.73+0.22 0.54+0.29
Phase I 5.189 .042*
FWBT 0.77+0.21 0.68+0.18
GBWBT 0.57+0.36 0.41+£0.24
Phase 1I 8.135
FWBT 0.59+0.31 0.51+0.27
GBWBT 2.40+0.51 1.21+£0.37
Phase 1T 16.657
FWBT 2.45+0.57 1.66+£0.49
GBWBT 0.37+£0.27 0.23+0.21
Phase IV 17.473
FWBT 0.37+£0.22 0.33+0.26
GBWBT 4.07+0.87 2.39+0.81
Total time 21.198
FWBT 4.15+0.82 3.18+0.71

pS|
X

=1y
=}

J= A== Window-& SPSS Ver 19.02 A3}
P =3
7F 224 A=L Qe A E-93 HA
ZApEel whe Aok
=[]

A
ok AYG7IEE ASAA

d 283 754 A

o d
171t 71559 2

O3t 2FolE HYthp<.05). AY7|8t HJFA A #+F S

= 5%
T5ge] A oA 2] =8 AIZF2 2.40+0.51 secofl A
1212037 sec®, 7|53 #H|ZEA| 2] T8 12E 245£057
seco| Al 1.66+£0.49 secZ, AU 7|8t A=A A EH 159

oA Vol A2 =38 AJ7FS 0.37+0.27 secol|A] 0.23+0.21
sec®, 7153 AFAAZTH 1EL 0.37+0.22 secoll Al
0.33£0.26 secZ F2]3F 2Fo]S K th(p<.001). A I 7|wt
7] 5

| 2ol Ale] 2

ANCOVA
p<.05, **p<.01, ***p<.001

GBWBT : game-based weight bearing training
FWBT : functional weight bearing training
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Aol S FEARTAHANCOVA)RE A3k, Al47|RE 254
A HFED 259 58] dojMr] HAR A

HEXX| H2H0| LES 2Rt TAHE LojM

27| St 71sH LoiM7| ol 0|x| il

1=

rir
fol

18244641 secol 4] 14.5745.14 sec®, 7]58 HZA 7] &
H 152 18.94+7.12 secof| A 16.71£6.83 secE A Y 7| Wk
AFSAA HFEd IF0] 754 ASAA =4 IF
3} wisste] 7151 olH7] qo] folat 2ol
2 9 tHp<.05)(E 3).

E 3. AR WE IF T 71sA dolMr] Y v (unit: sec)
pre-test post-test ,
Item Group F p
Mean+SD
GBWBT 18.24+6.41 14.57+5.14
FTSTS 7.981 .021*
FWBT 18.94+7.12 16.71+6.83
"ANCOVA

*p<.05

GBWBT : game-based weight bearing training
FWBT : functional weight bearing training
FTSTS : five time sit to stand
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sit-to-stand training after recent traumatic brain injury
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