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| Abstract |

PURPOSE: This study was conducted to determine the
effects of whole-body tilt exercise with visual feedback on
trunk control, strength, and balance in patients with acute
stroke.

METHODS: The study included 18 patients with acute
stroke who were randomly allocated to a Whole Body Tilt
Exercise Group (WBTEG, N=9) and a General Trunk
Exercise Group (GTEG, N=9). The WBTEG conducted
whole-body tilt exercises with visual feedback, and the GTEG
performed general trunk exercises. Both groups performed
the exercises five times a week for 4 weeks. Outcomes were

assessed using the trunk impairment scale (TIS), the trunk
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flexor and extensor strength test, the static balance test, and
the Brunel Balance Assessment.

RESULTS: After 4 weeks of intervention, both groups
showed significantly improved TIS scores, muscle strength,
and balance components (p<.05 in both groups). However,
the improvement in TIS, muscle strength, and static balance
inthe WBTEG was significantly better than that in the GTEG
(p<.05).

CONCLUSION: Although both groups in this study
showed post-intervention improvement, patients from the
WBTEG who received visual feedback demonstrated more
improvement. These findings indicate that whole-body tilt
exercise with visual feedback may be effective at improving
trunk control, trunk muscle strength, and balance in patients
with acute stroke. Further studies are needed to gain a better
understanding of the effectiveness of whole-body tilt exercise

in patients with acute stroke.
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7] HES S eR Al wmEls B3t Al 3. 28 M
71&7] 5ol thet A= oFA7HA] n|Estet. whebA
2 A0 FAE A HEdS o] g1t HAl 7187 1) A3 yEdg ol §dt ALY F
+50] HEF A At 24, 29 9 #F5 el 2 Ao A AR AlZHA S o] 83 A Al
nA s adE YgopR A AAlst 71&7] 5719 AR Al BRAAE A4l 7187
950] 7}53%t SpaceBalance 3D (SpaceBalance 3D,
II, oApukH Cyber medic Co, Republic of Korea)E A& 314 Th ©]
Al oM A4S B, 28 340Nt &5
1o oy A e gA0lA] FHHES st mYA7|E Bukx
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Az 225 B 99 A 24 HE
(Trunk Impairment Scale, TIS)E A& 5} t}. Verheyden
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502 4ol 12 e Ardelel 44, 54

24 51 SR moleh 4 08l
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Table 1. General Characteristics of Subjects

Pre-treatment

Characteristics " 5 Xz (p)
WBTE" group (n=9) GTE” group (n=9)
Gender (male/female) 6/3 4/5 1.14 (29)
Affected side (left/right) 5/4 5/4 29 (.59)
Onset duration (day) 18.71+1.59° 17.86+1.54 -.19 (.85)
Age (year) 61.33+4.89 64.22+5.67 -1.19 (.23)
Body weight (kg) 65.11£7.40 64.33+4.69 -.08 (.93)
MMSE-K (score) 25.86+1.87 25.71+.85 -1.43 (.19)

*Whole Body Tilt Exercise, bGeneralTrunkExercise, “Mean+Standard Deviation, *P<.05.

Table 2. Change in Pre-post Trunk Impairment Scale

TIS" (score) WBTE" group (n=9) GTE® group (n=9) z p
Pre 11.66+1.32° 11.00+2.00 -.59 .55
Post 18.77+1.78 14.66+1.73 -3.16 .00*

Change 7.11£2.08 3.66+1.50 =291 .00%
z 271 -2.68
p .00* .00*

“Trunk Impairment Scale, bWholeBodyTiltExercise, ‘General TrunkExercise, “Mean+Standard Deviation, *P<.05

5o AT AA 47 77] Aol 7oA 127 I, Hpzat
& 55k e 2717t 7Hs e eko]ci(Tyson and
DeSouza, 2004). 1, ALCHAIRO] UHEE EN
AT b & 18R AR 91, tit 99
5. 2 ojgltt. A Aol F 1 Urkd 542 {3t Apo]
B Lo A 4% AFEE SPSS ver. 190 ZE 1 7} 91 tHp>.05)(Table 1).
& o] gato] HAEkGT AT RS dubA”l
E4E 7S olgsto] Hatyh 2FHAE ALt 2. 5 2 B F Mt - 59 & Hlw
ST, FAAN AL Y8 WEHEE ¥ I £HHE HAl 7187) 5 odlAde A4 T fo3 SkE
+ W $EYMann-Whitney) U 372 o]ttt + B om(p<05), Yuha A7t LF A E T &
w7F HlaLE 9feiA W $]E Y (Mann-Whitney) U % T F7HE EATHp<03). v &5 Wl whE
S o83k, o 7 FA AFE vlws] sl vl ARY &4 Amef Hakef Apol= AAl 71&7] 5ol
T AR R YaE B 9)(Wilcoxon Signed- YA A7E Et Bk FojabA & A o® vyt
ranks) 45 o]-&3st3aL, F o ZF 5 WEEY (p<.05)(Table 2)
A A% vlael 2 S vk wwsty] $s)
9 2] EY(Mann-Whitney) U 78= skt S414 3. F 27t B £ Azt 2 &&F Hlw
o] & a= 052 3tk A4 7187] 53 oXe S 5 R S
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Table 3. Change in Pre-post Trunk Flexion and Extension Muscle Strength

Muscle Strength (N) WBTE' group (n=9) GTE group (n=9) z p

Pre 128.35+22.80° 119.44+16.54 -97 33

Post 169.33+23.79 137.00+18.50 -2.60 .00*

Trunk flexion Change 40.97£13.42 17.55+£8.29 -3.22 .00*
z -2.66 -2.66
p .00* .00*

Pre 159.11£21.96 141.11+15.62 -92 35

Post 196.66+30.54 167.44+17.65 -2.20 .02%

Trunk extension Change 51.22+23.02 26.55¢11.78 -2.34 01*
z -2.66 -2.66
p .00* .00*

“Whole Body Tilt Exercise, bGeneralTrunkExercise, “MeantStandard Deviation, *P<.05.

Table 4. Change in Pre-post Balance Ability

Balance ability (score) WBTE" group (n=9) GTE® group (n=9) z p
Pre 67.66+18.25° 70.55+9.44 -22 .82
Post 86.12+8.43 79.88+8.35 -1.54 12
Static Balance (3D) Change 18.45+13.94 9.44+3.77 -1.99 .05*
z -2.66 -2.66
p .00* .00*
Pre 6.88+1.61 6.78+1.09 -.09 92
Post 10.22+.97 9.22+1.39 -1.61 .10
BBA Change 3.44+1.50 2.44+72 -1.53 12
z -2.68 -2.75
p .00* .00*

*Whole Body Tilt Exercise, "General TrunkExercise, “Mean+Standard Deviation, *P<.05.

Sol8 2718 BAATkp<0s). T} &5 W] e
AR 2 o] HekF Atol= Al 7187 5ol
A5k A7k LE wet §olsl 2 Aew vehirh
(p<.05)(Table 3).

M & ASZ UERGTHp<.05)(Table 4). BBA =5
Hlaol A A4l 71&7] &5 olAe FA + Fogt
718 EHom(p<05), duHE A7F &5 A=
A F TR TS BATp<05). 1Y 25 Y
Hol| ut2 BBA =£9] ¥zl Zjol= F &7 9%
2ol 7L LA thp>.05)(Table 4).
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ATSY 289 A3 23171 225K Stevens et
al,, 2006). T3+ 2 AFoA= [AAl 71&7] 4o ot
HE7} shdo| FAE O] 5 Al AlZHY Djed uE
A&t Tt dTollA A4 Zl el B3t
719 48 50| A5y d=9] H AL 4
58S A BYPES Asks Zat Qo] &
A e s ZrgstA dE L 9lth(Van Peppen et
al, 2006). & A4 HA 7]&7)of st A4 FH

S 59 oke o AeEdoln 554 ARt 84
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o 3484 Aol 24t Hlof Ak 24T 2
2o] FparEl 2oz AzkEr). o] Zo] 334 84 9)
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o, ng484 A7 B Ba AAH Ae
270 A2 4 9 T 25 B AT 5 A

THAnders et al., 2008). & ¢1512] A5t
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Hhe} sh=d] A7 e, Z717E
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U At A4l 7187) 259 O A8 e
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WA T AE 5 e SAYHo I & At e
A e o] g3 Al 71&7] &5l §47I
WEF SR A 24, 28, P55l ojudt ¢
= A A GotH A A EE iy 1 A, A4l
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