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Abstract This study was to investigate the balancing and clinical abilities using stable and unstable surface of
stroke patients who surface changes in balance of body. The subjects of this study were 30 stroke patients(16
males and 14 females). They were separated into two groups and did balance reinforcing exercise on stable and
unstable surfaces for five times a week for six weeks. To evaluate their balancing ability, they performed
functional standing balance test, functional forward arm stretching test. performance-oriented mobility assessment
was performed. The balancing exercises were modified from preceding studies and consisted of 6 difference
exercises. The functional standing test with open and close eyes and performance-oriented mobility assessment,
the unstable surface exercise group and the stable surface exercise group improved significantly. The forward
arm stretching test was the unstable surface exercise group improved. This study found that the balancing
exercise on unstable surface was more effective than on stable surface for stroke patients. Thus, exercise on
unstable surface has more positive effects on the improvement of balancing abilities of stroke patients.
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[Table 2] General characteristics of subjects Aoz fFolstkA S7FsFHTHp<.01)[3E 4].

Stable surface  Unstable surface

i v 18] 5FE O A 3
Variable aroup(n=15) group(n=15) [# 4] 43858 AFF 54E7 s 8lu
" 2 2 [Table 4] A comparison of changes POMA (unit:score,
male
sex M+SD)
female 7 7 Group Pre Post Z P
Age(yn) 56.60+9.40 55.06+10.88 stable Group  16.53+4.72 17.13%4.56 2.013° .044
Height(cm) 163.9947.14 168.25+9.11 unstable Group 18.3344.95 21.07£427 3.198" .001
Weight(kg) 63.81%6.11 65.928+8.91 . N
p<.01. p<.05
Duration 10.7£5.12 11.2+1.32
Rt 9 9 - = —
Afected 3.4 FHSS TFo| Mt T wy| ZHA
side Lt 6 6
AFFH 5 Ao A 753 & wrs g A
hemorrage 9 11
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[Table 3] A comparison of subjects between unstable & stable group (M=SD)
stable Group unstable Group , P
Pre test
POMA 16.53+£4.72 18.33£4.95 910 363
FRT 18.60£6.55a 20.46+7.64 .625 532
Velocity Eyes open 32.04+19.18 34.31423.56 341 733
Moment Eyes close 43.95+27.69 47.82+29.53 .568 .570
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[Table 5] A comparison of FRT (M£SD)
Group Pre Post Z p
stable Group ~ 18.60£6.55" 20.06£6.87 -1.905 .057
unstable Group 20.46+7.64 25.00+7.46 -2.720" .007

“p<.01
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[Table 6] A comparison of Velocity Moment

(M£SD)
Group Pre Post Z P
stable .
32.04+19.18 22.93+19.43 3.233" 001
Eye Group
open sk
Penunstable ) 5110356 304042165 32047 001
Group
stable .
43.95$27.69 38.99+22.77 3.351" .001
Eye Group
close 1 "
unstable - ¢)190.53 353522744 3237 001
Group

"p<.01. p<.05

RN WY PP FE

7} 7 et #854 £9 ol 2obg 44w
= Ay

o A9 oA WelAE
KB

=7}5}9ith. Haart £(2004) [21]
(dual-plate force paltform)2 ©]-&5lo] Y|E5 Ao A
A Y- 2120] 2] £ (postural sway)E e a7,
71 d%e oA E ot 3R] S IF

3591

Zral 51931, Matsusaka 5(2001)[22]2 7154
A B BAE o R «y A 2R &
T Q

I

= 712 S
Yol 3718 B PASIPES] ot 254

(total sway level)7} ZFAd}al 7)52 v} T 7] of A
= B AR 5ol STk HEF #HAY
wo] It whEkA, PIAAE ) B9
AAET F ThollA dE 5ol FEUeY B A
AATA 48 FY Y A=t H =2 Ao g Ug
Tl Di fabio 2} Badke(1990)[23]-2 E<¢HY R A]Hoj|A]
55 ARl & AAE S W, 252 A7V AR
o 718 +3 FYo] FgEohL sto] 2 AtolA Az
A & AA| FRAPE} st #EsEoe] SR
A AR AGiTh Bruhn $(2006)[24]2 = &
2 5 w9 95H aggSs AT,
A A HAA - Fo2 TFAGA Ol gt
HSIA Ik 3FQITh Trion(1992)[25]1& &
o] Pt HolA o THHET}

£

e

ro o> M J%

oX o 2 o)

E oo o &
i) Mo
tlo o
2t

o

N

>

off &
2

o

Lo

ot

r_u‘

o

&
AelAe] A B Wy| ATt Fte] 54 7
Ak At Yeho] & AT 2

7} 2= e,

B 72 Bsto] Boby Ax el M o] FHEo| o
AR RN R TR FHPAol W 3
A= Ao Uepdeh Dot B9k A RS ALgshs
ol mhE b4 Ha Ade] g FEe e}
"ash Aom Horh EFt 78 24 714E 0 2
o Asagst #Ho] die B ol

S& g gao] Wasihn ek

of

o
fo

1o

1%
)
ot
)

O

2

,
N
N
<2
X
rr
2
o
A,
A,

[e:
E
O
o5
e}



b/ &58)=5) 4127 A8E, 2011

£, 754 A 2 W] BARe B

L il

o

AAH -F

A, A2k AR Wt RS o B Qb
AW g5a Bobd AW eEzeld 29 Sl

A 9ick

olgo] AEL Fusle] 2 1), HEF BAke 7Y %

3} 5ol qlof oHY AAH F Rt B A AH &

Bo| #9 S FAATIY Tl & 4 gt
References

[1] Hocherman S, Dickstein R, Pillar T., "Platform

training and postural stability in hemipelgia", Arch
Phys Med Rehabil, 65, 10, pp. 588-592, 1984.
[2] Dickstein R, Nissan M, Pillar T, et al., "Foot ground
pressure pattern of standing hemiplegia patient", Phys
Ther, 64, 1, pp. 19-23, 1984.
Elbert T, Pantev C, Wienbruch C, et al., "Increased

cortical representation of the fingers of the left hand

—
w
[ty

in string players", Science, 270, 5234, pp. 305-307,

1995.

Peurala SH, Ko6nonen P, Pitkdnen K.,

instability in patients with chronic stroke", Restor

Neurol Neurosci, 25, 2, pp. 101-108, 2007.

[5] Horak FB., "Clinical measurment of postural control
in adults", Phys Ther, 67, pp. 1881-1885, 1987.

[6] Lee HS, Choi HS., "A Literature Review on Balance
Control Factors", Jour Kore Acade Univer Trained
Physi Thera, 3, 3, pp. 82-91, 1996.

[7] Shumway-Cook A, Horak FB.,

influence of sensory interaction of balance Suggestion

from the field", Phys Ther, 66, 10, pp. 1548-1550,

1986.

Shumway-Cook A, Woollacott MH., "Motor control:

translating research into clinical practice", 3rd ed,

Philadelphia, & Wilkins, pp.

3-83. 2007.

[9] Lee SH, "The

Exercises and Weight training on Posture, Physical

"Postural

—
~
=

"Assessing  the

—
oo
[}

Lippincott Williams

Differences between Aero step

Fitness, Balance, and Hormone Levels in the
Elderly", Ewha Womans University, master's thesis,
2007.

[10] Duncan PW, Weiner DK, Chandler J et al.,

"Functional reach : anew clinical measure of

balance", Journal of Gerontology, 45, 6, pp. 192-197,
1990.

3592

[11] Weiss A, Suzuki T, Bean J, et al,. "High intensity
strength training improves strength and functional
performance after stroke", Am J Phys Med Rehabil,
79, 4, pp. 369-376, 2000.

[12] Lee DY, Lee HH, Song CH., "The Effect of Visual
Feedback Training on Standing Balance and Motor
Function in Chronic Stroke Patients" Korea sport
research, 18, 4, pp. 287-297, 2007.

[13] Cho MS, Lee DY., "The Effect of Standing Balance
and Ambulation, Activities of Daily living Using
Bio-feedback training with Weight bearing in the less
than 3 months and more than 6 months groups
Hemiparesis Special Education &
Rehabitation Science, 46, 3, pp. 123-142. 2007.

[14] Bach-y-Rita P., "Process of recovery from stroke. in

Brandstater ME, Basmajian Jv, eds. Stroke
Rehabilitation", Baltimore, Williarn & Wilkins, 1987.

[15] Brunnstrom, S., "Movement therapy in hemiplegia:

Patients", Jour

A neurophysiological approach". NewYork, Harper &
Row, 1970.

[16] Verhagen E, Bobbert M, Inklaar M, et al., "The
effect of a balance training programme on centre of
pressure excursion in one-leg stance", Clin Biomech,
20, 10, pp. 1094-1100, 2005.

[17] Dean CM, Richards CL, Malouin F., "Task-related
circuit training improves performance of locomotor
tasks in chronic stroke", Arch Phys Med Rehabil, 81,
pp. 409-147, 2000.

[18] Bogle TLD, Newton RA., "Use of the Berg Balance
Test to predict falls in elderly persons", Phys Ther,
76, 6, pp. 576-585, 1996.

[18] Pandyan AD, Price CI,

"Biomechanical examination of a commonly used

Rodgers H, et al,

measure of spasticity", Clin Biomech, 16, 10, pp.
859-865, 2001.

[19] Faber MJ, Bosscher RIJ,
"Clinimetric Properties of the performance-oriented
mobility assessment", Phys Ther, 86, 7, pp. 944-954,
2006.

[20] Granacher U, Gollhofer A, Strass D., "Training

induced

van Wieringen PC.,

adaptations in characteristics of postural
reflexes in elderly men", Gait and Posture, 24, 4, pp.
459-466, 2006.

[21] Haart M, Geurts AC, Huidekoper SC., "Recovery of
standing balance
rehabilitation cohort study", Arch Phys Med Rehabil,
85, 6, pp. 886-895, 2004.

[22] Matsusaka N, Yokoyama S, Tsursaki T, et al.,

in postacute stroke patients: A



= AR g A A A v HEF 2R

<t

3

ol

)

&

"Effects of ankle disk training combined with tactile
stimulation to the leg and foot on functional
instability of the ankle", Am J Sports Med, 29, 1,
pp. 25-30, 2001.

[23] Di fabio RP, Badke MB., "Relationship of sensory
organization to balance function in patients with
hemiplegia", Phys Ther, 70, 9, pp. 542-548, 1990.

[24] Bruhn S, Kullmann N, Gollhofer A., "Combinatory
effects of  high-intensity-strength  training  and
sensorimotor training on muscle strength”, Int J
Sports Med, 27, 5, pp. 401-406, 2006.

[25] Irion JM., "Use of the zymball in rehabilitation of
spinal dysfunction, J Am Orthopaedic Phys Ther
Clin. 1, 2, pp. 375-98, 1992.

0| X| HH(Ji-Yeun Lee) (A2 H]

20079 2¥ : SAA|hEtm B AT}

s} (27 3D

© 2009 8¢ : SA|thetw HATY
3191 (RASH AAD

° 20104 39 ~ FAA : hE

N @ auiste upakaby

[ 2011 39 ~ &7 : Mgt

i P

g o
AL, 55 BelAR AN2A
't & (HyoLyun Roh) EEE)

20014 8¢ : it gt
stofakel (o]3t4A)

200841 29 : djefst diskel
=o)X wsta} (o]shulap

20089 39 ~ 20094 2% : =
2 Eraln Yex|asiE) 14

* 2010 39 ~ @7 : ZLe)st
P A wE @4

SIRERS
obgA|R, ARANR FEAT

3593




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


