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Postural stability test of double leg support and single
limb stance

Kwon, Mi Ji., Ph. D.
Kwangju health college, Dept. of Physical Therapy
— ABSTRACT —

The purpose of this study was to quantitatively observe changes in postural stability of
double leg support and single limb stance. Thirty-six healthy subjects participated in the
study. Postural stability were examined using Dynamic Balance System. Each trial was 25
sec in duration. Each of 6 conditions(double leg support and single limb stance : eyes open
in stable platform, eyes closed in stable platform, eyes open in dynamic platform)
evaluated effect of visual, vestibular, proprioceptive system. Center of balance found for
displacement to the left along the X axis in double leg support and to the forward on left
toe in single limb stance. Sway index was the lowest in double leg support with eyes open
in stable platform and the higher in single limb stance with eyes closed in stance platform.
We believe that reliable and valid measures should be used to determine the contributing
factors of our client’s postural problems so that we can design the most effective
treatment possible.
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A&

AR - A (postural stability)2
A4S syl g8 AR AW
of #A FHE FANAY ZHde
@3k, #¥L A FEE A BF
oz Al FA T8 FH(static) TELR
oA, Exd g3, A7 2L 23
PEG AA 2HE fAe TEHLE T
(dynamic) @%@olgt . olHLE EEFFT
(motor abilities)dl BLdx = Fasich,
¥ /duH] oty AN AL FAE A F
F ATAY A8 FAFS dolAH 59
Hoz gAY A AAE FAT 71 ok
EA8Ale BE $55Y9 58F HEo
2 AA =S dFa Ao I
(Westcott et al, 1997).

A EERE #Y ZFHoEA

A ESde Frte A7 A,

of 2 I
B oox
to 8 K

o 2

o o o

o8},
A7 7

A&, IFFEA L FAR dojun, FuA
o W ANF 22Jo] AF EEHSE, n¥A
W, 9AZo] WS)E £EAL mAAT AA
EEdS ¥, 3¢ (mobility)d du=
ok AA EEFLE J1EH —’Fc‘! THEeg 7zt

5 AL vy
43l 3 AE }9}
© A7t ASE ¢
1996).

By A A S FASEA A S
HoF olFAFIE AMA F3E9 wEHQ AF
olty, BFFIloA fd&A77t 60%, *&H7I7t
40%0°ltt. 4ZA7IAA 10%7F F%E Ho] %o
A3 40% = TFF gz Ase Feold.
Z &A] A A(single limb support)s ¥
Z o] {ztst7] AE EA e AEHE A
Fo] & Ao HaAs Aoltt. = -3t
ZF4ol AAE tE WE(HAFol FFoE X
$A)og olEdtn Futd AN Fuiz §
A7l A8 n@HA o 2 2§ Aol
A} (Perry. 1992).

J;

A& FPseds
v ztetel EEPo)
4 At {Hughes et al,

ax &4 FAAA Holr 7153 AL
A EQAHE I 53] 4y AEH
flocculonodular ¥®¥ 2 Al4LFAY 43
&gl o8k, &M Z1FRel Bxe] A€
Hele ZHA &%, %3 <¢H(rhythmic
stabilization), BEH=7e FAAE
Aok, HZo AAH IFPYE FMAII= T
XH§°] i7ﬂﬂ9i‘4(Gill—Body et al, 1997).
2 J3AZ ditstn AN EY
771 93 i@ﬂ"i"‘q 5‘5‘] lr—°]
< ‘4"“]4 R
datn 8% AW HQle] B4 T T /“l
AEBAE AAUET 2389 G A¥e]
I HEFEA BL opg FFAAA &A%
AqAe AAZ7IY ol TEZRALE=R
EAE 7RG 3AE ol58F F oy
g 942 AF L A3Foz oF3e 85
271, A Wizl FAs7] 59 &5
2 dojdd. F &% o2 #E A A
A dREe dZASEF FYPo oj&d
tH(Ashton-Miller ‘et al, 1996). Z1zjA
5 22 A AAdAMY FHFY FHS I
BAARLE G4E ddstn AFE LB EF
g 38 57 o
3 F3o] gFHEe ZIEAAE
(A2, cutaneous, ITLAFE7]) (2)&FA
(3)AAG A, #FBE Frtstn FH s
R o] A7AE FaA ol Fofxn}. A
o] AW N AFAE ANd8is B A
, ARA A A wbE 84T o]lFojA 3l
t}. past pointing, Romberg test(Gehlsen
& Whaley, 1990), Tandem walking %°l
New o) R A4 °W§“°ﬂ FEE AFEA
g, 4X, Az, ZIZFHA 7N ¥z
3 adExs L}E}‘ér F ez G539 A
ZAA Hriglne & + ¢loh. tiltboard tip
< =31E M 848 BF Be
7&31%:— somatosensoryst AA A
3 9 posturography
teste ’\111’4 XIVJZ* el digk A A

%ol

e
b
mln

(LA
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A EEYL ZH3le zeolm vestibulo-
occular reflex test7t ot *FAY 244
Holles &% 8% Briske ZALE ankle,
hip, stepping strategy’} led °le © ¥
Batn AFHA Ue A 28t ANSHA
E gedeE 153E = 28 HAKR
force output® 7MY &%l vt dHY
34 2 B8 HAHBerg et al., 1992:Goldie,
Evans & Bach, 1992:Jeong, 1991)¢t 2=
(Horak. 1987), 7153AQ &% 32 58 ¢
g g 2xuaadi(Furman & Cass, 1996)
55 ok

EPA8AE 284300 BHEE FHE F
& fae] A FA riddte 248 AA
gozx o g9zl A2E AYE & Yo

s B d7e A4 499 dE A &
Ao gz A A A HHEE Dot
Bz st}

Qg Dy
1. Ao

NAGHA Ao} iAo} FFARA Fop
7b fon #r71Foly A, ARV &4
o] gl AAY 200 AUE WFoR AP
A84 A3 23S 49 F FAE ¥
369" S ez Iy,

2. Mg

A SHAEE Hrlskl fs BEEAY
(Balance system dynamic, Chattanooga
Group. Inc. P.N. 53348 rEV. b 12/92)&
Abgstgcr. o] ZAle 2709 Ry FF, F
2ol Wg AFste Pdeol Uon FHe=m
FAE £ U2 ABE FPs%e AFHEHR @
A5 g2y 1). TAHA ¥ FHo=
(12, LINEAR) 8.3second/cycle® &
=2 3.

fig 1. Equipment of balance system
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3. ¥4

PGS WA FFoz AR Y 4
gojoh, AA o], HdE, A%, ERAE 7|
4T F gz A AAE @, Pty 9
e THEA 10em EoIA gled FAA
AM 15 ZA=E o|Fx Y}, FE= A 2
Ae LE8LE FAMAA 102 X8 o] FA
31, 9% de QEF Folgd Eojm T
e Y] FUAo,

A WA & A A ¥ = A
. BAHQ Weld & B Az 7 25%

T8 Y340, F 6FB(FL/
E /e e 0 FFA d/33HQ
FR2 AAsgen & HARAjold)
oftel #A& FEsIAT. e e
A 7Y FYPA ES B ASE A A=
#E FAsn L2 A AAdAME 9F v
of ol FAY o] O} EAE Ate AL
' ANEZ gE Fskc.

7}

tlo

oA A

jo

-0
=

4. AAgA=

Zt AAMA 25" X4 (sway index), EE
4 99, 59 Ad, 2AZ4H 9x, A2
BY g2 sk SPSS-PC+E ol &3l BT,
EFU e Faden, odn adz e

Wel £g 7e gust £ 48 Aol A @
% §H WA FAYE t-test® Bt

A4 8% (center of balance, COB)&

zt 2o ball# HEA AlojolM A9 25%5
© Wol9] A Hojrt, tidAe FFFAL 3
"ol 2 Azt YR BAHD X, Y #e
A8t "ok

EE5¥Y A%(sway index, SDE tatzte #
FEAAATE 2nF Al Az-le FFAA
groltk. £E% Azl(sway distance)e TIF
He2XE Hojxl Hue AF HA$ &Y A

€ cmE Yeiln U 2 A §A
(limits of postural stability, LOS)¥ A=A
ol g F8 FAHY A AEe a4
2 100%9 5 MM Holxe FIFAH
Alzkel WEEoT. 1Y GF AL o] 5%,
thr A2 o] 10%, e 9e 20, 40, 713
BP2Z% o] 60%°lth. AAl A e EE
g 9902 ZAHz Qi

2 3

2 A7 F4F ddade @A 129, 44
2492 F 369WelH, HF 24.16+2.144
ol B AL 164.25+8.82cm °lvf HFTF
HFEL 52.55+10.79 kg °lot.

A4 g Hee FF L2 A AAMGA
TS T AHe 39.44%c°ln e ddE 73,
19%°19, % 22 A& A £& E Pde
19.02%. 2 Bdle 23.61%°Ich. <HFE @
die & T e e oM i
FEE AE 9 KT HE BAG.(E 1)

Table 1. Values of sway area(%) on each condition and t-value
between single leg and double leg stance. (M*SD)

stable platform

condition dynamic platform
eyes open eyes closed
single leg 39.44+10.60 73.19+12.99 49.86+11.43
double leg 19.02+8.60 23.61+11.62 45.55+14.72
t-value -8.530" 019.594* 01.317
p<0.05
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BAHQ BelMe FFE2 4 AA9 gz
A A A A FAF At UL
¢ & Atk 3 HelHe & 2z H 2
At FF 22 A Qe 2tz 49.86%. 45.

55%2 #9% A7 g asid ¥ ¢ &
4l e BHdME 9% AE Boly
(& 2) HE dx EH9 Adyz g3
& Holm it}

Table 2. t-value between eye open and closed and between static and

dynamic platform on each items

condition item eye open/closed static/dynamic
single leg sway index 12.428 » 5.944 »
sway area 12.867 » 5.094 =
distance toe/heel 9.082+ 8.635+
left/right 11.689 » 1.853
COBx 2.876 1.387
COBy 2.523 » -1.764+
double leg sway index 2.541 » 10.713 »
sway area 2,088~ 8.921+
distance toe/heel 2.012» 11.171 =
left/right 0.668 5.742 «
COBx -1.428 0.519
COBy 0.807 1.961 »
p<0.05
EEH AFe £ =1 FAHY WolH & & @ 31.45%F M} £ ;e Holm glo
g A A 5.72%% MY ¢ g¢e o 3w 9wg AL W 2% g% xS
Holv £¢ 23 A WlH BB W2 4 poln UTHE 3).

Table 3. Values of sway index(%) on each conditions and t-value
between single leg and double leg stance. (MxSD)

stable platform

condition dynamic platform
eyes open eyes closed
single leg 14.09+3.63 31.45+8.39 18.26+4.00
double leg 5.72+2.15 7.78+£5.03 13.24+3.61
t-value -11.390" -16.771" -5.529"
p<0.05
EE5Y Ade 3 dAdd £ =3 & A ZAACA 7.17cmE SHZ EEY At
2 A AAeM F¢ EEFo] 1.0lcmE 7t 7H% AH(E 4).
4 Zn AAA BA ¥ P2 95 ¥=
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Table 4. Values of sway distance(cm) on each conditions. (MxSD)

stable platform

condition direction dynamic platform
eyes open eyes closed
oo le left/right 2.65+0.92 5.10+1.03 2.88+0.59
swngie 1eg toe/heel 3.37+0.83 7.17+2.42 4.91+1.11
left/right 1.01+0.46 1.06+0.36 1.68+0.68
double leg too/heel 1.74%0.91 2.22+1.23 4.68%1.23
48 FH4L IF 2= HA s £€ E YUY, 4¢F 22 A AHdAe £ B F3F
JejolAd AAQA "I FHA WM dF Q WM FREFo= HEOoEZ X$AH Uxn
WigBez A9 Use ¥ 4 AL £ £ Fe FAY ¥ $AY WoldE /S
e AHdMe 28F dEFoR A o2 dFow XA UAHE 5)(E 2).

Table 5. Values of center of balance(cm) on each conditions. (M*=SD)

condition COB

stable platform

dynamic platform
eyes open eyes closed
sinele le X -0.18+0.76 0.16+0.73 -3.11£0.69
g g Y 0.84x1.12 1.29+£1.02 0.55+0.98
X -0.30+0.90 -0.42+0.84 -0.25+0.86
double leg v -5.75+1.16  1.22+1.15 0.19%0.99
(A) (B)

R
s

(D)

vl
345

fig 2. Location of center of balance

(A)single limb stance: stable and dynamic platform. eyes open
(B)single limb stance: stable platform, eyes closed

(C)double leg stance: stable platform. eyes open

(D)double leg stance: stable platform/eyes closed, dynamic platform
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FEE A AAdA 74 de] AFEEE ¥
< B AAQ "eAM 9F 27 28F 3o
Hl &3 (26.75%. 27.83%) €£X& Eolx 3l

o, @FddAe] Hd MFol 52.55 kg¥d

Zk el oF 50%9 AFELEE Holm Atk
F% H(LEZ)Z ME& W& 54 kgd AFE
E Holx YHE 6).

Table 6. Values of distribution of a vertical force on each conditions(kg) (MtSD)

stable platform

condition foot site dynamic platform
eyes open eyes closed

Rt toe 17.03+5.07 19.00+5.18 16.94+4.26

single le heel 9.42+2.77 9.13+3.10 10.29+2.66

gie leg Lt toe 14.25+3.90  14.57+4.06 13.18+4.10

heel 14.56£4.18 12.63+3.27 15.96+7.03

Rt toe 13.563+3.24 13.44+3.28 13.49+3.80

double le heel 13.22x3.65 13.11+3.47 12.77+3.38

g Lt toe 13.55+3.48  13.37%3.71 14.48%2 82

heel 14.27+4.31 13.14+3.39 13.70£3.14
3 # Nichols(1997)& Z3d& 2AA
(steadiness), WAA (symmetry). 53 <&
d AAAA g2 FEHFHAS2)H A& XA FA(dynamic stability)sl 371x &We=
Z1AEE B LS dEh AXr] Adghc, nPPe H42P oy Loz
AR A& WL 58 FHHe o AAE FAEME vHoE EEY L 9vd
%< A4 EEH(postural sway)elet gtk 12 WAL AFAAKAE Alo] & A A Ao
2 EEEE A7, JAA, 28558719 o He P E¥dHE AFEYXE Tiln $3
FE7125Y JHE FHE 2Fsle Aol IFAZL FPAAQCl AAMUAM gFole

(Smith, 1996). B AU ¢ ¢=2 A #
A7t A% RS, 2B dolo] mat B3

del 37], &z el BAY. FHoz
Zutz A AAeld AFe Iwez o FA
FEFHAel A, oA, A} &84 F

. FUE F JprtolR HolAd. = Y
9] FAHd AFo EEI

2 a7 iz A AN FEHFAA
AAQYL WolM & E AHe dFoz
AFH UEE £ & dxn FHA W
€ 2 AH FAL HoMe 9%
, I FFom ALAAM F4HE Fe A
T Aok L2 A AAeMe gA @

Zog FHo A$A UFES ¢ + A

H

O

L) oz

4

,-ﬂ:‘-mlOIO%:Lrlo
Jﬂmk‘l’m—b

THo® Aot ey fgeA FH A
AAEE obF & M EEHIH} AF A

3 AFEME vldAgo] Roln ¥ 44
ol AFAA AWM FHolx FFo

2381 YLL MHAEPoEA 7MA 84F A
F3tn Utk =¥ AH EEF FH L A
2FAAT BEHo glen & EFEY AFE
AA el P L ovidn 3y, EEF
232 EE5Y 99(sway area), ZEE A
Z(sway path), E€¥ A=y E&£¥a =
£ root mean square’} EFEC. Sujy]
e FAAETG 24 Jtge EEY "7}*2—
Belg. £ °°‘:r"°ﬂ"1 24 49 EEF
= F3QA "HelN £ & ZAfe = A
AA N A = 5.72/o°]°’1. Tz A RAAM e
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14.09%2 @2 A 297 o 4FHA S ¢
F 3o, Dettmen 5(1987)2 A A«
(stability index, TZ24glo]l AFolEF
b A BA FA AxHY %)rt Hropy]
e 2.3%0]n HAUL 16.6%FE Hust
Aok, EER 49x FFHA HolH & B
BEe 422 A AAHAME 19.02%, dE=
A ASE 39.44% 324 Jehdn glen FF
g BHolq FE 74 AHAME 73.19%F A
o HAG AR =2sn o Rz A
Ao g A A 2 F £ & e AUd
A9 2213 B Wy FH doN &
g Age ddo) #o3 AE Holxm Ut
Y 4492 g Adnde Al 9
Wy Ues B& 4 U

d3g 23 2 2 BExg {3 3
Ao A 249 Az 23d0. B o
FojA iz A MM e 2t g A Fe
504 ARz g FEZ H AFSEe
100%9 AFE AAs U, 738 F449
AAe 22 A e BFH/FHA WA
COBxolM 2 #9f3 Art flden, gz
e BHe COBydAMT #4948 AF Holx
At 27T dAA AFAAE 2PN
A4 wms} A

3 dFAHY e Y AT (limits
of stability)® d#dr}. o|3L HdlolEA
gojtt, HulojgAYE WelA 8% A, 4%
F%, 8x W3 H{A}HG(cone
projecting). #(1995) #¥L YA dsx
&, ZAA8s, 258471 ¥PE FHEF
ojztx At A 84 Fo st
(AN FAeln APA FAe AW ¥z
ol #3E 9A ¥z FHHoZRE o5
4 e HUo zZtxz FANL AF 12%,
3% 160},

Je #Hrpy] RS Aoz AFAY FAE
3¢ 29 S AL ¢AHE AARAAN
¥ 98 dE 9.89%, #%E dE 8.12%
E Holm B AN e

£
&

- O (o]
= "=

7.2828 Eolm AFIAAHE <¢AE dolM
& HE d+e 6.43%, %L de 5.15%
€ 2ojzn vz Eugoz Hupyl fFae
g Aol FaHALTE ¢ F U

2 dFodAe A% A9z $4Q AdE
A AR Bx g, H=ERe AUy
F522 AL FAHA oA & E A
$ gz M HMsE 1.74cm, 1.0lcmZ 7}
2 2Agton A WM ¥L& e AS 3
Bz A A7 7.17cm, 5.10cmE 7% 2
Azlg WEE Holm Yok, A AP
g4 A4S a4 A F gl

Ochs 5(1985)& Qd3lx ¥& up=ahaq
A Fd o FAlelA e ARvsA
e 713 An AL EEFL B £ ddd
t}. E3 Stones? Kozma(l987)e & g
2 XAE 949 58 #A%E 9, Ul 5o o
g A 2Eol ZagE R

 AdTdE G5 gz 4 AAET 3
Z gz A ZAAdM 9 4
F ARR E& F%E "Wt o B EEY
599, 922 A AAddMe ¢HE HeA
Boe 0l BeAM ¢ 2L EEYS B
T UA.

Niiokiktjien®} DeRijke(1972)& B7rg
AlgE dqidez 22 A AAdM I8 ¢
g 43 ¢& & Auy e 4y 2 ¢ H
EEqe] A% EEHEG o 1.59 ¥ER 4
g€ Hagd. & dFdMe 2 € dHo
AMEg & FHAA 45 EEHe #§F E
EYdEgd o & ¢ F A2 FAHA HAMe
§% HolMe 24, FEE A A E 44
A2 4 FH FEH F¢ EEHED ¢ F
< 2 F UG FAY oA FFHA o)
92 gHE §Aole wWolr] wRolg Azt
=

Z2A 258 #3% olF(mobility)d A
E2A Z FIHAE= @9t Hughes 5
(1996)e] AFoM A EEEH 7|54 3
T Aloldls A@FAS fion Eadgdn

go BTE

o
W T = =

2 gt
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38 4 54 S -‘4741,\1%% BEn
#ch. Lichtenstein 5(1989)& A& Fo)
XW] EESH adt g %_‘0}371 Sk
FEFF EFE T A A FE& A AL
°]°ﬂ/\1 IR A AMdMe =& € dEe
TEH Zadn & AHdMe Fge
B FEa A AAdME f93 xo]lE Hx
Z3k. Crilly $(1989)% =59 &%
F AA ZEEE Yo FAEE HAsE
| 232 2e =Q6AM F7tE &4 EEH
< AAFAL AstE dnEtn 715 AHE 9
v@gngn Aok a2H@A 2, d489.
2o Zae 3AE doiidn Busid,
H2de #875< FHs 9 @)
A(force platform system)”} thFajzict,
o] Z1AlE ¥l vebd FHFAE Aoyt
AZ+E o) &ste FAFAQ olg& EFAFe
24 934, 284 B8 dRye z‘;b\l-,\]ﬂ
3, 82 JARF=E FHE ¢ Ut i”’%
L AA Z2-A U BFHG B E
sz watel Ee kR Adely A
& & e AEES d3E £ ded A%
ZZORNET £ S F F U

5

Q.
=

=
s

3 &

2 ATe B4 499 g2 A A% @
22 A A A =g FHstuz g
Ak, JAE <18 FIFH7E S
W 5FE IR A AAdA 7
AQ BellMe £ 42 HHY £ & *JFJJ

2 YoM AZAS} YA aHE
Betglon, A RAA & T BHE
o=y nHFerist AAYA ARE
Bt 67HAE T €= 742 2523
FAstgen, 3 UL ¥LE e de
9% FEE, FL= AL de dFor
4 A& & & UAG. A EEF AF
T 2 A AAGM g8 H 9 v
€ s b d3n @iz A dhdde <

T
J{)x. S o

-

e A 99 ¥ Fe A7 A4F wU
EEY Age @2z 4 AN ¢FE @
A9 & = FeolA F$ TSP AR 7
I T2 Ae g AFE AN ¥ P
Aele] ¢ 5 EE5Po] S B¢ ¢ 4 AN
o, B gl A4 dn 63 23S
23 @29 AH EAd) rldste 248 2
AgezAq o EHAHA A8E AYYE & 2
o,
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