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Ability to Maintain Postural Control while Standing
on Perturbed Surfaces
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This study was aimed to understand the effects of perturbed floor surface on human postural stability while standing.
Ten subjects were asked to stand quietly on the surface with two angles of inclination (0° and 5°), two contamination con-

ditions (dry and oil-contaminated), and three commercial floor materials (ceramic tile, coated wood, and vinyl tile). During

each trial, a force plate with data acquisition systems was

used to collect subject’s center of pressure (COP) position.

Measured COPs were then converted into the length of postural sway path in both subject's anterior-posterior (AP) and
medio-lateral (ML) axis. Results showed that the length of sway path in ML axis was significantly affected by the angle
of inclination and the type of floor material. The sway length was increased significantly at the inclination angle of 5°

and on the vinyl tile, respectively. The contamination condition, however, did not significantly affect the postural sway

length in both AP and ML axis. The results imply that a proper treatment of floor surface and material is critical to pre-

serving postural balance while standing.
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2AENH 1] 0014 | 0007 1781 1§ 0.1741
vheby A 2 | 0003 | 0001 ] 0414 | 06623
B A A
Y A2 10013 [0.013] 3.651 101590
g ALz e
MR 2 1 0001 | 0001 0206 | 0.8141
LAEH
L ahg A 2 | 0002 0001 0353 | 07034
o722 = b7 Ay >4 =
x LEEA 2 | 0.006 | 0003 ] 088 | 04158
x aegd A
EL 108 | 0332 | 0.003
7 AFE 00504 F9F.
4. 2 Y E9]
AR AATYE JA3) A FEE dAHA

43

RS Fs7] A& &8 ohz AGAA ] A
A BN Ax 2 FEAHE sy A 95 B
7?@?1’ Aot} HHstn AsA AAHA e =1y

Hol ¢z FFE& A MYeAHE AT ¢
-1—4 AAAA 5 L(postural sway)= ZAA HH, o]
?}3 AN ELE viEHe FEEE gEFAl(center of
pressure : COP) #¥ e W3R gelo] 7hsdlvl o &
A8 B o5 uvigHe] AAHA AAHA K
EHA# Adeoll A S AARA T g cop W
g B & £EdA 288 5 A

Az, DAY T ohds FAASBANA APRES &
g vie XX fof MA FGsteof st Aol
AwaA "ok vtg AXEL F8, dHEY, 2Y F
o o3 whaAles Aste et 8 & don, A4
o) oA we EVtEstA vt AA WY FAE B
"3?-.} F= . PSS £ FAHAR Fo ¥

3] nted AF A FgetA Aok B A7

E— 2 gl o8 upe AR EGA e
AE BE ATy AN #PTHY wHE AFsietd
spetst B oz 3=}

obdro] A A sle uiebHe] A wE AAFae] W

E gobry] g8 AP vEHeR ol A&
3l Y FE U (coated wood), AT EFY(ceramic
tile), ¥d E}(vinyl tile)& Bl TE 4Y A5 E #
A% Ay, JAEAEL B dEld Adgutgy fol
A AA 9 COP fAF#TY ol A7t st

A Z7tEE 848 BYoza HidAgde mEUY
Azt Agbe eld AEe) upede] wimste AAA
A 78 fAsed 2y Ao Bk IyYR
QA Agd gd AA ele g gs 2ag
T itk dwrgoez wdAdL AAHQA FHAAA
}Fo| FH g A7tolin %Elz e EHoAM HaA
o] $g8ltte Be FHe % sat‘r g Ay 4
B2 RE A4 HP:M AL AAEY FHoly A
AE 9% #Ed 29 o= z}chu x}xlﬁﬁé 4
g 9% A4S :ﬂ.eﬂs}@} NFeA desojor & A

o2 Bddrnt

Ao Agd vgd ude o izt
ATd 8o FAF 4T F= AR U8
0 .&?_E’_ uheh AR W] AApzbeltt, wpe AR
g BAE FolAE AHARAAN 50 A
AAZZ-LE Fodoles A fle Aol Hlasg
FAFA FrFEAG. BAL g UEe A
2 oAHE v Fad wE vy I
ZAgtatd AARA 2H FH At & A 8l
2 AL wirkE 74&% gehenh A #l
A 285 2 FEAEL vte AW BAE b5t

AAGEE -‘r—@,o}&]ok 3 98 g 45 "u
ArbA] A A(anti-slip floor material) ] AF§ 5 A 7%
Y As BaY e astolol & Aow 47

Y

=
=
7

00{)(

W r.%

il
A

o o £ 10 2 i

an.

ol g3} o] & AFIAE wpHs AQA, B4
72 5 AQe Bk Al Be AT 2 32 A
4 2718 AAAA 79 e A=A AT

Aoz AJAEL vgEd AF 29 o8 A
A AAAA FRTEe] ASA AstHL A=
2 Fe 89 Aud ¢ dFS dAsteioF o

olglg ZAdx £ £ e d84eE 4
&8t7lo 2 7pA AgARE Zta ok AA, vgd
o2 AgAA Agd W, Ak, Ald AdE 77
29 g AdE HEE 5 vk dE S $LD
Hl‘é AL BFol= gHAL] o t‘é‘ﬂl w2} A

So] €3 & glen A1 5 Ade 294 54
°ﬂ w2t AAE AAde ZErt d3E & gl 94
AAAA Foo 4FE & 5 Uk VA FIF
Aol AAQ vhe A %‘3-%?} Ade fleiA e b
o] AP opz} EWAE A, AR AnAy
T 479 #¥85Yd 4¥e € T e OEY 89
& 5¥H ez BHstoor @ Zoz Aadd.

A, 48X wERie] AAaze AR A
AAE iAlsta AA sttt HEHUH. AA
ATge AAFart e d¥xdAA Fof3 #st



152 urgst - Ol H

2 nojx| @& o§7 B & Uk AAHom Ao
A A vpEe] man AR A7e) Ay
(o]

AATE sEol AL AATY s w5
vk AEARE AFs)d @A don, 5 A
A AZdsre] ZAALE ¢/ 3¢ A+E B3 wid
Aol AAel ol AT Y Wsgte] dig 2ot F%
2Ql #Ao] shsstn o)

AR, B Age dA FPJE AR H(pilot test) T}
AN AAPAEL 2do] BRI 528 2H3E A
AHE G AXE HolA mme e i3k E4E
489 AAE unAe Aol AT o
ZHA wpeE e AAGe B AgeA o2 AT
AGARE 48 HAAA Aed v Zo] oY
o Bel(F, utetdo] AR Ao 2o =59 A
Sl 2 AARA T Aol #AY £ A
o} vigR el op@dA 7l AstEuEE A #8&
a2 fAE e guist aejy olest A
e Aol A& A 0 M9 UelA AAR
v @] HASA FE ALE A A
Eojob gttt eyt F7FHQ w3 AL B4 oty
BAAE Ggfo] SAEAE EFEHY SHAESH
o] Fa#vt FostA] ¥e AR Holy HAYHo=
AT} 5290 FFEAME 2IGE A W& A
&% 589 Aol7t fFYsitte #Ao] sHeslrt

|

(1] =%+ <2008 gut7] A 2AE”, 2008.
[2] B3 olsd; “AgTrEd wE AAAAE LY
Ay, gdzbeeksl A, 25(3) « 1-5, 2006.

(3] WA, A8k “dEERAFTALAAN A4 HEE
o YA} AARAF LA vAE G, fIAR

T8t 3], 23(4): 1-8, 2004,

[4] Alexander, N., Shepard, N. Gu, M.; “Postural control
in young and elderly adults when stance is perturbed:
Kinematics”, J Gerontol, 47: M79-87, 1992.

[5] Astrand, P.O. and Rodahl, K.; Textbook of Work Phy-
siology : Physiological Bases of Exercise (3rd ed.),
McGraw-Hill, Book Company, New York, 1986.

[6] Bureau of Labor Statistics; “Report USDL -05-1598,”
2005,

[7) Courtney, T and Webster, B; “Antecedent Factors and
Disabling Occupational Morbidity-Insights from the New
BLS Data,” AIHAJ-American Industrial Hygiene As-
sociation, 62 (5) : 622-632, 2001,

[8] Pan, C. S., Chiou, S., Long D., Zwiener, J. and Skid-
more, P.; “Postural Stability During Simulated Dry-
wall Lifting and Hanging Tasks,” Proceedings of the
IEA 2000/HFES 2000 Congress, (5) : 679-682, 2000.

¢

g



