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AFORLERENLERX e MAXAE4 A ML RAUBHE > RER IR
o BMB BRI AEBETIT BEARBROBHABE B FLZHETHLH
LR FHENBERATAR c AHOFHOS T ZEALRGHRE: — BT H
(Steadiness) : = ~ ##4HE (symmetry) £= - $HEME LM (dynamic stability) >
HMEPY T HRRIG A — BEFH: =  FHETH =  HRPHA
W@ T SMES BN AL IERAARE EHLAGATEFILE LG
ROWRATEER » REXFMERGBTH > K icE i Mot RRFAREFH
FH7 55 M6 40 B A o

Makse : FuEH - FHES -

ABBBRRNHERAGESXNMARELH SWEPRKMREF - RGN
17 ZWEBEFMIUANREDT » NEPRENBE EBE - SFPREEHEERE
HEENEERERER - RERUREEEF PRI ETEKG » 77888 O F7 &K
TEERY > RERHEENKEESRBERENTERY  RKERFZIRARLZ
RENFRBERRE  GLEFEETHEENSHEBT AR MBI MITA -

ABERZFINTFHEHIBNERN  ARFAENKREFEARSEE
TG DR S REBOREHREENRG > BRLKBESHBEE P AR
FEESERERBHARNSH  RER—ERIOXFER (WE) MERH &
BRERE TR T &K BEERE  EHEAHFIRRENKXBTE D » g
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EHEGREYT ERECTEMARKBAREEN  FERREHY
(balance, or equilibrium )’ HEBR  A\ABMELRFHE—ENIBEE (base of
support ) EIE A AIEE ST | ( Nashner, 1993 ) BREM#FFF B E .0 (center of
gravity, COG) E—EXREMNEES » BAHER GBI EBHI#.O5 .00 &
SHENXBEERARBREEZA A CAREREERSRNAZREENEER
7 o

ABHUEEES T =BT . —  BEM (steadiness) : BIFFFILE >
SRR/ EREE  — HB% (symmetry ) : BIEFILF > BHERAIER
B H= - BYERBEM (dynamic stability ) : 2EEBIEEEFR#RIHEE
BEEmAekE  SBREHNTEHRKBUHEIBUE: —  BEFHE (Static
Balance ) @ IS/ R—RBEXRE > #FCOGE—BEEMNIBRER (B2
B) =~ 4$EETH (Semi-Dynamic Balance ) : BN —BEFTHESRE
FRE » HIFCOCHE—BERNZEER  AFREWR UL —REXE  CEREEN
BRI (limit of stability, LOS) AXKEZFEHRBE XL T M » LIEECOGE—EEF£EH
XHEREEE = - BT ® (Dynamic Balance) : BWIIPR—RBERER » £—
BERBNIEBEEFHEFCOGELOSEZAH : @ ~ NS FH ( Functional
Balance ) : EREMTHEBETFRSFHIFERFOFEHER > LIBIES TR
R TFEEENEEBFEHKRME (sport specific tasks ) fHE S ( Guskiewicz,
1997)

BEMHMRS (LOS) TEFEZE : — - EARNEMNE N GHENTESE
(morphology ) BRI B (configuration) ~ BIFIMHM 1) - EEHMRHEEE ¢
=~ HEAERKLURBEHE THEEMNIERER : =«  XBEEMIRR » 848
AE -~ (compliance ) EAEEM F] (friction ) ( Alexander, 1994 ) - {HEESRE LR
FHRE (HEMBEMR perceived stability limits ) » B]HEE L BB EMHR
HAEMZR  UHB—BAEENSHUEBRE  RIRELENKREEZL
(Maki et al., 1990 ) B2ERBREIEE (Mcguine, 2000) # -
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5~ FMESGENBRE

R GRESRBEMNENHRABNTHREBINEBSFEEEEEN » €
BETAERBUMIHETE mMAMOEEFLESHNIE - THBH AFREYE
EEMBITHTESR R EEEHTENGBEBTHENRRK -

SHELAEFHRAIEENARYE EFHEPEHERRERNH R BT
Ao R G ELRMNREM (Nashner, 1993; Shumway-Cook & Horak, 1986) *
TE BN THEHRENEERR  BRERKTREERE P OEER
XRE HRUBRENFAMAR MEBRFKRTTIRME EBFHEE TP O
ERARMG THBERIBREBERBGE  SEENPOCEREEMME LK
FERECTH: METPRAERANEECHGRKBHTF - IAKERTHEE
B LIS BLATEHERMNDAEREN -

&”k— - BRBROTEIREIRHR

TR A
R R B (vision)
( sensory system ) MERIRE ( vestinular sense )
KEBRR ( proprioception )
& #® (wuch)
RE)® (vibration sense )
TR Al 72 (muscle strength )
( motor system ) _ 1OIEHEES ( neuromuscular control )
R RAR BREIPERNES
( central nervous system ) ( integration of the sensory & motor factorss )

318 Lord, S. R., Clark, R. D. & Webster, L. W. (1991) .

—  BRBRRMH

BEEAEFNBRERKITBEENRBRARENHEE NEfEHEABRE
ERBFBMANVERSEEBAL  EPEHFEREENSRERZ S P OHEY
BE - ENEAESYAHEHMGERERMRIR (Nashner, 1993) » B RHK o] RHELIHE
RAERBEHIEERKFNSEZEE  MABTXBRAERMK (labyrinthine
vestibular system ) HIAJ{RHEIAMA R E N HEBEHBELNEA > TABBERK
( proprioceptive system ) » ARt S BB M EME < R BERFEHEN -

REAFKITEDBRARRAMEEEVRNTT G > ERESHEE EEHE (self
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motion & object motion ) TJRAMMIEIFRE  HROUEFENEEIRELNTR
(alignment ) EERXBEEIARBREXERZ (B) FHRRAOMER
( somatosensory component) B » HRHARUABHASHEIEHEEE (Paulus et
al., 1984 ) °

ANHATERHOJRHFARE S - RIEEANEE - WRAETHAESESYNTT
{iI (orientation position) AR ( Guskiewicz, 1999 ) » ItJ8 37 BKE A5 SH R
fIfiiB (Nashner, 1993) - EHGMARBEMRHT > REFERAKIEBHEENT
SR LB TR » RIGBNEBIE ( modification) LR 5 B Z BT 6 »
WRFSRS—BEEMNENZFME (gravitational reference ) * LUER R H 5 5 18 BRA
ARRHE  RAMSGBEHERNVEE > ALAEZENZFHEEEERNFRER
BUEERE EHENESRRAEGAHTESSMHEER  AEfERAETHE
B EEM A ] 8ERA) (Bles & DeJong, 1986 ) ° .

AHERE R EIE B (somarosensory )+ U] H2 4L 5 88 SR 1 F LA B 82 M IR
BEME A UEMRARNEERARYE > GriggF A (1994) HHABRERE—
EREUOBREREL B THEGEESHUEN R ZHER (joint movement &
position sense ) ' AMBBE R K BEWITANB B BZERE (tactile sense
organs ) > K2 ARBREMERIRAIMEE/ME  HEAOMEKE > BRSIANIBRS
ERRBHE GLEFPREHEMAMSUEREHEMAEFNAL (Shumway-
Cook & Horak, 1986 ) HX A MBRE - = LB & 88 UL 29 S 4 R AU A RS AL P 18
FHARSEBRIRETFTENTECSRBWAEREE  #RAEEAERENEIE LIF
W EEBENEE  AHEERFZHAELEZEELI (Bernier & Perrin, 1998;
Lephard et al., 1997 ) AKEATRENE —PRFELRCHERSE -

— BRI

EHRFAE BN G A FAORERE  E5BEBRTEH RN ETEE
B ERIRKAECHARANARKRELFENGBEBEE > LEH THEHY
RHEEE URESWE ORI ERNTFECERRBEERMNA  SLHEBEER
BAUNHER > REHOESFRANESS  ELERIIMS S = (Shumway-
COOk, 1995) : (—) PRRBAEIKES (ankle strategy) @ ABSEM A ILRIE KA
BN T HFSEERER/ BN A ARG YURMES X RARELD
T : (Z) BEAEIEME (hip strategy) * B THL ERMEEX  BELERA
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BENERE > AMEEHLHEREETE  HSBSEMARBIL AR &KE -
SRS SXMXABELAE - (=) BPRE (step strategy ) : HT#
e ERHIIEE R > HELGE AMAEKE LR > ABEEH LRI RKEMSILET
B BIRERKEENTEHE CIRERBE (Nashner, 1993; Guskiewicz,
1999 ) e

= HREME ISR

ME_Fir > EEANARTEE FHO4ARRE - AENANERIERMROE
W EEHEEEKRENIFHFRLEE (Nonmotor cortical areas )’ HHTHE
(thalamus ) AIBI%: > BRI EHEEBFELZER (motor cortex ) ~ HEM (basal
ganglia) E2/NBS (cerebellum ) - HREKFELINGER & T 8 =0 E 8 F 6137
HER T EBHE RIS -

RESHIRZE (cerebral cortex ) TEEIEIEHI LINEIEF EEMNAR » ELATER
AR E LKA BB YRS LA HEBENIERF » EBFTL
B (premotor area) WEAREEREEBIFZE (motor cortex ) BHNKEE
BER ( corticalspinal tract) B AR HEFERE R (corticobullar system ) 2R{H:Z
i EREH (brain-stem ) °

FERER FEIERHEE
A
> T
BHEM PIFRER
AN
B %
ERARE
TR ¢
" OR”
RNEBIRERR F2Ea AN 8%

B - ERRHIPIEPERT (15 EEShumway-Cook & Woollacott, 1995 )
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/N (cerebellum ) HEF &5 EEBIHRER) - BAEHNBAREE - 588
LHRRPEOEH LR —EERNTRE - NETTEZIA -  WHRENEFRER -
SRR - IERRAMEC2HEDNEREROALR - WEBSRNARZT R
REMR  BEHTFHERESNNANERERSBZIHTE -

B & #

ANEE#F-BEVHTHNLHEEEHNKE B2 THLFEMZEE -
FRIAEEHEAEIARNES (FRANESNI) BBE TEENRENIRF
oSSR MERERMACRENTE SHEFHNTFHEHEIEH=8T
MR AR EEERMERNFBLEHBEE (postural body scheme ) K
e NERTEMRTFE  LAMBAEARRRENNG  LUESFBEZARTE
W AJLIER B ENRBRERNTFE - ¥ —EBLNRREEBAE S BUE
B GHEERNREN B ERAFRERY  FHEEENRBRAAR - Ulig
B e A R AR B & LU R a7 B By 2Rt o

BHRZBABHRFESREEN AN BB LRE I EEZEHER (Guskiewicz &
Perrin, 1996 ) RBREHPITHENEFRE  EENTHRELRMAERXE
FANGR HUESBEBLEZTEHITRERABANTERE (Lord et al.,
1991 ) ~ BRETVEEIERIRS] ( Wolfson et al., 1994 ) ~ FEEMIHLS (Lord et al.,
1994 ) BB ENERMEMIAEE BIE (Panzer et al, 1995) ' RIFN G HBEHNTS
R EEFRE - ERIIERBEER LEEEN > FREFAHRMESHEIARE
ik FHRBEEHHE —FETBEBS  UHBRRBARBEFHBRHEASG S -

%% AR

Alexander, N. B. (1994). Postural control in older adults. Journal of American Geriatrics Socijety,
42, 93-108.
Bernier, J. N. & Perrin, D. H. (1998). Effect of coordination training on proprioception of the

functionally unstable ankle. Journal of Orhtopedic Sports Physical Therapy, 27, 264-275.
Grigg, P. (1994). Peripheral neural mechanisms in proprioception. Journal of Rehabilitation, 3, 2-17.
Guskiewicz, K. M., & Perrin, D. H. (1996). Research and Applications of assessing balance.

Journal of Sport Rehabilitation, 5, 45-63.



72 PEMEECEE MY

Guskiewicz, K. M. (1999). Chapter 7: Regaining Balance and Postural Equilibrium. In: W. E.
Prentice (Ed.). Rehabilitation Techniques in Sports Medicine. New York: McGraw-Hill.

Guskiewicz, K. M., Riemann, B. L., Perrin, D. H., & Nashner, L. M. (1997). Alternative
approaches to the assessment of mild head injury in athletes. Medicine & Science in
Sports & Exercise, 29, S213-21.

Lephart, S. M. Pincivero, D. M., Giraldo, J. L., & Fu, F. H. (1997). The role of proprioception in
the management and rehabilitation of athletic injuries. The American Journal of Sports
Medicine, 25, 130-137.

Lord, S. R., & Castell, S. (1994). Physical activity program for older persons: effect on balance,
strength, neuromuscular control, and reaction time. Archive of Physical Medicine and
Rehabilitation. 75, 643-652.

Lord, S. R, Clark, R. D., & Webster, I. W (1991). Postural stability and associated physiological
factors in a population of aged person. Journal of Gerontology, 46, M69-76.

Maki, B. E., Holliday, P. J., & Tropp, A. K. (1994). A prospective study of postural balance and
risk of falling in an ambulatory and independent elderly population. Journal of

Gerontology, 49, M72-84.
McGuine, T. A., Greene, J. I., Best, T.,, & Leverson, G. (2000). Balance as a predictor of ankle

injuries in high school basketball players. Clinical Journal of Sport Medicine, 10, 239-
244. '

Nashner, L. M. (1993). Chapter 12: Practical Biomechanics and Physiology of Balance. In G.
Jacobsen, C. Newman, & J. Kartush (Eds). Han k _of bal function and testin
(pp.261-279). St. Louis MO: Mosby Year Book.

Panzer, V. P, Bandinelli, S., & Hallett, M. (1995). Biomechanical assessment of quiet standing
and changes associated with aging. Archive of Physical Medicine and Rehabilitation, 76,
151-157.

Paulus, W. M., Straube, A., & Brandt, T. H. (1984). Visual stabilization of posture: Physiological
stimulus characteristics and clinical aspects. Brain, 107, 1143-1163.

Shumway-Cook, A. & Wollacott, M. (1995). Motor_control: Theory and practical applications.
Baltimore: Williams & Wilkins.

Wolfson, L., Whipple, R., Derby, C. A, Amerman, P., & Nashner, L. (1994). Gender differences

in the balance of healthy elderly as demonstrated by dynamic posturography. Journal of
Gerontology, 49, M160-167.



