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2 BEREXZEWE /) UHRLE - #R8k
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HAEBE ALIER T %8 € # (Smart Balance
Master, NeuroCom Int Inc, Clackmas, Oregon,
USA) REKTEEBENRBERE  BHREEHES
BBENESBEGIGENHEEE EREE0E
BIEERE  #ESEEOERHER  ERBEL
FRAREE RS - Bh RS ARE.CRESAE
R ERAK > BOBBNIENRE KRB ERRES
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75 147 % 3R {6 1 28 (Balance Performance Moni-
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BOMENEY O o RIS TR AL
Ao GEHHESRE IBIMNEREHNEE
1 E-SHAEENERCOBBANEELRGFZEL
P IR ENEE | hRMMth BB AER
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Sackley ¥ AHIHEFE @ A FEHRBAEHET
B BR A TR E.OE BRI - HitdE
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W BERE Z ERRIBAE T TERAIMEAT
BERAENMANRAR - & £ BE—-ARERe
REZBEAFEET - AWHRUF % £ FHRAZ
BANMERE (%) - BRMBHAERME (M) - EZ
BHEE (%) - FH %% (balance coefficient, %) K%
AR (sway coefficient, %) SR BRREZTHAE
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B 0.2+185K) » £ 9% FEM2-30K (F
BEHRS 211+ 195K ) » 104 7 EHHH 65-85
(T EHS73.1276%) » 84 - ZRE
RS =8 B AT A 2 A EE T 2 R
ARRH G REERARE > B ABEE
DEEN AT E (FRERERERAR -
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LM HeM REH

(n=8) (n=10) (n=9)
YR (B %) 7/1 6/4 7/2
Em (&) 73.13 % 7.57 21.10+1.85 9.22+ 1.79
g5 (a3) 165.19+ 9.11 169.71 + 5.62 137.39 £ 11.08
#sE (A7) 66.23 + 10.59 59.85 + 8.93 32.39+ 6.31
RBEE (257) 25.19 £ 15.3 24.76 £ 1.40 21.37+ 1.37
HIRFEE (254) 5.52+ 0.91 5.97 £ 0.56 2.74 + 1.11
AERRIEE (2 5) 14.94 = 1.21 16.68 + 0.67 12.12+ 1.33
BRF 8R 10R 9R
THg{E + fEHEE
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A YT & I &R IR E H 38 (BPM, SMS
Healthcare, UK) B — 75 ol 2 @#35 » HERE
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RIS 2 4R (foot plates) » — B4 4K (sit plate) K
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BURE (sensitivity) ~ fRB Bl (visual feedback) -
B9 518 (auditory feedback) K BEHLSE (data) &
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B (KEMZESR  KERAMBRZLUE 8
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BEZIEE (%) BRRBCNBRAELGSARRK
R ERABERE GR) ZNBEENEE (HE
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EROP.OHMEREFHEZFGE  R2EE
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KA A MBS RZ 30 BEE
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BARBBENKSENHRAE - 5B 110 A0%
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BREAGRRRE - PIRRESEEE R R
- R EBERRS > EFEAREL HER
fil » MIRERAT A - AREARFREZBEY - R
BRAMBFHUOS "B - AFRRETREETRE
# > BLUOS BT SRBEFERECE -F
FIYER R TEFIENF - WAETRRBIRFEA T #E =1
B BREETEN - KW 1-208E HEET
—ERMRASTE > BUZEAEEE 10 D ENTKA
HEER -

TR Rt

FI] FB A< 4% 23 A7 it 22 BPM Dataprint #K#8 » &
FRREHURB I THRERE IBM S ZHEBA
Bl o ErEAs  ERABE2H -8
FrrEraimeg  RBUE  RETHE  KAN
ZER > KBBEANBE - BAMEATERERE
ZHEBZEE - SHEISZHIR » 8 A Microsoft
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Window Version 6.0 fiifft st 47

BEFFRREIRUEBEAN - HER R E = HHER]
BAEENMEFRAFERNR S BHEBEAMIN
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RS REMR LEEER > QIFDIESIES
B W (ANOVA) K EE B 1k (Scheffe) i B # &
E o AEFFELA p E/NR 0.05 RinEMET LlaEE
o

ZHzABENE > Fi > 55 BE - EE
R~ RERE - AEREEE - B TS EXEHRE
ERETIRER]  HBhEFHREFFMHAMES -8
H- EERFHEMT LEZEER (p>0.05) - %4
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Lateral

R
Balance No. 50.6 ¢ R

Sway No. 3.4
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Laterai
L
R
Balance No. 92.9 % [
Sway No. 17.3

B3 _fRAEITERE (%) 0 a BEGHBIUEYR > FEHRBBEIN 50% > b BALKALBHTE

Ut FEFRBEBIIR 100% -

B EFHEENEE (F(2,17)=8.02, p<0.0004) &}
) (F(3,51)=61.42, p<0.0001) ZXHE - @b K HIZR 516
HEAMBEEGHELE - FHREE SRR
FRZERLAER (p<0.40]) - UHBELRBERTE L
BREHRBE  SRBREEACEA B RRES
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B4 BRARABE (%) ZEM (p<0.0004) 85 m %K
& (p<0.0001)

EFEED (B4 ) - BAMNBEZFIYEEE
A 36.27% » FREEHH 34.890% - EAEHH 24.65% o
MR ER B E S R (EAEG FRARR AL
BREEBZHAPERRAAR  FRTFANMER
MNEEMAPEENLSR (WE4) - BRAUBE
ZFEEEBER] 23.62% » 1% 13.75% » HA 44.95
% > 4K 45% o

RRAZBAEREM (#)

S RIRE B TR K AT E R R R
FHELAMMEETREHELEER (F=2.97, p
<0.014) » HPAWREFEHNEET ERNUE -
WA 5 I E P S LN B RS
& B (A 7 (simple main effect) B93> #7 » ANl
BAAMGES BT HER A e - F5R BRI
B oA AL P B ) AR BE 3 R ROHE (F=2.53, p
<0.104) - FERBARUEHBRHEHEE FHAE
(F=4.48, p<0.025) - A% vE T 1% b 7 B35 52 o #L
ELEFEFHR HEYEEEEMH UK EEH
12038 » REH 7.25 B o A B KA BT TR
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BRGIRE BATRERH (F)

B 5 Z=#MniEALE T RZEANMLYEHRRRE
() » * RRKp<0.05 -

FEE ERBE (F=9.40, p<0.001) » REMHKRE
EHHEEMADR  HFYESEFFEM5.238  BE
348 B REM2NP - FERAUBAER
Rt B B S (F=4.73, p<0.02]) - BR&EH
ERERBREHEFHREFEHFEEER - HF
HESEEMSTI M > FEMA4208 > FHEMH1.46

B BEMHTERRUBMERHEE SRR ER
(ZN@5 ) -

& Z 3548 (%)
WZHEENRET T ERE TR EEEBH
FE > (B 8 5 1A B HE (F(3,48)=6.03, p<0.001) -
FRE A RRA FHREREIEA (F=1.38 , p<0.241) °
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K2 ZHNBERTRAZEZIERE (%)
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Al

W6 Z=HMARELHRAZTERE (%) » * XK
p<0.05 °

ERT - ERUBCEZEEEREER  TEUR
ZEZIEEFEEERUBZRZIEEEEEER
<0.05) (#ME2) -

F- #7 1% #& (balance coefficient, %)
S@ESA T ZHEABEEMNE A AR
IRF () 2 iy 7 BOHS SRR (E B0 B2 U7 MYl (R 1 Te] 5 BE B
KR HEVER (F=3.32, p<0.006) (406 ) * #5753
ARG~ # ~ & - B/ RZ P EREBE P E R R
R ER T - &R BRI AR FHREE
L EWHUE (F=2.81, p=0.08) - FR BT
RBEEEERNE (F=4.24, p<0.0271) - &%
HEREERBREFHAREHFEHZEEZR (@
<0.05) » HEFIE S E G40 53.35% » FH F4H 54.49

FE e i  oHEE HEERE
Hi B 3.75 + 3.06 (8) 4.44 + 3.05 (10 9.63+12.18 (6 5.33+6.26 &)
®E 6.48 + 3.45 (8) 5.88 + 3.23 (10 9.50+ 4.32 () 6.88 + 3.68 @
Vil ¢ 2 2.81 + 4.06 (8) 2.19+2.94 (10 2.14+ 3.93(7 2.38 £ 3.47
% 3.83+4.36 8 0.13 £ 0.40 10 0 ©® 1.39£3.07 @

el + MR (AB)

*p<.05
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% > FREH 60.20% - HFEBRAMBEZ FEFRENR
HRZERMIE (F=5.58, p<0.010) » BEELHER
EERBHEFHEAEHAREZER (p<0.05) »
HFYEBEELH84.25% » HHEMH91.41% » HE
FH 96.60% - B FEARAMNBZFHFEAE
B F W E (F=10.92, p<0.0001) - BEEEEER
ERRBHNEFHREEH -  EFEHAREHEEH
EER (p<0.05) » HEGYESLFH81.91% » &
41 95.44% > FEH 97.98% o

3% %A% ¥ (sway coefficient, %)
ERFHMIHAITERBHEERR S REA
FRIAEHEN LT EIER (F=3.94, p<0.002) ( Z1MHE
7)) CWABIUF B E - ASHRAZERBRE
BERIESEHERT T SRBHET RN
ERABEEZEGHYME (F=6.99, p<0.004) » BEE
ERERERRBIUENCERFREFEHARRE
Hl SEHHEAEHACSHEEEER (p<0.05) > H
THEBEEM30% - FEM354% - REM
8.27% o EHB{IB 2 RIRE I A BE Fi& g (F
=3.54, p<0.046) - BHEEHEHREH BB L EEM
B EHAREE R (p<0.05) » HFEHEBAEEM
3.09% > HEMS71% > HEM 11.73% - FEMBE
Z ¥ RFBE EE FRRE (F=5.16, p<0.01) - B
BLEHERESRBEEFHHESFHERESRA

40 - e e
m EEH
v EEE * *
30 — - REM o -
S 11—
R JE A
LS . " L
%104 N ) | |
o T i !
= ,_‘——4 ' ,.L.,. i \
0 .ﬁ_ﬁ‘; . L Lo ST I .. L
il *® s vl

W7 ZHMAREETRAZERRE (%) @ * &7
p<0.05 -
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(p<0.05) » HF¥EE L F4 16.38% » HF M
25.37% - SREEH 21.54% - B EMBZERBRER
HEEE F W AE (F=12.58, p<0.0001) » BB EHER
REERBHEFHARETEH FEHRREMHES
BEZR (p<0.05) - HFEHESEFELHE 12.96% »
HEMH24.91% » RHEHH 18.39% -

T

FHERBREFAES HFRAZRAGMB R
EEEEA/N o Riach EARBEEERBZENT
BEBEYTRAMBEN-FEERT" » HEHRE
EHE T ERE  E—SHE=HRAABRER
UREEDEIER(LE  FBEEMRTSINER
BREMHERESHE  BRTREZREFEHZ
BRAMBEEWE/NREEH N BEHAZRAN
BERUEZM/NPREEH (p<0.005) » HFEYES
£/ 0.995%/cm » {1 0.553%/cm + 1£4 1.800%/
cm £/ 1.88%/cm - HRRENERRERESE
REES/N UBPEFARARTHEERZIK
B A—-LHEEHERRA  KREESNEmE
HoBLATFNHEEAEREZHEANER  RHER
KEHEHIUERFARAR T WER » 075 B
U ENREEREEELL » DRESFTHIERERE -
ERREMREZEHER  KMBRESHERME
BE&H  BRZEMBREMARBTIEENER
BB HAEREFHENEE H5RARE
R » BATLL 100% ERFTEER -

ERAMBHBREM AT ZHEMRKNME
FRERBAEME » FRERELEMNBE EHMTE
MERPRAEM R AUBETH > SEHER
BB REZER  HEFHIBKAMNE
ERRARAEMAR  FEERETERREL
AR REMZBFETFHBR - 1 RE
HAFAMNRARRMECEFEHASE - HRRER
SEMAMERE  MEBEHERNOCER BRSO
B BTN BEREER -

EEZIEEAE R ARENERER W
AMERRBARNREZE FMAIRARHAESH 30
¥ HEXRAFRTHMEKRER -2 98 - AfiER=
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HHREE Z R 2 Z B BI8E -

FERBSHE - BEBEITRSMHCBE
BREEUN (5658 50%) R HBEEE - HPREFE
HMERUBCTEREBUVPRER  RREEHE
LHMBEL R ERT o =AM T HE RS
WHESAEER  BErAREREZHBERM - 8
A AAMEZFERBAE  BEEETEHR
BB A (BT 100%) £ BREKBIETHERR
EHEERNE  NPEHENEE - B ARAZER
REAREMCTEHREGRZFEMAR A BIREE
AL DB ERE AR TR LR
WBEFRRECEFACBELTE  HEaEL
BIREMRZIZLEREAMT -

HERARBAERET » ERRABZERR
BLURBEHRA  RTEMRUBHERE - AEK
NNBEELRBNEREERAX o Riach FHEE
RARHE2-14 RNKRBEDSRIEREESE
B OO0 AR REMFHIEE 2RUT R
THEENRBEEARBRAP  HREZEER
B EMXHEERARD - i LN BREIES
SEHEREESN - BRT SR ENRAEEZ
50 RS 10 R LA T HY 52 E H R SR FI6E 1) Kt 38
BEmARSRTE  HERUHNEBHEREEXR
PR o 3 L [ R S AT 92 o S B AR AT W KL
BLERRBBRANERAMNG - EEGMBZE
RFABH > BEHNERRBHEEFHBK
RABIRE > BHEERFARFEHEEFANEL
BRAMEEAETEMR/)  HRERTREEEEA
WEME - THEAARZELGUY  RILGEE
BREERESIMERS RIFIRE M MR Z /Y ¢ T 5§41
FEEEHAMERRAMCBIER RSB ES
AR INIE RALRE -

R AH - HRRENEBZEE - &
ARCAHRNWBIEATRS - BEWEERAER
MUARFENERREBEEREY - Hd» HEFA
MZBEHENEHEEENZE Y - AWK
HABE P REABRSZRREE > TRUAZ
AEEPAIRNG U THIBFERE ST » P AE BRI BR 5%
PR AT RREGEM - LHBEE SR E £ g
ZHECRERENTE -

[ oK FE A

FEBRERTHIESE R ME  mEGHEN
FEEHEZ —BHE P ER A BRRE KB EMY
STEABMEE NS - RTEK L@ SRR O 45K
BERREHRE PR B T HBIRE - BT
A RIFEH S < F 8 B T2y E RS
R RERFNE BN BRI RRED)
REME R ZER o TR IR 28 vT IR (it 15 FEAT
MrRETHAESHYERIMAR » UERNEE
BBHBENE B BIFWERINKZEHETH -
BAARFE R SESF LS IROAE#EZ
RERIEE  &RETH S (#E PR &R
BE S 0] # % 2 {5 1 (ICCs=0.62,EO; ICCs=
0.80,EC) + RLEEIK F & RF(EMBEEH T o
RIEFANER ST - B - EBEHIAR ST

B

AFFREHSHERE ZAE G656 A8k
FHIERCBEAN - EARYBIEEER = FEHR2
- BIETTHEMENBERRENALZE - i
o RRERMEET - BRFS EBMNHNRER « Kif
RESHEBRARGEW R RETE > B :
DOH 86-HR-618;DOH 87-HR-618 k& B%} &t 5e 2t
=0 #5% 0 NSC 82-0412-B-002-535 + Z B
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The Effect of Age on Standing
Stability Limits

Li-Ling Chuang
Chi-Chung Chen

Steadiness and stability limits are two main
indices for measuring balance ability. Functional
reach test, a test of stability limits in the ante-
rior direction, has been used to differentiate
between elderly fallers and nonfallers. This study
examined the stability limits in the anterior,
posterior, left, and right directions in healthy
subjects of different ages. Three groups of
subjects were recruited, an old adult group (73.1
+ 7.6 years old), a young adult group (21.1 £ 1.9
years old), and a children group (9.2 £ 1.8 years
old). Subjects were tested on a Balance Perfor-
mance Monitor (SMS Healthcare, UK) for their
ability to maintain maximal leaning postures in
the 4 directions, each direction was tested for 30
seconds. The sequence of direction tested was
balanced among subjects. The results revealed
that the maximal leaning amplitude in the young
adults was significantly greater than the older
subjects, the children had similar amplitude to
the young adults. Except in the anterior direc-
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tion, children were fastest to reach the maximal

leaning amplitude among age groups. The
fatigue index (the difference between the maxi-
mal leaning amplitude and the leaning amplitude
at 30 second) was not different among groups.
The balance coefficient (left/right footplate load-
ing) revealed that children were less symmetrical
than old adults while leaning toward the poste-
rior direction. However, when leaning laterally,
the children were better able to shift weight onto
either legs than the older adults. In terms of the
sway coefficient (a measure of steadiness at the
maximal leaning posture), the children had more
sway in the anteroposterior direction whereas the
young adults had more sway in the lateral direc-
tions. The significance level was set at p<.05.
Despite of small sample sizes, this study
found some interesting differences in the stability
limits among age groups. Future study is
suggested to investigate the effect of vision on

stability limits. (JPTA ROC 1998; 23(2):73-82)
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