20

REHAD S EFREZEBIEEENTE : TR
Rl R BORE

PEREAS BPHRN WIESESR
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posturogram) > 533G SERI G N7 ~ A i Hal BERAT By /Bl BRI SE AT 72 6] /2 BA [EIRE Z ) T Hiey -
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S NI R R L % 2 B SN AL ey
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TERML16] - 2RI - 38 LEkS am kb = J& SR ALY
BEAAEN S - AT AU ANHRTE o KA 5
B PR SRR Y) 2D R - EEREEY /N L E B
A B AR PR L BB E L o T EHE A o€ Y
RSN - LA S B LB A R COREBSERK » P
LAAE ZE 88422 1) 77 10 A 4588 L/ 2R B2 FR R AR
FE o B BRI D0 W BA 4 T SR B A T
5 AEEEOR - KRS RO A 2 B
H AL — € LL A B o B B R RE C =R
EHENTE - B AHE T 52 84 i 0 0 he f
- BB 2T ARSI E 2 o K A
FeE W ENBRAKER BT RE S R ln S - ABEE £ E
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P55 _AH > 45-55 %A AE (middle-aged adult) £
H=4%H > 65-75 BEHYE T (old adult) 5555 IUAH »
LG %5 % 0 20 f32iE - B E T
FE I 92 2 3 A 35 BRI A o A B L RE RN 28 5 1% -
#wEREE -

AT B (50 FH 0 R 8 2 EE N b A o o R
(PRO Balance Master * NeuroCom International,
Inc) » {F &% A 5 SEAA 14 55 — A /2 i B A 00 Y
il F7#(dual forceplate > 51 X 48 cm’) » HAHUE K
SRZR % 100 MR 4% > W ) A& A 22 IS B 53 BT 2 5%
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77 BEZEE KIS0 N5 o BRALHIE AT T BV R
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(percentage of difference in sway ; PDS){E& & k)
IR Z AR o P43 #(equilibrium score) FH &
A b 2P 16 900 % A B P B AL - BRI AR AR
tin (F B {t(normalization) #% 2 ZF 18188 /7 43 84 - Tl
NI FTisZ B > %4 F FH MATLAB 2 =X 8k 34
(MathWorks > Inc » USA) » F+EZ 3 #H LK)
FRUC Y AV RN B ) RE 5 1 B 88 L - W e 2R
IS B B A R RENY 22 5 > RIS — 2P R T
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M SHRENT RSB > HIFI A ERPEAH BRI B 00 753 - W
BabEE EE R o OB E R R R 0 (R
W2 M o A AR PEAHRR - S T ARG AR
BB BRFE BE(PDS) B4 fin Jd 2 [ iy sk - Sl A
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% > FLREIRER FH AR 14 FH BB BRE Y 77 1546 56 PDS
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2 IKHEIE £50.05 o
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1.92 5% » H - HHES 28.80 £ 4.09 5% » hFEHHE
49.40 £2.61 B K EFFHE72.20 £ 3.27 5% © Wi &
E T DR (1.53 £0.13 A R) B FEH.68
T 0.08 A HAMFE R AR(p < 0.05) » HFA -
AR (1.68 & 0.08 28 ) Bl 41 £H(1.7 £ 0.06 &
FOHIMEEEE 725 > a2l S EEBA AR - &4
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BRSHE » & o 23
F*— ZHERFZBIEIEIRDREERE EUL 1L MK # 2 19 E
VAR (n = 5) HHFM (n=5) HAEAE (n = 5) ZHM (n=5)

DS RLS LLS DS RLS LLS DS RLS LLS DS RLS LLS
1518 1 0 0 0 0 0 0 0 0 0 0 0.8 0
) 0 0 0 0 0 0 0 2 1.6 0 2.6 3
1518 3 0 0 0 0 0 0 0 0 0 0 0.6 0
1E15 4 0 0.2 0 0 0.2 0 0 1.8 1.8 0 3 2.8

T2 (A —IE I 2 e BB 3 © DS = A7 5 RLS = AIIERIGESL 5 LLS = ZEMIBRRIGESL © 155 1
= IFHRUGSZ AR ERIII A L - 18552 = BANRVEIZ FAREE ROl A L - 18583 = BRIRGEIZ FAAS e sl Tt L - 1%

5i4 = PANRGESZ FAAN AN e Rt L -

&= EBETIAIIFE (stable surface) MIERT - BEEANDESRE S TEEINTS
i (n=5) B f0=5) i (n=5) ZHfl(n=3)
HRERA  EEEEA  EEERA SEEBEA  ARERA  EEERA  AHERA  ERBHA

ey

DS 92.8 +24  90.5 £2.8 96.1 +1.2 95.1 £2.0* 928 +2.9 90.3 +4.6* 93.7+14 912+£28
RLS 819 +6.8 764 +4.2*% 919 £1.8 82.1 £5.5* 89.6 £2.2 33.2 £45.5*% 064.8 £32.1 9.6 +£21.5*%
LLS 85.8 +43 715 £59* 91.1 £2.2 81.2 £4.3* 88.7 £2.6 32.9 £45.0% 887112 0.0%
i

DS 0.5+03 0.6 £0.2 0.1 £0.0 0.1 £0.0 04103 0.9 %09 0.3+0.1 0.6 £0.4*
RLS 34 £20 6.4 £1.6% 1.0 £04 49 £2.1* 1.5 £0.8 46.0 £39.3* 52138 444 £224*%
LLS 2.0 £0.8 5.6 £1.8* 1.2 £04 6.1 £2.2% 15408 212 £18.0* 21106 53.7 £23.2*
B B

DS 12.1 £44 150 438 9.1 £2.3 10.0 £2.5 85123 13.3 £5.5* 95409 143 £0.8*
RLS 402 £5.1 83.5 £16.5* 322 £148 750 £324* 294 +120 56.5 £28.0* 435+64 288 £14.2%
LLS 427 +82 831 £17.3* 292 +54 76.8 £31.1* 338 +£242 672 £51.6* 36.7 £ 8.9 319 £7.7*
R

DS 0.6 £0.2 0.8 £0.2 0.5 £0.1 0.5 £0.1 04 +0.1 0.7 £0.3* 0.5+0.0 0.7 £0.0*
RLS 2.0 0.2 42 +0.8* 1.6 £0.7 38 £1.6% 1.5 0.6 55 +4.1* 23136 6.1 £1.2*%
LLS 2.1 104 42 £0.9* 1.5 103 38 £1.6% 17112 4.6 £2.9* 18+04 6.8 £ 1.7*

*p<0.05 o DS = #5375 RLS = FSRIEERIGEST 5 LLS = ZERIBERI5AT.

=& - H %3 AP PANR B RIAE 7R > T LAE A
1A BEE Al 5 3T IR AR BH AR B 0y e

Ao i A e 00 S i A S [R) A 52 8 21 R IR AR BT RE
JIHIR 8 - RS A RAEK = ~ R=FoR o [RHIS)
M [&] %€ (stable surface) i IEHE T (2 ) » PUAH 2L
B 7 BB A A BE ARG ST S RS IO U B
B i A TR A 28 BA 22 o) 3% B bl 4 o R i A FRE R 154
(p < 0.05) o {HTEEERIBE ST - D AEREA S0 i
AL 24 s BT S NG M REEE AR R > F AR A e
B AR B 6 o BA B 8N (p < 0.05) > H
b, = {16 58 5 b2 A0E = 7 5 o 1T A AT AE A I A
A B % COP 4 Bl it 35 i) T £ 108 625 52 B0 - T Ath,
—{EE A R 2 R (p < 0.05) o FEE A A HE

LB A R 7 18 0 BUR R 2 B4 Hofth =
SIS AE A P <0.05) -

1E W SIS [8] %8 (unstable surface) )i 5 T~
(=) » PURH =23 1 o2 B 537 ~ 72l 25
Al BRI 335 37 - K2 A #EETEE AV E 2R (p <
0.05) o /DA HH T8 Jl G 37 > LA COP 7% B i
Z 7T ¥ 3 P AR ik A A i A B B B RS
B, MR ER FEE R s H AR S R
Hall 3t 7 IR o2 7 16 43 B th @ O B i A S s A
IR S BEAN R o 2247 RHAE A IR BEL A ik 7 IR oz 2 1l
o8 B A L BRI g BN B -

R 3 A Y R 0 SRR 20 2 BLAR R
B2 8% TS Z MHRBHAREGRS S vl 21T o #E
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K= HEAEREIHIIFE (unstable surface) BIIER T » REHEAHBEZHEET T EEONZE

DM (n=5) HOFMn=5) HFA (n=5) i (n=5)
AREEA EGEHA  HHEEA EREA 0 GAREA EGEEHA 2 BREEA  EHEEA

B

DS 734 £6.9 59.7 £6.1* 874 +3.0 589 £9.4* 80.8 £79  59.7 £9.5% 713 +4.1 56.4 £6.4*
RLS 73.6 £9.0  56.1 £8.7* 874 £4.0 707 £7.9*% 85.0£79 319 £43.7* 65.4 £36.7 0.0

LLS 795 £2.0 673 £8.0* 87.5+43 707 £9.7 82.6+45 283 £38.8* 80.8 £2.6 9.3 £20.9%
BB B RS

DS 25 %12 6.9 £1.6* 0.7%03 54 £4.7* 1.5+1.0 6.9 £3.4* 22408 7.0 £1.8%
RLS 44 £2.6 14.5 £4.7* 1.8£08 102 £4.6% 24 £23 471 £404* 124 £19.6 101.9 £57.5%
LLS 3.0 £0.7 9.0 £2.0% 16108 104 £5.6* 25+1.0 388 £31.2*% 44+1.7 53.9 £37.1*
BB R

DS 227 +£72 354 £4.2% 150 £33 345%70 169 £45 446 £158* 216 £43 51.5 £3.1*
RLS 50.6 £7.5 107.6 £14.5% 38.6 £13.0 105.2 £39.4% 329167 519 £144* 456107 29.0 £18.1*
LLS 424 +£88 1039 £12.7* 345+72 858 £34.6% 384 £22.6 553 £14.0% 57.6 £243 362 £39.0%
i

DS 1.1 £04 1.8 £0.2 0.8 £02 1.7 £0.4* 0.8 £0.2 22 10.8* 1.1 +£02 2.6 £0.2%
RLS 25104 54 £0.8* 1.9 £0.6 53 £2.0% 1.6 £0.8 59 £3.5% 29+1.1 8.1 £0.6%
LLS 2.1+04 52 £1.6* 1.7+04 43 £1.7% 19+1.1 5.7 £3.3*% 29+12 6.4 £1.3%

*p <0.05 o DS = #5537 5 RLS = FGRIBEIAIBEST 5 LLS = el BRI uG 7 -

KM ZAEFHRATEIH - KBIPHETE - BBNTHRERFIRRZENERRER)

1 o3 BBV R % BB T RS SRV TS

DS

51 -0.06 -0.35 -0.14 -0.35

452 -0.12 0.07 0.14 0.07

153 0.14 -0.02 0.03 -0.02

15 4 —-0.14 —0.63* 0.08 0.63*
RLS

B 1 -0.37 0.1 0.30 0.18

582 -0.79" —0.7* 0.67* 0.4

513 —-0.21 -0.15 0.33 0.14

B4 —-0.74" -0.817 0.69* 0.5%
LLS

B 1 0.17 -0.05 0.14 -0.05

TE52 —0.84" —0.5% 0.78" 0.51%*

553 -0.05 0.36 0.43 0.36

4 -0.79" —0.74" 0.66* 0.34

*p<0.05 > Tp<0.001 - DS = &L 3 RLS = FHRIERRIGESZ 5 LLS = ZElIRESZ © 188581 = BRIRGEZ O E E
FOEIT AR L > 15352 = PARRGESZ FRREIRE R TR L » 15353 = BRARGASZ FAANEE R L - 1554 = PARRUSIZ RS
AR ERT L A L o

BHATIRG - B B WA R L R R b AR LU AE D a2 im0 4 R - 1S A R R RE R T D)
AN ] A L 0 S5 g AR 15 B T 52 B A B - REZR B BV EBATE BE/RRE 2 ETH(RTL) A5 R R

T £ BE ISk ST G - % 1R 58 SO e 10 B2 il A1 15 5% (RIS S 2 B8 T S FUBRE L 7F COP /%
TESE2 kI 4) % S HRRE R - BB R E e 7P b AR b R BLRARE Z AR IR A



ERSTEE » &5 - 25

x®A BREEAHAEFEHENFEEEREPDS)MURHEEFEHERE 2 ERERBR)

LA M =15) HEM (=5) FFEH (n=5) ZHAH (n=5) p R
PDSe
SS
DS —1.3 £ 1.5% -0.5+0.5 -14+13 -14+14 0.67 —-0.12
RLS -34 +3.8 -58 3.1 —62.0 £52.0 —-85.9 +31.6 <0.001 ~0.817
LLS -55+3.8 —58+2.8 —61.3 +£52.0 —~100.0 + 0.0 <0.001 —0.86"
Us
DS —-10.6 + 6.7 -19.9 +8.6 —152 +£6.7 —14.6 £72 0.48 -0.13
RLS ~13.6 +8.5 —10.7 £5.1 —62.8 £51.0 —80.0 +30.3 <0.001 ~0.83"
LLS —-8.6 £4.9 -109 +7.4 —63.0 +50.7 —85.5 £32.4 <0.001 -0.80"
PDSp
SS
DS 10.6 +8.1 46 +6.8 202 +10.4 20.6 £5.0 0.01 0.57"
RLS 343 £9.4 39.6 £9.1 56.9 +24.4 52.9 £26.0 <0.001 0.44
LLS 31.9 £5.1 42.0 £13.1 472 +£159 56.4 +20.7 <0.001 0.72°
Us
DS 233 +13.2 39.4 £4.0 438 +7.6 41.6 £6.3 0.03 0.55"
RLS 355 +£12.8 452 +12.6 52.7 +24.8 52.1 £32.8 <0.001 0.45
LLS 419 +£11.3 39.9 +11.4 472 +£25.7 37.0 £46.5 <0.001 -0.02
PDSa
SS
DS 137 175 102 £17.5 212 +28.5 29.6 £22.0 0.2 0.33
RLS 33.4 £17.0 63.1 £19.4 87.8 £16.2 85.5 +4.5 <0.001 0.75"
LLS 485 +12.2 64.4 £17.1 81.5+ 11.6 98.0 +£2.4 <0.001 0.85"
Us
DS 46.2 £23.0 71.0 £15.7 64.6 + 11.8 50.3 £22.0 0.87 0.03
RLS 52.6 £20.8 67.6 £21.5 87.3 + 11.1 93.7 £26.5 0.04 0.45"
LLS 50.5 £4.2 66.5 +28.6 80.2 +20.2 94.0 £22.0 0.06 0.46"
PDSv
SS
DS 10.6 +8.1 4.6 +6.8 202 +10.4 20.6 £5.0 0.01 0.57"
RLS 343 £9.4 39.6 9.1 51.1 £16.8 44.6 +4.8 0.07 0.44
LLS 31.9 £5.1 42.0 £13.1 46.6 +10.2 56.9 +7.0 0.01 0.72
Us
DS 19.9 +13.2 39.4 £4.0 438 +7.6 41.6 £6.3 0.03 0.55"
RLS 355 +£12.8 452 +12.6 542+ 8.0 47.0 +£13.3 0.05 0.45
LLS 419 +£11.3 39.9 +11.4 482 +12.9 363 £17.7 0.96 -0.02

*Mean &+ SD °'p < 0.05 » Tp <0.001 o SS = stable surface ; US = unstable surface ° PDSe = i/ 8 EHHEME <
PDS {# » PDSp = &R &5 2 PDS {# > PDSa = [Aif& &5 PDS Z{# > PDSv = 75453283 5.2 PDS
fiEl ©

R A B ST R BB T - SR EUREE LA NE:]
T 58~ COP BRI AE fe RIS R 2 8 ATFFey £ 5 1 2 AR S e 2 B T Y
HRRVERHRA o AL - B EXFAPERIRE ) SR B
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Influence of Vision on Postural Static
Stability in Different Ages:
A Preliminary Study

Pei-Wen Chiu, Chen-Horong Leel, Shu-Ya Chenl, Hsiu-Chen Lin'

1
Institute of Medical Science, Department of Physical Therapy;,

China Medical University, Taichung, Taiwan.

Purpose. The visual, proprioceptive and vestibular systems are the foundations of
maintaining equilibrium and balance. Among these sensory systems, vision is
considered to be the most important component. However, the effect aging has on
changes to sensory systems is not well known. We hypothesized that aging would
increase the contribution of vision to maintain equilibrium and balance. To further
understand the interaction between vision and aging, we investigated the influence of
vision on static balance function among different age groups.

Methods. A total of 20 able-bodied subjects without any balance-related impairment
from Taichung County were recruited in this study. They were divided into four groups
with different age ranges (10-15, 25-35, 45-55, and > 65 years old,). All subjects were
evaluated by a computerized posturography system in double-, right- and left-leg stance
on a stable or unstable surface with and without vision input. To investigate the static
balance function, we calculated and analyzed the equilibrium score, path length, area
and velocity of the trajectory of center of pressure (COP), and the percentage difference
of sway (PDS).

Results. Vision had a significant impact on balance function. Most balance variables
correlated linearly with age. The increased COP area and PDS score reflected a decline
in balance function and an increase in dependence on vision with age.

Conclusions. The importance of visual input for balance function increased with age,
which implies that the vestibular and proprioceptive systems decline with age.
Therefore, vestibular and propriocepive training might be crucial for enhancing
balance function and preventing falls and related injuries in elderly patients. ( Mid

Taiwan J Med 2007;12:20-8 )
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