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EFENEM TR RERTFEHEERRE TR AT L ANES L PRBAKI T A ATy
BIRERYAE - wRARRELEH, > TORFELRTHE AL FRMANIER R Rk
Ay B 25 ARG R |2 A B BB A - SR (visual dependence) & T 718 B AR FAAR SRS A9 A
TR AL RALRFEENRRERET » GAAATINHEFTREIAS GRET 52
SR AT @ AETFHRXRAE B IE T  Buia K2 2R (Romberg test)fo & & 4 4 i8] 2 (Sensory
Organization Test) £ Z3F & T H L P4 T OB E > 442052 (Rod and Frame test) & 443 2 52 (Rod and
Disc test) 2 34540 5t 77 @ ey RSTARMBAZE o KAk RASEIRBOEZEAL T FRE > BLAETHRE
MERIRERBGAN E—FHRHERNETHGTRRARTRGEATE - WTRBELPRE
& — 8 B A & 3 PRk (sensory reweighting deficit) » 4P k04 T EAE 09 BRI G Y 0 ETE MR e IE
BEYT SE QAT RARBE AR - B REF RAEAZEE  LRREASRTEAECA R BF8
A aiah o iB1bey A & F o 5% 4E 4 (egocentric frame of reference)d 2 1% s AR SRR 69 T 468 B 2
— > AERE S5 HEAEL (visual frame of reference) RIF Y S R EBFI T HBERZEN A & - ALEIRB
FBEFLEZTN 0 RS T BT LS -FE7F 69385 & & (cognitive loads) » i pk F #4547 & 2k
5] 64 )]y - A% 1 J& 7& ) (visual habituation exercise) » #]4e #L 4 #] % (optokinetic stimulation)3i 4k » & % 1%
TR AR % RE A EDL T E ARG ECRRBIRENEE - Kf > REIRBE SR EEHLE%
B~ BERFEEMBATH > BB ELSHARRMBE - (6552 E52017; 45(2) : 47-55)

RASESE : 4 (assessment) ~ # ] (mechanism) ~ #L 5 (vision) ~ 42, %1% 48 (visual dependence) ~ . % 18 J& i& &

(visual habituation exercise)
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Z2 [W] %€ [F) (spatial orientation);2 B # & #2 i & 11 %
REBERRA - EMNEMERLENE=E&ZE R
oo 8 & (vision) ~ [ BE & (vestibular) DL B 7K £8 &
(proprioception)#y3& & o Mz #4424l (postural control) 2
— & SRS E O HERETE 5 B8 ALK (base of support)#
P HRE 77 o VT 9 25 S i b B B LN B R AR R 1Y
MEEH o —HK#H > PRMREARGESKESHE
BEBZENAL - W E ENERKIEURSGTF
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i o BIiE = 1 RVE R G I R B LA - DU R E R
A 2GS SE M R E B (L R B B 3 o YART > RIE
FEHIZ2 R E MR & B B R BT - 5 N BB
R ER Y (tilted) BB ZEREEAREHEESAEE
HAER - TS RL SR o 1

—~ BRIk
TESIHANT R SR R - BB AEHERS E A
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BETREENAG - HEBFABRHREEATIK
B BBREEEREBEUREEHEEREFE o P
BHARIEEEIZ 0 BE R S (visual acuity) ~ FEE
(depth) ~ EE B (distance) ~ & 27 (contour) ~ BE 8 % k. (color
contrast) ~ YR BHEE(light sensitivity) ~ /B A /\(visual
field size) » DL & %7 88 iy #% 52 (identification) F1 53 38
(categorization) » #H5 th & %8 B O B Y8 Z [H #9+E &
frfE » RS S EERE TET O

MR EABERRN EE W TESIEE > B
AR BB MRS E AR o VR BRI
WE A » HBHRABBRZNTEZS > R BB
K o il 8 ) R AR A &R SRS (hip strategy) 2k i 155 7
5 - BT MR TR T o PIRERR B RE
BERE BN IRERE kAR A - B URES
] & NI F MR N8 ZE R A B BRE o RTHEIEL -
TERSHEBINREE T » BRI 2 = E MK F RAEE
71 ERFE BB R A ORI » s TR G
METEER  EMEETEEER -

— - RETH

BEOWRFESERRABEORETE  XF
HREAEBEEMEQNLSBHNEEY - S
BRI E T BB A L ERAES)  BEAHE T
EBRERESKTRENER)  URHABHE
(moving room)E 4 Ry & e i (optic flow) » FREIZE AR
BT8R T i K & % J A (disorientation) 5t & 75 # T 18
HIET o PR » R RS RERBEIEETE
ERIATEN 1 E 2 Bz gzemEa™ . &
REWZETES FERETEN 0S5 E 2 WA TRILA
#5815 B (electromyography activity)st &6 X FE » &
e FEREEERE TENFAER - R
BTEIELBRHE - RENEEZGRBHEETE
HEE ~ EETEEE TR A U S E R
77 1 & R T /7 1 — B o PSR R RE Ry
HETE > BBOEETEYRFHBEEK
HEEREE 2 5 K ME A » M) BB H 80 T R 8%
HETENEZEGEKL “IHRERA LB KEN
A RERBNSEREEBNEETE  REELR
K K02 8 R B - P B DB R O B B8 5K (en bloc strategy)
[ S A A o Y AT A BB BRI E
AL BT A RARENEES -

B RBKETE [ ]

RBKERIEEERERENE » ERBERHE

fll B R AR MR 22 E M ZE BT HHIRR - IEH
e B ERBAEFEDRERENTR - R
i 5B L T e O TR B R 20 M 35 0 L 2R 45 © P2V
HEWTETTROBHEE(TEABEARTIERR
) > @ nER BRI - AR - B —E B
P RIEERHERRAR) S8 InH AR RN ER A
6 o RMEBFELEA » TEERBHA S EMEZHE
BRAVBRIET - (HRE B IMRE R I B 208 H R %
MM E AT - BB R AR R KENIEE -
HREHRBKENA  FRERENHRERETET
GHEMNPE  FTERERANGRRET » flAE
EECHNEELSEBRTHNEE T E5IER
B ~ 5k FORI 8 T ARAOEAR o 7

[ ] 1B KR [ ]

R RO EKRES RER - HRTAIX
kT HH T e B A B8 5 BT B B R Ok i A (B R38R
B~ BHEBEER TEENERFTL2EER
(egocentric frame of reference) » 15% 2 B8 HE B8 3 25 [
BE(sensory reweighting deficit) 5[ &2 o

—~ ARIRB R TEG

B RSB HERIR RE T AE B A B R R S
B RIS AR A T IE R AR F kK 2 T
P s 25 AERETE/NBR ~ IS RIS E ARt L o PO
BELHBIEGBNELS S P ERSTHE » BrA
BERIRE TR G RN BRI - RS
I RE & HF RS A BB IR B I Th AR A R G # 752
MERML BTG HEREKENER 51—
HERER o TP — 5 SR AREBKEBRY
FERA » IBERIALE K%L 7E KR E(thalamus) 8¢ 2 KBS
RS E B AR T RS R b > 5 BB AR R E B AL
B — LR E AR A ZE B o PLE R o EUR A B AR
BRI T RSB H R B R B B AR - B
SEHI e B3R - A BB B Sk BOME RO BB K B R A
FIBR BT o oSN R I 2 o 38 e el SR AR A BB
1B 15 > A5 (R T BE B T RE AR 4B 4 K MIAHBE I -
SR T 35 B HE I 0 E B 5 5 IR FE SR 3 ES o
=~ BRI AT BEIR G

5 T BE BT REAR (5B BT - S R Sk
TR > BUERTEET SR I N » A B 2 A A4 e
(vestibular schwannoma)®™ =% #5 f2 # X jiE (Meniere’s
disease)™ » 545 B EEE RIHOT B TR - 0 ) S
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¥ ERHEE S ELEGHE - G525 2K (visual
vertigo) iEMR IR B CEE R B2 F B EE 5 R
B) MEBHEEGEITEHARAKNEBRHE
3 5 BPls 6k B I B9 7T BE 2K 8% 38 18 (labyrinthine deficits)
R > TE T BHE R HINE 2R 50 he i i B BL AR 0 e
EFENHBERMEE MERANURZESRE K
BEERERIEH o B

= RS

HEBRERZEESTHEE EREEEREER
(sensory reweighting deficit) o BV IE 2 sk 3 » chfig i i %
MEEZRBERE HROEE - AEBRNEEA
B BEAEGS B EFRAMK S BAHESPEEN
B RBRAMEBREERARLERE L —FER - &
RS SEONA SRR - M EENEE
[ HE o BRI » % VB VR AR B RS - KRSHE A6 ZE S
MAEHER > BAEHMMWBREIALEREIK
(down-weighting) » [F] i 8 1EF 7 7] 58 AY B A B IR
(up-weighting) » 33 5 B8 A BN 2 B2 1Y B AR Bt
74 5 R HE & 39 (sensory  reweighting) o P g ig =
FABWENEREREMTFERER  LEEET
R SR IR B R T o —IRZRER 0 EERB IR
ZATRBERWEET > REBEBEEERERR
(sensory reweighting hypothesis) » & B & KR AR
s A o SIS INATE RS AEENRA > AMEHRE
I » EERERENE(L > BEABHREAR
By K EEIERE > RibEReR —ERE
MEEFAEER EHPHEAGEREERBY  RE
EESIEREARNGER  REREEAEE
16 BIANE RN E 7 R E A TE . KESKE
HEALGUBREHCERE  SHEEGREENE
KA RBE > & REE o

W~ FLEAR MR AL

BABREAGRBKRENBE » 2% MR
P 35k R A I BN R W B Y o T 2 So ke He e
ZELEI - HETEYRREEERRBNAEY
K&z 30 - PO LA e R B N HE YR T R S B
BEA  RBAEEL - P54 EEBRALNRE
BEE 0 FERARGRMOZSRE » EAAGE
MELEE > MEEETCELIRLT » 28R
WIS RSl — T - AENE R QBRERNE
NG EERIMEBE o O s B3R - B A E R
Fi B 0 6 S S B A 1 R 4 - B R BLAV T B B B

R 49

TR A » R AR RS —RETE
AN TETE M F0 A1 5 T 3R 8 s WO 1R IR o BEAR AN
b hEEZFHARKENEEEEABREEERK
{3 B M (inter-individual variability) » B4 — g5 4
HEAERBERBEOEEMERAN &K HEFELHF o
R H AR R KIEB BB R - B THEH AT AL
BEBRERBESERAEHZHNEAERERKIESGE
B o BRSO _jpasn - R ERTIG I - VR R EES
BIE - FrAE— 8 1 A & R AR (LRINTE B B4
EEmAEEAEIINREKRENEE - RS —&5
HEARBEAERIENREIRE - Fr IR KT R
R N —RREEE o 8 i n 8 AR K
f6 - BRVER (L BB BARIR AR ERHA Y M

- AERBHEBLGERTOCEEELE

B 3 50 22 fE 48 (egocentric frame of reference)
RARRA S BB R 0 i friE - MR A
EAHEBWMARRRT » HFBRMEECRSTERN
BB L o AR E RMEKER > KFNEGEESN
BEYREARE - R RE & T AR RE AR B 2 5 E 5 (visual
frame of reference) 2R #t 15 & (A1 B A1 o — AR AR ER » T
BAAATELREERERBENRARE XS F
& > FIANEEY R ERE » RAEE CHESBBAE
REBEVHKER - EMESFERBEE RN BEEE
& BEHRIE - EA L KRESHESAREE - BUA
KA L2EEREST > AMEXREBL - BIEEK
L2 HIEL RS EE R R A REEE M
Wp—2k - B2 HEE G ol K T B E 5
LB R A S o WINTATR - R BERBRERE -
KRRESEERERR  HPERASNFHEIEF
EREE  BRMAHRBRBEHHEEIC - G > TF
MR BESFERUNGELERENEE - EMNERE
HEFOLSFERRNFEHGINMEL  EHRBARE
RFETE BIG IR R o

[ ] B KR [ ]

— ~ Pt K9] 3K (Romberg test)

i KRR R R R EEIRE NN T HEEN
HI— MBI o TFfE 5 I B R R - ZHE R
GEERITEST - RFE TR S MM - HEEEZH
% S RIRIG B MR T 15 > EEMEART - B
22 % IR 27 IR IR R R 18 o REARGR S
BN LB RHEELETE » REZUEEWEILF
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T ERBKE > RAEEMALHEEALR T2
FIBASEM R o HWHIR AR ZHIH RE S - ik
1t B — W 7 % %8 B — 4> /9 B B 34 57 (semi-tandem
stance) ~ # — Fll 7 Bl B 82 53 — Fl B9 Al 48 2 B (tandem
stance)uhiz > B2 BRIk ST o

=~ BR& &4 (Sensory Organization Test,
SOT)

R & T R A B R A A e 2 o 1
CRERENABERESRAETRANEEESE - &
FoEHRRER > BREBR - FMIRKEERALHRE
HH - Uk REAERIES ISR E £ o
RBZAEEAERRBER THRENZDREE
o SR e AT RERY R R A RE o AR HHEMKAE
HIA » TERWMETHBKE - AERBE RN
RREH  BEFHENLHRE - RMIGET R
R LI RIFFARR > AIATRER BUR B BB TR
Ul e BRI ERREHRT —EREEZNAR - REBER
BHRBRETHNTERGRMREE  BEEHER
£ (B 2R 53 18 108 37\ L 2 9 R D) O 7 1 I T 3B A 5
TR ARTERVHEABLRERBEAEH LS
BHBEERX -

= - #%4E)5(Rod and Frame Test, RFT) Atk
#4275 (Rod and Disc Test, RDT)

feig REIEMBRER AR ERETERE
KEg - (HE IR BTHER » ERARARES
= BIAR 2 658 (postural visual dependence) o i A
b BATEEENA SRR R R EAMHEE R
Mo HFEBEFNRSRE > GRERRESTE
WL Py B B B L 1t 4 185 T 3 K o IR I » e i )
e 1 ) B T T W K O BT A R R RE A I B T
B o K538 i fE 5 3 B R W R e E M e R BN S E
HY#5 2 ffc#8 (perceptual visual dependence) » T Bk E2 A,
WERERNEERSE - BEAEY > SHIEGEE
BREE—EELER  fHEE—IRER 20 BRI
B REZGFMONERMEEREIIMARAREE
T (Subjective Visual Vertical, SVV) » 52 k1% E FEEZR G
FEAESMFEAEER 30 B> SPWHEFXRIGER 20 ERHM
BRI MEBAREER - ERBEEEE 22—
B ILAY/NEI B E SR R EER 20 BROME - ZHIE
F B SR AR MR RERE > THR
SE—F/NE B LAE R 30 B 53 B E R £ B 500 B 5 e
B ZRFEFREER 20 EAMEREE MR SR
BEE o —MKEK - MESBREOA > HEBEER

& B B RS BB - LLEIE
TR R /NE B - SRE RS A
JE & HAE 4 5 TE B/ Bl B0 1 R B B B o A0S
WHEEEAELEENOAZHNSTS  IIREEHE
KIBHIETY » 75 5 1 A E T E RO AR B 3 B s 2 o 1)
TR A2 0 ) B T B 480 F) 4 488 2 T R @ LL R HE I BR B
HEMERENSETEOLAENBETELLS
B o M

AEKR  BMMEREEEERBNABES A
FHERBKRERRER  EREFRBSTRNWIER
R B EEBR S5 0 RO A ik K R B AR B ST
o SBEICEIE L - SRR & ORI IR I T RE 4
R R B R ERB I AEEE 10 £ 40 B2
(3334501 SR 5 Bk B B SR O A » B @ G 858 6.6 FEEHD
HEEEREAE o PIRACE A 3 BRI 12 AR
HIEHE (LRI - MR A RBURB I EE  gR-—Ek
B I TR R B o RIS R LR A B A B I ~ R
PRERIEST - LA S EE - MR ERRERZER
RGBT HEREHES AN - SRR REK
TR B

v~ B EZAE B A

FERREROHSHAEZEERIHRTE
REKRAE > HRRBRBEKENAERREREEE
MORRBETEREARE - PETBAER
WHERMBHER  RTHBETEMNZAERESTER
BRKENTRE WA A THEWEBERTRHESS
EARRETBIER  BEERNEETEE - &
HHAEHBKEAER LN EEBERERMS
(Situational Vertigo Questionnaire, SVQ) ~ B+ g i ik
£ 2(Vertigo Symptom Scale, VSS)2 DLk & i bt &
2 (Dizziness Handicap Inventory, DHI) o &

FAGREMSTEERTMEE 19 EEMNHRE
BT flEESRICHBTEE » #4008 HE
EE -~ HEWNE - Xie#hid > R FHTBUERE -
BELSHR O TETE) 1 5(— BB 2 5 (6
%) » 3 3 ()% 4 3 (BREE) » FHEBS AR
SRR TEMEERKBENR o BRERERANT
FE 2R 43 47 978 FB R B BGE R o R B B B R T R
B RHEREEAN  WERE 36 EHER > FE
REZHEERE - ENBERROESE » HET S
B5MmE ROMERER) 1 F(—FEFLEIXR)
2H(—FEFAELR2R)3H(FH—EAELS—R)F
4 F(FH—FBELS—R) FEEERRBEREERK
BoEENRE  BREEEREOE 25 FEHEARE
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W 75 T LA e T RE M 75 THD 40 R BfE IR B AR - WD
% 100 43 » 23 BOE i (R 2% (R B I S B AR U P R o

B R KR E [ ]

— BB EE N E R

REBHABKESERSNERNE R B1E
Yardley (2002)% AW EES1E &3 > 0R 2 H1E R
T E(F#(dual tasks) » HIBEEREERANE
B EHrARHBEERTEHENEERSNERENS
3k (attentional demands) o B %8 & 5k 5 — 8 = £ (&
(frame of reference) sk i 57 & [FIFRF » F A & 7517 27 i [
HIFEFEREE - T2EH AN MERBEALN
Bz ~ EBAS L RLEARKE » HILER
BEE PR HERNA RS BERRK » EHZEHE
MR E  MERFEESHERIFT K I &
SFERBE S PO BRKUREEZERNE - gEE
BB RSB W92 & (recognizing the discrepancy) » #i1%
i H (selecting) IE 7 79 /R & R # - IR B E L
(prioritizing) i F3 B9 E o P35 48 3 A9 B HE 5B
2 JBEFLHER U KR AR A f (cognitive
load) » MfREEKEHL BRI —ERBEEEEE - Kt
BRI E RIS IFE R ST E K o 8 W5
#High  HBERESZEFLZNEREN » RS TH#
RRATEHMTFNRAMER  RERBKEGEXKT
1B 8 G HE = R AR Y R B o 38t PT R IR A M E M
REREUHERENEN  EEBKRBEEERSWNE
o SR » R E B AGE P HNEEI SMEE M B APk -
THREEEMTE > AlEER % E LB (multiple tasks) » 41
h—REGHIBESHRMERT > TBRELHFLEBE
FIRIER ST > TG INAS T8 KBk BRI AT RE o

= AR R LA TR

— iR ER - BB KE AR B TR ERE R
BHNBRETASEARK  FEEZRE MM 8EF
YR IE BE T HY VB 7 22 (sensory conflict) » B 8 fE e R
BE A GRS EES - PP ERRBER
B 5% 25 £ B2 Y 8 2 (National Audit Survey in the U.S.) »
BEa2—AMERBRENTERERA > BEH
HEMAER o CLEE R RIZE TR Y 0 B
BERERGEZA - ERE HRFEH T~ ESEBRE
RERHIE AN » B E BT EHHRERRIIEE -
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HEMAE 51

TRASHEHEFEFBEAIA > BRI KA U
REE MR E - T EBUG IR BBk B fE ke

[ ] BRI A RS [ ]

RBEKER —HEEARRR - TRERAS » Bt
VABEREIEHHERENRER - EUANBZEN
BEAMBE  FlARE RN EIEZE > BlE
RBKENRN  REREINABRBRESIES UKD
REMERITES) - REKHEAEEREEEIE -

U R B O RY 5 B DUE 38 1R 52 58 FE X B (visual
adaptation/habituation exercise) R & N B A = 1 5
E o PR VS BNBALA - SRR IR B
TE—EEEEMAEEAERRE  flllE2EENE
Mo REREH—FEAREEE - HERIEEREHE
BERERVAR BRI - 140 B B R A 1R B = A A =
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REHEHEEE o U LELXRBERE » 7ELE
TENZRBTRE » AL » MW o & 2 ok
% BRBRETE BT RMEATEEEERE -
ER—EHELEGETE RNREEREREE > flalEE
NBE~ MEANBEE - RELFHM - AZRF—BMEE
BHIE R o T ER - MR E 5 (virtual reality) FEH Wi AT -
5 B B S P Bk AT AR SR R S E A R IR R G i o
[58]

FBRA R B EEFHEE RN > BEHREKE
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Definition, Assessment and Treatment of Visual
Dependence

Shu-Chun Lee

Department of Gerontology Health Management, Taipei Medical University, Taipei

Effective orientation and balance are based on the integration of visual, vestibular, and proprioceptive
sensory inputs. Vision plays a significant role in spatial orientation and posture maintenance; however, a
static tilted frame or dynamic rotating visual disturbance can affect orientation and balance. Visual
dependence (VD) is a term used to describe people who overly rely on visual information. Individuals with
VD have difficulty in resolving situations wherein visual information is complex or inaccurate. They show
greater postural instability and complain of incidences of dizziness and vertigo in sensory conflicting
conditions, such as walking along the pavement or the aisle of a supermarket. The Romberg test and the
Sensory Organization Test are commonly used to assess the influence of vision on postural control,
whereas the Rod and Frame Test and Rod and Disc Test are used to evaluate VD levels at the perceptual
level. However, VD mechanisms are still unclear. VD may be associated with vestibular or proprioceptive
impairments. Recent studies have reported that VD is more likely to be affected by vestibular rather than
proprioceptive inputs. VD is also considered to be a kind of sensory reweighting deficit. People with VD are
unable to flexibly reduce the weighting of inaccurate input (vision) while increasing the weighting of input
from the sensory systems (proprioceptive or vestibular systems) to provide more reliable information. VD is
often reported in older adults; however, it may be due to the age-related decline of peripheral sensory
systems and not due to aging as such. An impaired egocentric reference frame could be another
contributing factor because the visual reference frame might compensate to become dominant in
determining the orientation. VD needs more attentional demands that may share cognitive loads with the
maintenance of balance; thus, it may increase postural instability and the risk of falls. Visual habituation
exercise, such as optokinetic stimulation training, could increase tolerance in response to visual motion and
decrease VD levels by using repeated presentation of the same visual stimuli. However, the type, intensity,
frequency, and duration of treatment for VD are not conclusive; therefore, further investigation regarding
rehabilitation exercises for VD is needed. ( Tw J Phys Med Rehabil 2017; 45(2): 47 - 55)
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