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a Actual b Perceived
¥ ¥

= Gravitational Force (G)

—— |nertial Force ()

m— Gravitoinertial Force (F) i
== Egtimated Gravitatianal Fonce (O]

Figure 3. a. The actual situation. The head is upright and
accelerating in the forward direction, so the gravitoinertial
force (blue), which is the sum of gravitational (green) and
inertial (red) forces, is pitched relative to the body.

b. The perceived situation. The person interprets the
rotated gravitoinertial force vector as a pitch of the head,
which leads to the perception of a “nose-up” attitude. by
MacNeilage et al. 2006.

COMPENSATORY GAZE MECHANISMS

A COMPENSATORY aVOR B COMPENSATORY VOR

HEAD TRANSLATION

\
HEAD ROTATION

ORIENTING GAZE MECHANISMS

D 1

HEAD VERTICAL HEAD VERTICAL HEAD V:'E_RTICAL

- GIA
GIA(OI]\ GIA ii\
o T LNEARAEE

BODY VERTICAL BODY VERTICAL BODY VERTICAL

Figure 4. A. The compensatory angular vestibulo—ocular
reflex(@VOR) tends to maintain gaze in a given direction
incrementally in response 10 head rotation. B. The
compensatory linear VOR(VOR) tends to maintain gaze
at a fixed point in space in response to incremental head
translations. C. With the head upright, the head-vertical
and eye-yaw azes, denoted by the arrows on top of the
eyes, are aligned with the gravitoinertial acceleration(GIA),
which is along the equivalent acceleration of gravity. D.
When the head is tilted, the eyes roll so that their yaw
axes become aligned with the GIA. E. Similar roll of the
eyes occurs during linear acceleration, which tilts the GIA
relative to the head vertical. The eyes foll to align with the
GIA. by Raphan & Cohen. 2002.
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Table 1. Cawthore-Cooksey Exercises by Dix. 1979.

1. In bed or sitting
1) Eye movements - at first slow, then quick
@Dup and down
@from side to side
@focusing on finger moving from 3 feet to 1 foot away from face
2)Head movements at first slow, then quick, later with eyes closed
(Dbending forward and backward
(@turning from side to side
2. Sitting (in class)
1)Eye movements and head movements as above
2)Shoulder shrugging and circling
3)Bending forward and picking up objects from the ground
3. Standing (in class)
1)Eye, head and shoulder movements as before
2)Changing from sitting to standing position with eyes open and shut
3)Throwing a small ball from hand to hand (above eye level)
4)Throwing a ball from hand to hand under knee
5)Changing from sitting to standing and turning around in between
4. Moving about (in class)
1)Circle around center person who will throw a large ball and to whom it will be returned
2)Walk across room with eyes open and then closed
3)Walk up and down slope with eyes open and then closed
4)Walk up and down steps with eyes open and then closed
5)Any game involving stooping and stretching and aiming such as bowling and basketball

ok WA B A%k B Feel BEL B 15 H/A94 ATAL $FUES WA 93 1
A e Y o 2 F 43S 2057 93 25 9H 2

EE_
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L 3=3
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1984). o] 383} AA)gH(Yagi®t Markham, 1984). A4 91
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Abstract

Review of Balance in Elderly by Vestivulo-ocular Reflex

Baek, Su-Jeong®, Ph.D. Candidate., P.T.

“Eroom Integrated Development Center

The purpose of this paper is to review vestibulo—ocular reflex and vestibular rehabilitation for balace problem
in elderly.

Falling is a common problem associated with aging. Falling and the resulting consequences constitutes one
of the most common and serious problems. Balance deficits are one of the top risk factors for falling. Three
systems(visual, vestibular and somatosensory) need to be integrated and used to coordinate and control
balance. During normal ambulation and head movement, the vestibulo-ocular reflex(VOR) stabilizes gaze, and
helps to keep the image of the retina. There is a direct association between deficits in VOR and falls. Older
adults have a decreased ability to enhance and suppress the VOR. Vestibular rehabilitation(VR) is an
exercise-based group of approaches that began with the aim of central nervous system compensation. VR
restores VOR gain and reduces error using repetitive movements of the head and eyes. Many researches
showd balance and gait tests were superior in the VR group. It is considered this article helps to prevent
elderly falling with vestibular rehabilitation.

Key words : Falling, Vestibulo-ocular Reflex(Vor), Vestibular Rehabilitation
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