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STEADY PROGRESS: Fred Kawabala, 66, suffers from a balance disorder caused by inner ear nerve damage. He’s helping
Marco Dozza, left, and his Oregon Health and Science University colleagues test a device that signals when a person starts to lean.




A device that’s worn like a-
' pager might help correct
; balance problems by signaling

- when the wearer starts to sway.

,ByLINDAMAB.S_A
» Special to The Times =

TANDING up ‘straight and keep-
ing your body centered may seem
liké. second nature to most of us:
But for people with balance disor-
ders, it is anything but, easy. Wob-

btyandunsureontheirfeet they often -

- have difficulty walking and are prone to

: falls, alending cause of infury and death in

' the elderly. .

Certain diseases and medscations or

‘the normal wear and tear of aging, ean
¢ weaken the sensory signals transmitted to
thepmtofthebmlnthatgovemsgmvlta
‘tional stability, which is why people be-
: come unsteady, dizzy or disoriented.
*  Now scientists have developed a novel
balance feedback device that weighs less
than a pound and can be worn on & belt
_like a pager. It Inay help correct balance
ditﬁcmtiesbypmvldmgmﬂererswiththe
Qmsorydatatheyamnﬂssing.

“Balance disorders can be terribly so-

cial-stigmatizing because people. think~

they Te drunk, and some people w1t.hdraw

: gram director for balance and vestibu]ar
" sciences for the National Institute on Deaf-
-aess and Other Communication Disorders
.fn Bethesda, Md. “A device that acceler-
. ates someone’s ability to retrain them-
selves holds a lot of promise.”

. An estimated 20% of Amencans suffer
from balance disorders. These difficulties
¢éan be triggered by viral infections, head
injuties, aging, illnesses such as multiple
‘sclerosis and Parkinson's disease, or inner
ea.rdamage thchcanbecausedbyMé-
niére s disease, poor blood cxrculation or
some antibiotics.

“ "Although maintaining balance may

seem effortless, keeping your body stable -

. isagmwty—detvingsldllthatreqlmesin-v >

put from three main senses, says Fay
Horak, a neuroscientist who helped de-
velop the new technology at the Oregon .
Health and Science University in Beaver-
ton. The brain integrates information from
our vision, from the vestibular (balance)
system in the innerear and from the soma-

tosensory system -+ the sense receptorsin - . 180!

our muscles, joints, skin and feet — that

tells us where our body is in reference to -
“surfaces that we eontact. '

Most peaple sway slightly when they're - &%

standing still. “You think you are totally -
frozen, but your body is making little

movements that your brain controls to.
maintain your balance,” says Marco Doz-

za, a biomedical engineer at the University

of Bologna in Italy, who is part of the

OHSU research tegm.

Ifapersondoesn’tmceiveeneughinfor— R sed :

mation from the innate balance sensors,
especially from the vestibular system that
regulates our sense of gravity, he or she-can
beeome quite wobbly without realizing it.
As a consequence, he may tilt too far and
topple over. “It’s basic physics,” says Doz-

za. “The bigger the sway, themore]ikelylt
istofall™ -

The auditory balance feedback device

*-can help rehabilitate a person’s damaged

sensory system. The hghtwelght appli-

.. maﬂtsmuchhkeacar

per’s level and ‘emits auditory cues to

let users know when thgirbodyxs swaying
too much so theﬁcan mke corrections.
Different tones apd intémsities tell sub-
jects which way they are a high-
pitched tone, for- exampl&,%ignals that -
they are leaning forward and § ‘grows louder
if they bend farther; & lower sound tells
them they're swaying backward. -

“People intuitively learn how to use the
device in about a minute, and it’s all very
natural,” Horak says. “The brain immedi-
ately integrates the information with other
sensory input.”

Results of a study this year were en-

couraging. The research involved ninevol-
unteers who suffered from such severe bal-
; _that,they had trouble

] pwithoutlosing
their ba]nnce Whlle usmg the feedba“k de-
vice, the participants decreased their sway
area by 23%, reduced their body move-
ments by 46% and increased time spent

‘within their safety zone by 195%.

OHSU researchers are now doing fol-
low-up studies to determine how long the
effect of the balance training device lasts.
“Wedllketousetmsnot Just for rehabilita-
tion but as a prosthetic that can help peo-
ple in their daily lives,” Horak says.

The next step for Horak and her col-
leagues is to demonstrate that the device
can actually help people walk — a far more
complex task than helping people stand

“up straight.



