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What is Galvanic Vestibular Stimulation (GVS)?
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GVS is a device that selectively activates the vestibular
(balance) nerve by applying a small current (5 mA peak)
between the mastoids via large surface electrodes. GVS
pseudorandom frequency components (sum of sines) were
0.16, 0.33, 0.43, and 0.61 Hz. GVS induces reversible
sensorimotor deficits similar to those experienced by astronauts
after microgravity exposure.

Wh t i th h ti ?

•The number of steps taken before stumbling
during heel-to-toe walking with eyes open and
GVS. At week 1 no subject could perform the task;
by week 6 subjects averaged 6 steps, and 11 steps

•Vestibular posturography score
over 12 weekly sessions and 6-
week and 6-month follow-ups
Posture during GVS recovered
in an exponential fashion.

What happens if we expose trained 
subjects to a new GVS waveform?
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What is the research question?
Do healthy subjects adapt (recover baseline performance) to
repeated exposures of pseudorandom GVS? Do subjects retain
dual adaptation (the ability to switch seamlessly between
baseline and GVS states once adapted)?

What did we do?
Ten subjects were exposed to 10-min GVS over 12 consecutive
weeks, and at 6-week and 6-month follow ups. Low-level reflex
responses (Romberg test of mediolateral sway; ocular torsion

by week 18.

•The ocular torsion reflex did not habituate to
weekly GVS exposure (weeks 1,6, 12 and 6-week
follow up shown).
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responses (Romberg test of mediolateral sway; ocular torsion
response) and higher-level integrative behaviors
(posturography, tandem heel-to-toe walking) were assessed
with and without GVS.

How long did it take to adapt?
Postural recovery during GVS took about 6 weeks. This
adaptation persisted during the two follow ups. Tandem walking
recovered in a similar fashion. Reflex responses (Romberg,
ocular torsion) did not adapt to GVS.

We exposed 5 subjects who had completed GVS
training to a Galvanic waveform with novel
frequency components (0.19, 0.26, 0.48, and 0.70
Hz). Postural stability was unaffected, suggesting
that adaptation to GVS was not tied to the specific
training frequencies. This supports the hypothesis
that reweighting of sensory input underlies
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What are the implications?
Complex behaviors that integrate vision, somatosensation and
vestibular input adapted to the destabilizing effects of GVS.
Similar to spaceflight, the CNS reweighted sensory input to
utilize veridical visual and somatosensory input to recover
sensorimotor function when low frequency vestibular input was
compromised. Direct reflex responses were unaffected.
Subjects retained dual adaptation, the ability to switch rapidly
between the baseline and adapted state for up to 6 months that reweighting of sensory input underlies

adaptation to GVS.Week
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between the baseline and adapted state, for up to 6 months
post exposure. We propose GVS as a training program to
establish dual adaptation prior to flight.

GVS training could benefit 
astronauts in preparation for long 
duration missions like MARS!


