
Risk is ubiquitous in human life.
We make decisions in a changing environment 
balancing expectations, internal states and 
consequences.  Whenever these decisions involve 
potential harm or even danger, while providing the 
opportunity to gain rewards as a result, we talk about 
risk-taking behaviour.

The vestibular system senses movements of the head,
including the orientation of the
head relative to gravity.

A widespread network cortical and
subcortical of areas in the
human brain receives
signals from the vestibular
organs, including the
Temporo-Parietal Junction,
Inferior Parietal Lobule, Anterior Cingulate Cortex, and 
prefrontal cortex, primarily in the right hemisphere1.

Vestibular signals may play an important 
role in behavioural control strategy2
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Theoretical Background

Summary

Aim 
Successfully dealing with risks is a fundamental aspect of human adaption to the 

surrounding environment.

We investigated whether experimental alterations of 
vestibular signal modulate Risk-Taking behaviour in 

controlled lab-settings

Artificial Vestibular Signals: 
Galvanic Vestibular Stimulation

Our results showed a contribution of vestibular signals in  
risk-taking behaviour, potentially mediated by an 

unbalance in the activity of the left vs. right hemisphere.

Vestibular-mediated balancing of 
hazardous tendencies may be an 

important element of the brain’s capacity 
to adapt to the environment
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A proxy for Risk-Taking behaviour: BART 

Balloon Analogue Risk Task3

(BART)
The BART has been widely used as an implicit 
behavioural measure of risk-taking propensity

Participants are asked to pump a balloon. 
Each pump gives the participants a reward. 

Participants can decide to either keep pumping the 
balloon to gain more money while risking making 
the balloon explode and losing the accumulated 

money, or permanently bank the money gained for 
that balloon and pass to the next one.

Non-Hemisphere-Specific
Effect

Hemisphere-Specific
Effect

Galvanic Vestibular Stimulation

SHAM R-GVS L-GVS

Bipolar Galvanic Vestibular Stimulation (GVS) is used to non-invasively stimulate the vestibular system.  
An anode and cathode are placed on the left and right mastoid, or vice versa.  Perilymphatic cathodal currents depolarize 

the trigger site and lead to excitation, whereas anodal currents hyperpolarize it resulting in inhibition.
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Polarity-dependent effects of GVS on risk-taking behaviour

Natural Vestibular Signals: 
Head Down Bed Rest

Short duration Head Down Bed Rest (HDBR) selectively stimulates the vestibular 
otoliths organs and leads to altered vestibular gravitational signals.

*

Altered vestibular-gravitational signals 
increase risk-taking behaviour


