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Method Sixteen subjects (age range: 18-24,10 males) learnt the locations of a hidden target platform in two separate, counterbalanced 
blocks (Control, GVS) within a virtual Morris Water Maze environment. A brief, sub-sensory pulse of GVS was covertly administered upon 
reaching the target platform in GVS blocks (pulse duration = 1000ms, pulse amplitude = 0.25 - 0.3 mA). 

Neuropsychiatric study tells us that the vestibular system not only affects autonomic motor function but cognitive function 
too, most notably visuospatial learning and memory. Artificially stimulating the vestibular system via trans-mastoidal galvanic current (aka 
GVS) provides a controlled means by which this vestibular-visual spatial interaction can be explored. 
In a previous study, we showed that search for the location of a 2D static, visual target was significantly shorter when target location was 
initially encoded in the presence of a brief, subsensory, galvanic signal1. 
Here we explore whether this cross-modal priming holds in a virtual navigation task conducted within a dynamic 3D environment. To help 
establish if any priming effect is dependent on the location of the target relative to other visual stimuli, we manipulated the 
presence/absence of external visual landmarks.

Furthermore, a path analysis investigated the 
strategy used to reach the  target. 

The results show that hidden platforms were found more 
accurately when paired with a brief pulse of subsensory GVS during learning. This 
effect only held when the task was conducted in the presence of unchanging, external 
visual landmarks which could be used to help localise the hidden platform.

The results indicate that the recall of visual target location is improved if the initial 
encoding of visual location is accompanied by a temporally co-incident vestibular 
signal. The need for external landmarks suggests that the improvement manifests in 
visual representations of an allocentric nature.

More broadly, the demonstration of this cross-modal interplay adds to growing evidence 
that vestibular signals influence unimodal visual memory judgements.

Future research We now plan to administer the above task 
to older adults and people with Alzheimer’s disease (AD); in a 2D 
version we have already identified an analogous GVS advantage in a 
small AD sample. In the longer term, we anticipate a role for GVS in 
remediating spatial memory deficits in AD which, we note, have a strong 
allocentric component. 
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Bird’s eye view of the VR 
task

The external visual cues 
(as shown in adjacent 
figures, A = present, B = 
absent) were also 
manipulated, with 
participants navigating 
from 8 different starting 
positions in A and only 
one starting position in B. 
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Direct finding (DF) or approaching target       
(AT) strategy

Other strategy used (Other) 

Participants’ estimations for the hidden GVS 
platform were significantly more accurate than for 
the hidden Control platform, when visual cues were 
present, t(15)= -3.55, p = .003
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Participant’s perspective of the VR 
environment

A

B Subsequent test trials 
examined participants’ 
accuracy for the hidden 
target location in each 
block. In addition, the 
distance between their 
estimations of the hidden 
target and the actual 
target were measured 
(distance from target). 
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Path analysis revealed that DF trajectories were used 
significantly more frequently in the GVS than the 
Control trials, χ2 (1, N = 468) = 22.23, p < .001 

This confirms participants’ confidence in the exact 
placement of the hidden target in the GVS trials, when 
visual cues were present
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Similar results were found for the ‘distance from 
the target’ measure, where estimations of the 
hidden target were significantly closer to the GVS  
than the Control platform, t(15)= -2.71, p = .016

Strategy analysis of test trials 
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