Eye tracking for the classification of visual function in athletes with vision impairment
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Impaired eye movements have the potential to impact sport performance [1,2], for
example if unable to keep the eyes still when shooting in archery, or when searching for
close opponents approaching when swimming. Yet, eye movements are currently not
tested during classification because there is no test battery of eye movements available
suitable for people with vision impairment. In this study we evaluated the feasibility and
validity of a test battery of eye movements for individuals with vision impairment. A test
battery including fixation stability, smooth pursuit, saccades, free viewing, and visual
search was administered to 46 athletes with VI and 10 control participants. Feasibility
was determined by test completion rates. Construct validity was assessed by
comparing eye movement outcomes across different VI subgroups, and predictive
validity was evaluated by examining the relationship between eye movement metrics
and in-competition sport performance in swimming. The test battery proved feasible,
with 88% of athletes with VI able to complete the tests. Eye movement variables
distinguished between subgroups, supporting construct validity. For example,
participants with combined central-and-peripheral vision loss showed longer fixation
durations during free viewing and visual search, while those with central vision loss had
prolonged saccades during free viewing and fewer and smaller eye movements during
visual search. Predictive validity was supported by significant correlations between eye
movement metrics and sport performance, suggesting that eye tracking can predict
real-world outcomes. Our findings suggest that an assessment of eye movements
provides a feasible, valid, and largely objective measure of the functional
consequences of VI that may extend beyond what information is obtained using
traditional tests of visual acuity and visual field, and that those measures can help to
predict the sport performance of Para athletes. The test is suitable for inclusion in
classification in cases where research shows that eye movements limit sport
performance.
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