Head acceleration in five-a-side football players with visual impairment: A
laboratory-based exploratory study
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Introduction: Concussion is a sports injury that can occur in any sport, including para sports.
Athletes with disabilities may face unique risks and challenges related to concussion due to
the nature of their impairments and the adaptations required in their sport. One hypothesis is
that greater linear (LHA) and rotational head accelerations (RHA) increase concussion risk,
and that anticipatory neck muscle activation may reduce post-impact acceleration and thereby
lower the risk of concussion. This is currently being investigated among non-disabled
athletes. However, little is known about post-impact head acceleration in athletes with visual
impairment. Therefore, the aim of this pilot study was to compare head acceleration between
athletes with visual impairment and non-disabled football athletes, and between anticipated
and unanticipated conditions in visually impaired players.

Methods: Ten participants were recruited: five Football-five-a-side athletes with visual
impairment (80% female) and five non-impaired football athletes (80% female). Testing was
conducted in June 2025 at MoRe-Lab, Faculty of Medicine, Lund University, using a
validated custom-built perturbation device applying controlled forces to the head in four
directions (flexion, extension, lateral flexion, rotation). Trials were performed under
anticipated (maximal neck co-contraction) and unanticipated (relaxed neck, eye mask)
conditions, with surface EMG confirming compliance. Head kinematics (LHA and RHA)
were captured using a 3D motion analysis system. Between-group comparisons were
examined with Welch’s t-tests, and within-group comparisons with paired t-tests. Results are
presented as mean + SD.

Results: Athletes with vision impairment (VI) and non-disabled (non-VT) athletes
demonstrated comparable head accelerations across all directions and conditions, with no
significant between-group differences (p = 0.12—0.98). In the VI group, unanticipated trials
produced consistently greater LHA when compared to anticipated trials. Significant
differences were observed in flexion (0.21 £ 0.03 vs. 0.24 + 0.03 g; p <0.01) and lateral
flexion (0.21 £ 0.03 vs. 0.25 + 0.03 g; p < 0.01). Extension values were marginally higher in
unanticipated trials but not significant (0.23 + 0.03 vs. 0.26 + 0.04 g; p = 0.07), while rotation
showed no clear difference (0.17 += 0.03 vs. 0.16 = 0.02 g; p = 0.30). RHA followed similar
trends, with unanticipated rotation producing higher values (48.0 = 4.8 vs. 44.8 + 4.4 rad/s?; p
= (0.44), though these did not reach significance.

Conclusion: This pilot study found no systematic differences in head acceleration between
VI and non-VI athletes. However, unanticipated conditions in VI athletes resulted in greater
LHA, particularly in flexion and lateral flexion. These findings highlight the potential
protective role of anticipatory neck activation and warrant further investigation in larger
samples.



