Development of a Tandem Gait Alternative for Concussion Assessment in Para-Sport
Athletes: Preliminary Effects of Sex, Concussion History, and Dual-Task

Research Question: Three-meter tandem gait and its progressive assessments of complex and
dual-task tandem gait are not able to be administered for concussion evaluation in wheelchair-
users due to the inability to perform heel-to-toe walking. As the Wheelchair Error Scoring
System (WESS) has been created as an alternative to the Balance Error Scoring System (BESS)
to quantify static balance in wheelchair-using para-sport athletes, we aimed to develop a novel
dynamic balance alternative to tandem gait for this sample, by using a wheelchair propulsion
task along a straight line. Our research question was “what are the effects of sex, concussion
history, and dual-task administration on this novel wheelchair propulsion task, to serve as an
alternative to tandem gait”?

Methods: A total of 21 university para-sport athletes (age=21.81+2.5 years; male n=13, 62%;
concussion history n=5, 24%) completed a baseline wheelchair propulsion task along a straight,
9-meter line. Participants completed 3 trials each of single-task and dual-task propulsion, by
wheeling down and back as quickly as possible, while staying centered along the line and
constantly feeding their wheel without power pushes and gliding. Dual-task assessment consisted
of propulsion while counting backwards from 100 by a given integer. Propulsion task
performance was recorded as the average time of completion in seconds for each of the 3 single
and dual-task trials. Independent variables consisted of sex (male or female), concussion history
(history or no history), and task (single or dual). Mann-Whitney U tests were used to compare
sex and concussion history on single task performance. A Wilcoxon Signed-Rank test was used
to compare single and dual-task performance.

Results & Conclusion: No differences were observed between sex (male: 14.36+1.9s vs. female:
15.64+2.7s, p=0.365) and concussion history (history: 14.8341.4s vs. no history: 14.85+2.5s,
p=0.934) on wheelchair propulsion task time. The progression of a dual-task component during
wheelchair propulsion created a 1.25+1.9s longer time to completion than single-task
(16.09+2.8s vs. 14.8542.3s, p=0.012). These findings are consistent with single versus dual-task
tandem gait in non-para university athletes with approximately a 2-second slowing during dual-
task. These preliminary findings help provide insight to the consistency of performance between
potential modifiers in a para-sport sample and may validate the incorporation of a dual-task to
further challenge dynamic postural control as a concussion assessment. Future research is needed
to assess diagnostic accuracy of this propulsion task between concussed para-athletes and healthy
para-athlete controls.
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