Comparison of Landing Biomechanics Between Dancers and Team Sport Athletes via a
Bioengineering Motion Capture System

Hannah Gelfand

Briarcliff High School, Briarcliff Manor, NY 10510

Teacher: Mr. Michael Inglis/Mentor: Mr. lan Kremenic, NISMAT

Motion capture, electromyography(EMG), and force data were collected on student dancers,
professional dancers, and collegiate athletes for the purpose of identifying differences in EMG
activity in relation to stiffness between dancers and athletes. The study involved 20 female
professional dancers, 5 female student dancers, 20 female professional collegiate athletes, 20
male professional dancers, and 20 male collegiate athletes. The motion capture software tracked
movement and collected force data. The dancers and athletes both performed 3 single legged
drop landings from a 30-cm platform. By comparing the landing biomechanics between subject
groups, it was determined that women land with different biomechanics than men. We saw
differences in ankle mechanics and muscle activation during landing between preprofessional
dancers and athletes, with student dancers falling between the two. Professional dancers landed
in a position of greater plantarflexion than did athletes (p = 0.015) and absorbed the impact with
a less-stiff ankle (p < 0.001). Fatigue resulted in changes to ankle kinematics and kinetics that
were largely similar across groups and genders, though fatigue did seem to affect ankle
plantarflexion at initial contact with the ground to a greater degree in dancers as opposed to
athletes (p < 0.001).



