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BIO: 

Variation in musculoskeletal structure across species corresponds to 

movement specialization, but the implications of normal variation 

within a species are less clear. Human muscles are known to adapt 

to training and to disuse, but they do so within the constraints set by 

the lengths of limbs, the attachments and routings of tendons, and 

the structure and kinematics of joints. A  growing body of evidence 

suggests that these constraints vary considerably across individuals 

and play surprising roles in either limiting function or enabling elite 

performance. Additionally, it appears that activity patterns during the 

growth period are determinative of skeletal characteristics with the 

potential to affect movement capacity in younger and older adults. 

Work in our laboratory has identified differences in human limb and 

joint structure between groups and established correlations between 

structure and human movement performance assessed using 

motion analysis techniques. For example, we have found elite 

human sprinters to have longer forefeet and shorter plantarflexor 

muscle lever arms, and we have found walking speed to correlate 

with plantarflexor lever arm in slower-walking older adults. We have 

coupled these human experiments with computer simulations of 

human movement designed to elucidate the mechanisms underlying 

relationships between structure and function. Recently we have 

begun experiments using an animal model (guineafowl) to study 

effects of exercise and inactivity on skeletal structure during 

development, and how skeletal structure in turn affects post-growth 

movement behavior. 
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