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Characterization of age and disease induced alterations in postural and gait
dynamics based on data assimilation techniques
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Falls are a public health issue in the aging societies. Understanding the
neural control mechanisms of postural stabilization is a key to assessing the fall risk. Here, we
assimilated a model of intermittent feedback control during quiet stance into postural sway data
from healthy young and elderly as well as patients with Parkinson®s disease to elucidate possible
mechanisms of instability. We estimated joint probability distribution of a set of parameters in the

model using Bayesian parameter inference for each individual, and showed that the inferred
parameter values for individuals are classified into two major groups in the parameter space: one
represents the intermittent control mostly for healthy people and patients with mild symptoms and
the other the continuous control mostly for patients with severe postural symptoms. The results ma
be interpreted by postulating that increased postural instability in most Parkinson®s patients might
be characterized as a dynamical disease.
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