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Gait analysis has traditionally depended on costly and time—consuming laboratory—based techniques, limiting its widespread clinical
application. However, with the introduction of Inertial Measurement Units (IMUs) around 2010, a more accessible approach for
objective gait assessment emerged by attaching these devices to a patient’s body to monitor movement. Early research concentrated
on validating IMU data against established methods like optical motion capture systems and utilising gait models to derive spatio—
temporal parameters from the collected data. These studies demonstrated that a single IMU could reliably evaluate gait
characteristics in both healthy individuals and those with neurological conditions.

Subsequent research has expanded the use of IMU-based gait analysis to various clinical conditions, moving beyond laboratory
settings into hospitals and community environments. In hospital settings, IMUs assist in identifying subtle gait changes in p eople with
Parkinson’s disease, which can support diagnosis and monitoring. In community contexts, IMU analysis has shown value in detecting
conditions such as diabetic peripheral neuropathy and in assessing balance and fall risk among individuals with lower urinary tract
symptoms or psychological issues. More recently, advanced data analysis techniques like criticality and spectral analysis are being
employed to extract dynamic gait features that can distinguish between healthy and affected individuals, as well as monitor changes
within individuals. This further boosts the clinical potential of IMU technology, which is currently under investigation in
internationally leading ageing cohorts. This progression underlines the shift of IMU-based gait analysis from a technical validation to
a versatile, clinically relevant instrument.
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