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Background Data Segmentation

Falls among elderly can lead to injuries, morbidity,
and mortality. Poor balance has been cited as one
of the key causal factors of such falls. Timely
detection of balance impairment can help identify
the elderly prone to falls and also trigger early
interventions to prevent them. However,
continuous balance monitoring requires extensive
healthcare and clinical resources. Herein, we
developed a surrogate approach for assessing
elderly’s functional balance based on Short Form
Berg Balance Scale (SFBBS) score.

In a typical accelerometer signal during the TUG
task, a clear “M”-shaped signal is identified in the
AP axis except for the walking portion in between
the Sit-to-Stand and Stand-to-Sit.

Clinical perspective Results

The above figures show the top frequent selected
features.
Prediction models:
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We found combined clinical and sensor-based
variables, together with proper modeling and
cross-validation, achieved moderate-high
predictive accuracy of SFBBS scores (mean MAE =
2.01 and mean RMSE = 2.55).

Experimental design
Eighty-five community-dwelling older adults
(72±7 year) recruited from Taiwan participated in
our study. Accelerometer data were collected
from a waist-mounted tri-axial accelerometer
while participants performed a timed up and go
test, as illustrated below.

Clinically relevant features were extracted from
the segmented accelerometer signals for fitting
SFBBS predictive models. Regularized regression
together with random-shuffle-split cross-
validation was adapted to facilitate the
development of the predictive models for
automatic balance estimation.
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