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The purpose of this thesis is to integrate embedded system and
wireless sensor technologies in order to develop a new frailty measuring
instrument. They can help user to collect and manage personal frailty
information automatically. The system consists of five parts. (1)
Electronic reaction scale is used to measure elder reaction time, which
consists of LED and touch sensor. (2) Electronic pressure chair is used to
detect elder’s slowness, weakness and weight loss, which use pressure
sensor to detect users’ variation of press strength. (3) Electronic pad is
used to measure elder’s balance ability. (4) Reach measuring instrument
iIs used to measure the body extension. (5)Integration Information
Gateway is to collect all data and to predict the trend of frailty.

In order to assess overall system performance, we design following
experiments.

(1) In the validity and reliability of devices, we compare our devices
with the traditional methods. The results show that the drop rules test,
close-eyes-one-leg stand, functional reach, and 30 seconds sit-to-stand
have high correlation.

(2)We collected 320 cases to evaluate the sensitivity and specificity
of our frailty predict algorithm. We used back propagation neural
network model to recognition three states of non-frailty, pre-frailty and
frailty. The best recognition rate is 75.70%. The sensitivity and
specificity of this system is 69.66% and 82.4% respectively. The positive

predictive value is 82.11%, and the negative predictive value is 70.07%.



These results showed that our system belongs to a good specificity

prediction tool, it can be used to assessment the frailty group.



