A 3D accelerometry-based fall detection system for the elderly: realistic false alarm rate and sensitivity
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Introduction Falls are a major issue in the ageing society. Half of the elderly who fall at home require assistance to get up. Current commercially available alarm systems suffer from problems with usability and high false alarm rates. Aim of our study was to assess the quality of an accelerometry-based system for fall detection with high user acceptance, high sensitivity and low false alarm rate. The fall detection algorithm runs in real-time on the microcontroller of a low-power, lightweight and robust accelerometer, the actibelt® (100 Hz). Methods The telemedical system comprises a three level network: acceleration sensor, Android-based mobile phone and medical server. The cell phone sets up and controls the acceleration monitor and if necessary transfers the raw data to the medical server through the Internet or mobile telephone networks . To assess the upper limit of a realistic false alarm rate of the system we used in total 2415.9 hours (100.7 days) of continuous weekly acceleration measurements previously recorded in free living conditions. The sensitivity was assessed with prospectively collected data corresponding to 32 real falls recorded in laboratory conditions. Results Our algorithm has a sensitivity to detect falls in laboratory conditions of 100% and has an upper limit for the false alarm rate of 17 false alarms per month, with the potential to be reduced down to at most 3 false alarms per month. Discussion We have developed a promising methodology to detect falls using a body worn sensor, that has high sensitivity and an acceptable rate of false alarms. We think that the system will have a high sensitivity in real life although the lack of data in realistic conditions restricts the ecologic validity of our result of 100% sensitivity. We think that it is a particular strength of the current study to have provided a strict upper limit for the realistic false alarm rate using historical accelerometr
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