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Allostatic State Mapping by Ambulatory ECG Repository
Significance and Issues of ALLSTAR Big Data Project

YUKI FURUKAWA' YUTAKA YOSHIDA?
JUNICHIRO HAYANO'

EMI YUDA'

Abstract: Holter electrocardiogram (ECG) is the most widely distributed and successful 24-hour biological monitoring of
ambulatory human beings. A plenty of methods and indices have been developed for analyzing Holter ECG signals that provided
autonomic functions during daily life, long-term mortality risk in patients, sleep qualities, and sleep apnea. Allostatic State
Mapping by Ambulatory ECG Repository (ALLSTAR) is a project that constructs a database of Holter ECG recorded allover
Japan. So far, more than 400 thousands of 24-hour Holter ECG data has been registered and forming big data. Because Holter
ECGs are recorded under daily activities, they are affected by the changes in natural and social environmental factors. Although
the influences of environmental factors have been seldom recognized from individual ECG recordings, they become recognized
as major factors determining variations observed in big data. Modeling of the effects of environmental factors seems important
for clinical and other utilization of these biosignal big data. Also, given the scale and complexity of the database, large amount of
human, time, and computational resources are required for analyzing them and developing the new method. Although making the
database open data seems a useful solution, it is necessary to solve ethical issues and sufficient information security technology.
In this paper, we report the results obtained from the ALLSTAR research, and also clarify the significance of biological big data
analysis and future problems.

Keywords: 24-hour Ambulatory ECG, heart rate variability, big data, open data, ALLSTAR
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