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Wearable devices, such as accelerometers and heart rate monitors, can now provide objective and continuous 
measurements of human activity. Such devices have been widely deployed in large observational and clinical studies 
because they are expected to produce objective measurements that could improve or replace current self-
reported activity measuring practices. Modern devices allow collection of high frequency acceleration time series that 
provides rich information about device wearers’ detailed physical activity characteristics. On the other hand, 
aggregated summaries of the high frequency acceleration, commonly called “counts data”, are used more 
often in practice because they are adequate to capture subjects’ 24-hour physical activity trajectory. In this talk, I 
will present several health studies with accelerometry data and discuss the associated statistical analysis. In particular, 
I will introduce a set of analysis based on the concept “movelet” to study the type of physical activity at the sub-
second level using the high frequency data. Then, I will discuss a few ways to analyze the counts data, including a two-
stage model that quantifies the dynamics of 24-hour physical activity trajectory, as well as a set of fragmentation 
metrics that summarize the allocation of physical activity within 24 hours.
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