Introduction

Objective measurement tools for both sleep and physical activity have become increasingly common in the last decade. Physical activity studies use hip/waist accelerometers removed prior to sleep. In contrast, sleep parameters are assessed over several days using 24 hour wrist-mounted accelerometers, (actigraphy).  For both devices body acceleration is expressed in manufacturer specific ‘count’ values over a specific time window or epoch. This approach has limitations as estimates from different accelerometers are not comparable and the researcher has limited control over signal processing.
Wrist-worn, raw data accelerometers are increasingly used to assess physical activity in population studies, but little is known about their value for sleep assessment. We therefore studied a large cohort using a novel accelerometer (Geneactiv).

Method

4,094 participants from the Whitehall II cohort (UK, 2012-2013) aged 60-83, wore the accelerometer for 9 consecutive days, filled in a sleep log and reported sleep duration via questionnaire. Sustained inactivity periods were detected as the absence of change in arm angle larger than 5 degrees for 5 minutes or more. These were labelled as nocturnal sleep if the period in question overlapped with that recorded in the sleep log. 
Results

Agreement (Kappa) of questionnaire based sleep duration with accelerometer estimated time in bed (defined as the difference between sleep onset and waking time) and total sleep duration was 0.32 (95%CI:0.29,0.34) and 0.39 (0.36,0.42), respectively. In subgroup analyses, lower agreement with time in bed was observed in women, depressed participants, those reporting more insomnia symptoms, and on weekend days. No such group differences were found for total sleep duration. 
Conclusions

The agreement of this new method with self-reported sleep duration was equivalent or better than previous reports and is feasible for large-scale studies. The methodology is open access and allows physical activity and sleep to be measured in the same device.

