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estimate the time at which melatonin rose above 4 pg/mL, it as-
sumes a steady rise in melatonin between samples. Furthermore, 
hourly saliva samples were used in the current study instead of 
30-minute sampling which may introduce error in the estimation 
of “true DLMO.” An additional limitation is that while mathemat-
ical models hold promise to improve predictions of DLMO phase, 
they can be nontrivial to set up and run (though they operate dir-
ectly on actigraphy data and require no manual sleep scoring from 
actigraphy and sleep diaries). On the other hand, the use of sleep/
wake regression equations requires scoring of actigraphy data 
which is time-intensive. If the only goal of the actigraphy data is to 
estimate circadian phase, these results suggest that efforts should 
be focused on the preparation of the data and code for running the 
mathematical model rather than the scoring of sleep/wake timing.

Conclusions
Overall, these results suggest that physiologically informed 
models of circadian entrainment can facilitate more ac-
curate predictions of children’s circadian phase using data 
collected from wearable devices than sleep/wake behaviors. 
Physiologically informed models can be used to identify and 
account for inter-individual physiological differences in factors 
such as light sensitivity and intrinsic period thereby improving 
prediction of circadian phase [23]. Accurate predictions of circa-
dian parameters derived from wearable devices offer promise 
for future studies seeking to assess circadian parameters in 
children and significantly reduce participant burden associated 
with more invasive, burdensome, and time-intensive methods 
of assessing circadian parameters.
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