
Supplemental Material 1. General equation for a mixed-effects regression model regressing 
sleep on screen time, presented unadjusted for covariates.1  

 𝑦𝑡𝑖 = (𝛽0 + 𝜇0𝑖) +  𝛽1𝑧�̅� + 𝛽2�̇�𝑡𝑖 + (𝛽3 +  𝜇3𝑖)𝑎𝑔𝑒𝑡𝑖 +𝜖𝑡𝑖 
 

Where 

t = Study timepoint (approximately 3, 6, 9, or 12 months post-partum) 

i = Indicator for each infant (i = 1,…,588) 𝑦𝑡𝑖 = sleep outcome for infant i at time t 𝑧�̅� = Average daily screen time over the study period for infant i (for the between-infant 
effect) �̇�𝑡𝑖= Deviation in the observed value of daily screen time from the expected value of daily 
screen time for infant i at time t. Values are computed using a simple linear regression 
model for each infant, where screen time is regressed on age. Each �̇�𝑡𝑖 value is a 
residual from the model for infant i. Specifically, �̇�𝑡𝑖 is the observed value of screen 
time for infant i at time t minus the expected value of screen time for infant i at time t, 
where the expected values are from each infant’s linear regression model (for the 
within-infant effect). This process is the process of “detrending.”1 𝑎𝑔𝑒𝑡𝑖 = Age at time t for infant i (i.e., the time variable) 𝛽0 = Grand mean for the sleep outcome  𝜇0𝑖 = Contribution to the sleep outcome in addition to the grand mean for infant i (i.e., 
random effect for the intercept) 𝛽1 = Association between the average daily screen time over the study period and the 

sleep outcome (i.e., the between-infant effect) 𝛽2 = Association between the deviation in expected screen time at time t and the sleep 

outcome (i.e., the within-infant effect) 𝛽3 = Association between age and the sleep outcome (i.e., slope for time) 𝜇3𝑖 = Contribution to the association between age and the sleep outcome for infant i (i.e., 
random slope for time) 𝜖𝑡𝑖 = Error term for infant i at time t (i.e., model residual) 

 
 
…and 𝜇0 = 𝑁(0, 𝜎𝜇0) 𝜇3 = 𝑁(0, 𝜎𝜇3) 𝜖 = 𝑁(0, 𝜎𝜖) 
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