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Input	values	power	analysis		
	
	
The fixed intercept 𝛽00 is set to 24: This estimate is based upon published data of a study 
using the 30s version of the mDSST(Verhagen et al., 2019). In the age group of participants 
<=30 years (n=26) the mean number of correct trials was 11.6 for the 30s version. 
 
The effect of the level-2 dummy variable on the intercept 𝛽01 is set to -3. While there is a lack 
of previous studies on age differences in performance in mobile versions of the DSST, it is 
well-established that older adults are performing worse on the DSST (Hoyer et al., 2004).  
 
The fixed slope is set to 0.8; i.e. we expect that the young adult participants have 0.8 more 
correct responses when sleeping 1 hour more than their average sleep duration.  
Van Dongen et al. (2003) used a computerised 1.5min digit symbol substitution task 
comparing sleep restriction to 8 hours time in bed. According to the figure published in the 
article, the performance in the 6h sleep group was about 3 items less on day 1 of the sleep 
restriction protocol compared to the 8h sleep group.  
 
The effect of the level-2 dummy variable on the slope is set to -0.27, meaning that the effect 
of the sleeping 1 hour more than average sleep duration is reduced by about 1/3 compared to 
young adults. To our knowledge there are no previous studies addressing adult age difference 
in DSST performance after sleep deprivation or in relation to daily changes in sleep duration, 
but performance deficits are generally attenuated in older adults after sleep loss.  
 
The standard deviation of level-1 errors (σϵ) is set to 4. The autocorrelation of level-1 
errors (ρϵ) is set to 0.3. The standard deviation of random intercept (σν0) is set to 4.  
	
Input values for mean and standard deviation for sleep duration are derived from an analysis 
of pooled data on sleep variability (Messman et al., 2022), using the values for actigraphy 
sleep duration (mean and iSD) in the age groups 18-24 years respectively 55-64 years as 
reference. Specifically, the mean of time-varying variable X in Group 0 is set to 6.85h. The 
standard deviation of time-varying variable X in Group 0 is set to 1.28h. The mean of time-
varying variable X in Group 1 is set to 6.77h. The standard deviation of time-varying variable 
X in Group 1 is set to 0.88h.  
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