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eMethods. Detailed Description of the Statistical Analysis 

All analyses were intention-to-treat, in the sense that none of the participants assigned to a condition 

switched to another condition, and involved all available observations of all participants, until either 

withdrawal from the study, nursing home placement, death, or discontinuation of participation by 

their facility. Mixed-effects regression analysis1,2 (MLwiN, Institute of Education, London, 

England) was applied to test for the significance of main and time-dependent effects of light, 

melatonin, and their interaction. This method allows the use of all available and quite variable 

number of observations of each participant, without the need of imputation. The regression models 

included random intercepts to take into account the 3-level nested and correlated data structure (ie, a 

variable number of observations i nested within participants j, and participants grouped in 12 

facilities k). This approach results in separation of the residual error variances at the levels of 

facility, participant, and observation, which are for reasons of parsimony not shown in Table 3. 

 Because previous studies on the effect of light and melatonin have been of limited duration, 

they have not allowed for conclusions on whether light or melatonin treatment would remain 

efficacious when applied for a longer term than just a few weeks. Effect might as well fade out, or 

the reverse, grow slowly over months of treatment. Therefore, analyses were planned to evaluate 

both (1) treatment effects that were immediate and of which the effect size did not change over time 

in treatment as well as (2) time × treatment effects (ie, with an effect size changing over time in 

treatment. Melatonin, light, and their interaction (light plus melatonin) were dummy coded in 3 

variables indicating the presence of active treatment at any observation (ie, 1 in case of active 

treatment and 0 for all observations prior to treatment onset and in case of placebo treatment). 

Given the longitudinal character of the data set, time was included in the model as a discrete factor. 

In the analyses, special attention was given to the fact that, especially after 1.5 years, many cases 

were lost to follow-up either due to noninformative reasons (discontinuation of participation by the 



 

 

facility) or to possibly informative causes. First, to obtain the most simple acceptable regression 

equation insensitive to a reduction in the follow-up time, we verified whether treatment effects 

obtained from analyses on the complete 3.5-year data set were still present in a reduced data set 

including only the first 1.5 years of follow-up. A second approach was to code missing data due to 

(1) death or nursing home placement or (2) insufficient communication abilities in 2 dummy 

variables (indicating presence of this condition for a participant at any point in time) to allow for 

inclusion in the regression analysis according to a pattern-mixture model approach.3 

 Thus, the initial full model multilevel regression equation fitted to the data was of the form: 

Outcomeijk = β0ijk + β1 × Lightijk + β2 × Melatoninijk + β3 × Light × Melatoninijk + β4 × Timeijk + 

+ β5 × Time × Lightijk + β6 × Time × Melatoninijk + β7 × Time × Light × Melatoninijk 

+ β8 × Missing Pattern 1ijk + β9 × Time × Missing Pattern 1ijk + β10 × Missing Pattern 2ijk  

+ β11 × Time × Missing Pattern 2ijk 

where outcome is the variable of interest and each observation in time is denoted as i, each 

participant as j, and each facility as k. The βs provide the intercept (β0) and effect estimates (β1 to 

β11) The regression equations were reevaluated after each step of the stepwise exclusion of the least 

significant terms, of which the exclusion did not significantly increase the residual error of the 

equations according to the –2 log likelihood ratio χ2 test with a 2-tailed significance level set at .05.2 

The resulting most simple acceptable regression equations thus included only variables with 

significant effect sizes. It was evaluated post hoc whether the resulting significant treatment effects 

were modulated by any of the missing patterns and whether level, time course, or treatment effects 

were modified by Alzheimer diagnosis (dummy coded 0-1) and by visual impairment (2 dummy 

codes, respectively, for the presence of glaucoma and of opacity of at least lens of the eye). 
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