Supplementary materials II
1.1 Data preparation 
In order to calculate the effect size (Cohen’s d) for within-person studies, we required the sample size, group means, standard deviations, and correlation coefficients. If the correlation coefficient was not reported, we estimated it by using the R-code below. We created a function to estimate the correlation based on the sample size, means, standard errors, and p-values. Par = 0 states that we estimate the correlation based on the assumption that the correlation is 0.  

get_cov <- function(par){                      
    t <- qt(p = p ,df = n-1)   
    cov <- (se1 * par *se2)    
    minimize <- (t -  (m1-m2/sqrt(se1^2 + se2^2 - 2*cov )))^2
  minimize
}
correlate <- optim(par=0,fn=get_cov,lower=-1,upper= 1,method="L-BFGS-B")









1.2 Study samples and wellbeing scales
Table ST1. Percentage of each sample country represented in the studies.
	Country
	Percentage
	Country
	Percentage

	Austria
	5%
	Norway
	1%

	Canada
	8%
	Slovakia
	1%

	China
	10%
	South Korea
	1%

	Denmark
	5%
	Spain
	3%

	Diverse
	5%
	Sweden
	4%

	Finland
	5%
	Switzerland
	3%

	India
	1%
	Uganda
	1%

	Italy
	4%
	UK
	8%

	Japan
	3%
	Uruguay
	1%

	Malaysia
	1%
	USA
	16%

	Netherlands
	10%
	-
	-


Note. Total is 96% due to rounding error. 
Table ST2: Wellbeing scales 
	Wellbeing scale
	Reference

	Basler well-being
	Hobi, 1985

	Circumplex model of affect
	Posner et al., 2005

	EQ-5D
	Devlin et al., 2020

	GHQ-12
	Pevalin, 2000

	Index of wellbeing
	Campbell, 1976

	Overall happiness/wellbeing
	Marks et al., 2000

	PANAS
	Thompson, 2007


	PGWB
	Bowling, 2004

	Predominant mood state 
	Johnson et al., 2008

	Psychological wellbeing
	Ryff, 1989

	Q-les-Q
	Endicott et al., 1993

	Quality of Life
	-

	Quality of Life (Cantril ladder)
	Cantril, 1966

	Quality of Life Index
	Ferrans & Powers, 1992

	Satisfaction with Life Scale
	Diener et al., 1985

	Satisfaction with Life (1 item)
	Matthews et al., 1997

	SF-36
	Ware & Sherbourne, 1992

	Subjective happiness
	As asked in the UK Biobank: “In general, how happy are you?”

	Subjective wellbeing
	As asked in the Neurobehavioral Test Battery by Object-Tracker, Austria

	Visual analogue scale
	McCormack et al., 1988

	WEMWBS
	Tennant et al., 2007

	WHO-5
	Topp et al., 2015

	WHO-QOL
	‘The World Health Organization Quality of Life Assessment (WHOQOL)’, 1995

















1.3. Risk of bias assessment.
Table ST3. Risk of bias of non-randomised trials (ROBINS-I), part I. 
	Study
	Confounding
	Participant selection
	Classification of interventions
	Deviation from interventions

	Barba et al., 
2018
	+
	+
	+
	+

	Chirico et al., 2019
	-
	~
	+
	+

	De Kort et al., 
2010
	-
	+
	+
	+

	Denk et al., 
2015
	-
	+
	+
	+

	Falkenberg et al., 2019
	-
	+
	~
	+

	Harrison et al., 
2020
	-
	+
	+
	+

	Madsen et al., 
2021
	-
	+
	+
	+

	Mills et al., 
2007
	-
	+
	+
	+

	Najjar et al., 
2014
	-
	+
	+
	+

	Rastad et al., 
2011
	+
	+
	+
	+

	Smolders et al., 2012
	-
	+
	+
	+

	Smolders et al.,
2014
	-
	+
	+
	+

	Stemer et al., 
2015
	~
	+
	+
	+

	Turco et al., 
2018
	~
	+
	+
	+

	West et al., 
2019
	~
	+
	+
	+



Note. +: low risk of bias, ~: moderate risk of bias, -: serious risk of bias, --: critical risk of bias.
Table ST3. Risk of bias of non-randomised trials (ROBINS-I), part II. 
	Study
	Missing data
	Measurement of outcomes
	Selection of reported results
	Overall
risk

	Barba et al., 
2018
	+
	~
	-
	-

	Chirico et al.,
2019
	+
	~
	~
	-

	De Kort et al., 
2010
	+
	~
	~
	-

	Denk et al., 
2015
	+
	~
	+
	-

	Falkenberg et al., 2019
	+
	~
	~
	-

	Harrison et al., 
2020
	+
	~
	~
	-

	Madsen et al., 
2021
	~
	~
	~
	-

	Mills et al., 
2007
	+
	~
	+
	-

	Najjar et al., 
2014
	+
	~
	~
	-

	Rastad et al., 
2011
	+
	~
	+
	~

	Smolders et al., 
2012
	+
	~
	~
	-

	Smolders et al.,
2014
	+
	~
	~
	-

	Stemer et al., 
2015
	+
	~
	~
	~

	Turco et al., 
2018
	+
	~
	~
	~

	West et al., 
2019
	~
	-
	~
	-


Note. +: low risk of bias, ~: moderate risk of bias, -: serious risk of bias, --: critical risk of bias.




Table ST4. Risk of bias of randomized trials (RoB 2).
	Study
	Randomization process
	Adherence to intervention
	Missing outcome data
	Measurement of the outcome
	Selective outcome reporting
	Overall risk

	Aan het Rot et al., 2017
	+
	+
	+
	+
	~ 
	~

	Bajaj et al., 
2021
	+
	+
	+
	+
	~
	~

	Brunnstrom et al., 2004
	+
	+
	+
	~
	~
	~

	Canazei et al., 
2019
	+
	+
	+
	-
	~
	-

	De Rui et al., 
2015
	~
	+
	~
	-
	~
	-

	Kim et al., 
2021
	~
	+
	+
	+
	+
	~

	Lee et al., 
2013
	+
	+
	+
	+
	~
	~

	Martiny et al., 
2005
	+
	+
	+
	+
	~
	~

	Morton et al., 
2021
	+
	+
	~
	+
	~
	~

	Okkels et al., 2020
	+
	+
	-
	+
	+
	-

	Partonen et al., 1998
	+
	~
	+
	~
	~
	~

	Rutten et al., 
2019
	+
	+
	~
	+
	~
	~

	Starreveld et al., 2021
	+
	+
	+
	+
	~ 
	~

	Sundararajan et al., 
2021
	+
	+
	+
	-
	+
	-

	Taylor et al., 
2009
	+
	+
	+
	~
	~
	~


Note. +: low risk of bias, ~: some risk of bias, -: high risk of bias. 

1.4 Publication bias
[image: A graph with numbers and lines
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Figure SF1. Histogram of the distribution of p-values split by study type		          Note. Combined (k = 68), interventional studies (k = 44), and observational studies (k = 24). The red dotted-line indicates a p-value of 0.05. 






1.4 Sensitivity analysis
[image: A graph with black and white lines
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Description automatically generated] Figure SF2. Forest plot for the sensitivity analysis. 

Figure SF3. Contour-enhanced funnel plot. The black dots represent each individual study. The shaded regions represent various levels of statistical significance



1.5 Exploratory analysis
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Figure SF4. Dotplots with the effect size plotted against the melanopic lux (A), delta melanopic lux (B), the sample size (C) and the number of study days (D). The plot lines represent predictions from a linear model with 95% confidence level intervals (grey area).
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Figure SF5. Violin plots showing effect sizes in diseased (k = 18) versus healthy (k = 16) samples. 
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