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[bookmark: OLE_LINK1]Appendix A: Detailed description of screening and outcome measures
Screening for sleep disorders
· The Berlin Questionnaire for sleep apnoea [1] is a self-administered 10-item questionnaire regarding three categories related to sleep apnoea (snoring, daytime sleepiness, and obesity or hypertension). The outcomes define a high risk for obstructive sleep apnoea if a patient shows risk factors in at least two of the three categories. The Berlin Questionnaire shows sufficient internal consistency (Cronbach’s α varies between .68 and .98) and test–retest reliability (Cohen’s κ varies between .74 and .98). 
· Screening for restless legs syndrome (RLS) was based on the five essential diagnostic criteria defined by the International RLS Study Group [2]. 
· The Regensburg Insomnia Scale (RIS) [3] is a 10-item self-administered questionnaire assessing cognitive, emotional, and behavioural aspects of psychophysiological insomnia. Participants respond by rating questions on a scale from 0 (always) to 4 (never), which are summed to a total score of 0–40, with higher scores indicating higher levels of insomnia. Total scores >12 indicate symptoms of psychophysiological insomnia 3. The internal consistency of the RIS is good, with a Cronbach’s α of .89.
Screening for daytime sleepiness
· The Epworth Sleepiness Scale (ESS) [4] is a self-administered questionnaire on subjective daytime sleepiness. The ESS contains eight questions about the probability of falling asleep or dozing off (i.e., subjective sleep propensity) while engaged in different daily activities. A global score is derived from adding the responses (each rated from 0–3; the global score ranges from 0–24). The ESS shows sufficient internal consistency (Cronbach’s α = .88) and test–retest reliability (r = .82) [5]. Participants in the present study were administered the German version of the ESS [6]. According to a German validation study, scores higher than 10 categorize a participant’s daytime sleepiness as ‘clinically suspicious’, while scores > 12 define it as ‘clinically relevant’ [6].
Fatigue
The following three questionnaires were used to assess fatigue levels during screening and intervention weeks. 
· Using a Visual Analogue Scale for Fatigue (VAS_F), participants rated their current fatigue levels from 0% (no fatigue) to 100 (very strong fatigue), serving as primary outcome measure.
· The Fatigue Severity Scale (FSS) [7] is a nine-item questionnaire that assesses the severity of fatigue during the week prior to testing on a 7-point scale from 1 (disagree) to 7 (agree). The total score, used as primary outcome measure in the current study, ranges from 9 to 63, with values >36 indicating fatigue [8–10]. The internal consistency of the FSS is high, with a Cronbach’s α of .94. The German version of the FSS was used in the current study with test–retest reliability of the individual items ranging from r = .63 to r = .88 [11]. 
· The Daily Fatigue Impact Scale (D-FIS) [12], an eight-item questionnaire based on the Fatigue Impact Scale 13, was used every other evening during participation. Respondents rate the effects of fatigue on daily life on a five-point Likert scale from 0 (no problem) to 4 (extreme problem). The sum score ranges from 0 to 32, with higher scores indicating stronger effects of fatigue. For the current study, a non-validated German version of the D-FIS was created by the authors by means of forward-and-back translation. 
Screening for Sleep Quality
· The Pittsburgh Sleep Quality Index (PSQI) [14] is a self-administered questionnaire that assesses sleep quality and disturbances over a 1-month period. The PSQI contains 19 items from which seven sleep component scores are derived (e.g., subjective sleep quality, sleep latency). A global sleep quality score can be calculated as the sum of the component scores with a minimum of 0 and a maximum of 21. This score can be used to group participants as having generally good (score of 5 or lower) or bad sleep (score above 5). The PSQI shows sufficient internal consistency with a Cronbach’s α of .83, a sensitivity of 89.6%, a specificity of 86.5%, and sufficient test–retest reliability of r=.88 [14]. In the present study, a validated German version of the PSQI was used during screening [15].
Screening for Chronotype
· The Morningness–Eveningness Questionnaire (MEQ) assesses the chronotype. Responses to its 19 questions regarding performance, sleep behaviour, and well-being within a 24-hour time frame are summed to provide a total score with a maximum of 86. This score indicates one of five chronotypes: definite evening (14–30), moderate evening (31–41), neutral (42–58), moderate morning (59–69), and definite morning type (70–86). In the present study, the German version of the MEQ, called the D-MEQ, was used during screening. It shows high internal consistency with Cronbach’s α = .82 [16].
Mental health, quality of life
· The Beck Depression Inventory-II (BDI-II) [17] is a 21-item questionnaire assessing the severity of depression symptoms such as sadness, self-harm, and loss of appetite in the two weeks prior to testing on a four-point scale from 0–3. The total score ranges from 0–63 indicating mild (14–19), moderate (20–28), and severe depression (29–63) [18,19]. The BDI-II shows high internal consistency (Cronbach’s α of .91) [17] and good to excellent test–retest reliability (r = .73–.96) [20]. Participants were administered the German version of the BDI-II in the current study during screening 21. 
· The Multicultural Quality of Life Index [22] assesses quality of life in 10 dimensions using 10 questions regarding physical well-being, psychological/emotional well-being, self-care and independent functioning, occupational functioning, interpersonal functioning, social emotional support, community and services support, personal fulfilment, spiritual fulfilment, and overall quality of life. Participants rate each domain from 1 (poor) to 10 (excellent). The total score consists of the summated scores from all answered items and ranges from 10 to 100. The internal consistency (Cronbach’s α) ranges from .90 to .92, its test–retest reliability was reported at r = .87 [22]. The German version of the Multicultural Quality of Life Index was used in the current study on every second evening during intervention weeks [23].
Side effects
Assessing side effects from using the light glasses’, a questionnaire on Asthenopic Complaints was used to query and rate the following side effects on a 6-point scale (0 [not at all noticeable]; 1 [hardly noticeable]; 2 [a little noticeable] 3 [noticeable]; 4 [strong]; 5 [very strong]): Overexertion of the eyes, headache, watery eyes, stinging eyes, burning eyes, blurred vision, pain in and around the eyes, glare, dizziness. The questionnaire used selected items of a long version of the questionnaire reported in Leichtfried et al. [24] based on an article by Terman and Terman [25]. Side effects were assessed after usage of the light glasses on every intervention day.
Sleep
A sleep diary was used to assess patients sleep throughout study participation. From patients’ responses, sleep quality (%), total sleep time (min; calculated as the difference between reported time falling asleep and reported time waking up), time in bed (min; calculated as the difference between reported bed time and reported time waking up), sleep latency (min; calculated as the difference between reported bed time and reported time falling asleep), and sleep efficiency (%; calculated as the ratio between reported total sleep time and time in bed) were extracted for further analyses.
Comfort ratings
Comfort ratings were used to assess and compare participants’ acceptance of the interventions. Beneficial and visual side effects of the light intervention were evaluated on a five-point scale (1 [fully disagree]; 2 [rather disagree]; 3 [partly agree]; 4 [rather agree]; 5 [fully agree]). The beneficial effects questions included the items ‘The light glasses increased my fitness’, ‘The light glasses increased my well-being’, ‘The light glasses facilitated wakefulness’, ‘The light glasses had a positive effect on the morning’, and ‘The light glasses positively influenced my concentration’. The side effects questionnaire comprised six items: ‘The light glasses were irritating’, ‘The light glasses disturbed me’, ‘The light glasses irritated my eyes’, ‘The light glasses negatively affected my view’, ‘The light glasses disturbed reading’, and ‘The light glasses generated disturbing reflections in the smartphone screen’. We used a seven-point semantic differential ranging from 1 (very…) via 4 (neither nor) to 7 (very…) with the following items: ‘pleasant – unpleasant’, ‘fitness increasing - fitness decreasing’, ‘somniferous – activating’, ‘not disturbing – disturbing’, ‘too short – too long’, ‘in the foreground – in the background’, and ‘weak – strong’. Participants stated whether they would recommend the light glasses to other night shift workers on a scale from 1 (not at all) to 6 (absolutely) and gave the light glasses school grades from 1 (very good) to 6 (insufficient). 
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Appendix B: Outlier and missing data replacement
One outlier (FSS score = 9) was identified and replaced by the mean of that person’s previous and subsequent data in the same intervention week. If baseline values were missing from one intervention week, these were replaced with that same person’s baseline values from the other intervention week. Missing values during the test weeks were filled in with the mean value of that person’s data recorded one measurement day before and after within the same intervention week (VAS_F, 58 missing values out of 960 values were substituted [7%]; FSS, 15 missing values out of 200 values were substituted [8%]; D-FIS, 8 missing values out of 260 values were substituted [2%]; MQLI, 8 missing values out of 200 values were substituted [4%]; Sleep protocol, 100 missing values out of 2.020 values were substituted [5%]; side effects, 144 missing values out of 2.520 values were substituted [6%]). Comfort questionnaires were administered once at the end of each intervention period. We had missing data from two patients in the dim red light intervention and one in the blue-enriched light intervention. To run matched pairs analyses, data from 17 persons for whom comfort ratings were available for both interventions were included in the analyses. 



Appendix C: Additional results
Comparison of baseline values at the beginning of the BL and DRL intervention weeks
Table S1 Baseline scores at the beginning of both intervention weeks
	
	DRL
	BL
	
	

	
	M ± SD
	M ± SD
	t(19)
	p

	VAS_F pre
	51.3 ± 24.4
	51.0 ± 25.5
	0.036
	.972

	VAS_F post
	43.3 ± 22.8
	48.8 ± 21.5
	-1.255
	.225

	VAS_F at 13:00
	51.0 ± 26.1
	59.0 ± 22.0
	-1.152
	.264

	FSS
	48.8 ± 8.1
	50.1 ± 8.0
	-1.136
	.270

	MQLI
	60.4 ± 17.2
	65.2 ± 9.4
	-1.349
	.193


Note: DRL, dim red light intervention; BL, blue-enriched light intervention; M, mean, SD, standard deviation, VAS_F, Visual Analogue Scale for Fatigue; pre: before the intervention after waking up; post: after the intervention; FSS, Fatigue Severity Scale, MQLI, Multicultural Quality of Life Index
Inferential statistics were calculated using Student’s t-test for dependent measures

Descriptive and inferential results of the Daily Fatigue Impact Scale
Comparison of baseline values at the beginning of the BL and DRL intervention weeks
Patients’ scores on the D-FIS assessed at baseline of the BL (18.9 ± 8.4) and DRL (18.4 ± 5.4) intervention weeks did not differ significantly (t[19] = –0.396, p = 0.697) between conditions. 
Comparison of baseline and follow-up scores
Comparing D-FIS scores between baseline and follow-up, a reduction of 2.8 points was seen after 1 week of DRL (baseline: 18.4 ± 5.4; follow-up: 15.6 ± 6.6), and a reduction of 2.9 points after 1 week of BL (baseline: 18.9 ± 8.4, follow-up: 16.0 ± 4.9). In a two-factor repeated measures ANOVA, no significant main effects or interaction effect were seen (all p > .05). 
D-FIS-measured fatigue throughout the intervention weeks
D-FIS scores assessed throughout the intervention weeks were compared in a repeated measures ANOVA with the factors of intervention (DRL, BL) and measurement day (baseline, day 2, day 4, day 6, day 7). No main effects or interaction effect were found (p > 0.05). 



Vision-related side effects of the interventions
When examining reported side effects per intervention day between DRL and BL, Wilcoxon signed-rank test revealed significantly more severe overexertion on day 1 (Saturday; DRL, 0.7 ± 1.0; BL, 1.2 ± 1.1, z = –2.301, p = 0.021, Cohen’s d = 0.51) and day 2 (Sunday; DRL, 0.6 ± 0.8; BL, 1.0 ± 1.0, z = –2.138, p = 0.033, Cohen’s d = 0.48), significantly more severe stinging eyes on day 3 (Monday; DRL, 0.3 ± 0.6; BL, 0.5 ± 0.7; z = –2.000, p = 0.046, Cohen’s d = 0.44), and significantly more severe glare on day 1 (Saturday, DRL, 0.7 ± 1.2; BL, 1.7 ± 1.4; z = –2.293; p = 0.022, Cohen’s d = 0.51), day 4 (Tuesday; DRL, 0.6 ± 0.9; BL, 1.4 ± 1.1; z = –2.801, p = 0.005, Cohen’s d = 0.63), day 5 (Wednesday; DRL, 0.7 ± 0.9; BL, 1.4 ± 1.2; z = –2.041, p = 0.041, Cohen’s d = 0.46), and day 6 (Thursday; DRL, 0.9 ± 1.0; BL, 1.5 ± 1.1; z = –2.209, p = 0.027, Cohen’s d = 0.49) when using BL than with DRL. No differences were found on any other intervention day regarding these side effects, nor on any intervention day at all regarding headache, watering eyes, itchy eyes, blurred vision, pain in and around the eyes, and dizziness (p > 0.05). Table S2 shows the results of the Wilcoxon signed-rank test for all items and intervention days, and Figure S1 depicts the distribution of side effects severity in both study interventions.



Table S2 Results from the Wilcoxon signed-rank test comparing side effects between the DRL and BL condition for each intervention day
	
	Day 1
	
	Day 2
	
	Day 3
	
	Day 4
	
	Day 5
	
	Day 6
	
	Day 7

	
	z
	p
	z
	p
	z
	p
	z
	p
	z
	p
	z
	p
	z
	p

	Overexcertion of the eyes
	-2.301
	.021
	-2.138
	.033
	-1.897
	.058
	-0.378
	.705
	-1.081
	.279
	-0.586
	.558
	-0.725
	.468

	Headache
	-0.526
	.599
	-1.414
	.157
	-0.368
	.713
	-0.707
	.480
	-0.756
	.450
	-0.587
	.557
	0.000
	>.999

	Watery eyes
	-1.328
	.167
	-0.378
	.705
	-0.090
	.928
	-1.324
	.180
	-0.333
	.739
	-0.712
	.476
	-0.137
	.891

	Itchy eyes
	-1.414
	.157
	0.000
	>.999
	-1.236
	.216
	0.000
	>.999
	-1.414
	.157
	-0.730
	.465
	-0.707
	.480

	Stinging eyes
	-0.756
	.450
	-1.134
	.257
	-2.000
	.046
	-0.216
	.829
	-1.236
	.216
	-0.121
	.904
	-2.000
	.046

	Blurred vision
	-1.754
	.079
	-0.061
	.951
	-1.754
	.079
	-1.300
	.194
	-0.750
	.453
	-1.035
	.301
	0.000
	>.999

	Pain in/around the eyes
	-0.816
	.414
	-1.000
	.317
	-0.707
	.480
	-0.557
	.577
	0.000
	>.999
	-1.289
	.197
	0.000
	>.999

	Glare
	-2.293
	.022
	-1.567
	.117
	-1.917
	.055
	-2.801
	.005
	-2.041
	.041
	-2.209
	.027
	-0.956
	.339

	Dizziness
	-1.414
	.157
	0.000
	>.999
	-1.633
	.102
	-1.000
	.317
	0.000
	>.999
	-0.447
	.655
	-1.000
	.317


Note: DRL, dim red light; BL, blue-enriched light; Day 1, Saturday; Day 2, Sunday; Day 3, Monday; Day 4, Tuesday; Day 5, Wednesday; Day 6, Thursday; Day 7, Friday, follow-up. 
Printed in bold are p-Values < 0.05.



Fig. S1. Side effects during the intervention sessions. 
(b)
(a)


Note: Reported side effects severity during (a) dim red light intervention sessions and (b) blue-enriched light intervention sessions with ratings ‘not at all’ (green), ‘hardly’ (yellow), ‘a little’ (light orange), ‘noticeable’ (dark orange), ‘strong’ (bright red), and ‘very strong’ (dark red) noticeable. 
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