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Study week/ 
p value

Sleep start 
time 

(hh:mm)

Sleep 
end time 
(hh:mm)

Sleep onset 
latency 
(min)

Sleep 
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(%)
Wake time 

(min)
Sleep time 

(min)

Baseline 22:27 05:41 6.9 96.2 5.9 426.6

Intervention 22:19 05:19 9.1 95.4 7.2 410.3

p value 0.60 0.016 0.42 0.31 0.30 0.21

Sleep results at baseline and at the end of the intervention (Week 3).

Light, Alertness, and 
Circadian Entrainment 
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The goal of this research was to evaluate whether 

a lighting intervention designed to deliver high 
circadian stimulus (CS) in the morning to promote 

entrainment and low-CS red light in the afternoon 
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nighttime sleep quality and daytime alertness. 

Results
• Red light exposure significantly decreased subjective 

sleepiness during the post-lunch dip (15:00 h). 
• High CS in the morning resulted in nonsignificantly 
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• The lighting intervention nonsignificantly increased 

subjective vitality at 12:00 h, 15:00 h, and departure.
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Scale [KSS]1) and vitality and alertness (Subjective Vitality 
Scale [SVS]2) according to the schedule shown in the 
protocol, below. 
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Conclusions
• Red light during the early afternoon can be effective for 

reducing post-lunch dip sleepiness.
• Blue light received in the morning advances circadian 
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• Social activities can counter the phase-advancing effect 

of morning blue light and preclude people from going to 
bed earlier.
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Week 2
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Wear actigraph 24 hours

Arrival at work until bedtime No Arrival at work until bedtime

No 24 hours

On On

Protocol

The study protocol, showing the schedule for the lighting intervention, 
the wearing of Daysimeters (pendant) and actigraphs (wrist), and the 
administration of questionnaires.
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*
Mean ± standard error of the 
mean (SEM) CS exposures 
in the morning (06:00–12:00 
h) and in the afternoon 
(13:30–17:00 h). As expected, 
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greater during intervention 
days compared to baseline, 
while afternoon CS was 
not. The asterisk denotes 
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(p < 0.05).
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*

Mean ± SEM KSS scores at baseline and at the end of the intervention 
(Week 3), by time of day. Paired, 2-tailed t-tests showed that KSS scores 
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The LRC developed and built 20 plug-in LED luminaires for 
mounting on desktops near participants’ computer monitors to 
deliver 3 lighting modes throughout the day.

13:30 – 17:00 h06:00 – 12:00 h 12:00 – 13:30 h
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EV = 50 lux 
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EV = 200 lux 
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CS = 0


