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Light affects non-visual pathways in ways not fully understood. The suppression of melatonin by light at night has been postulated as 

the mediating factor for improved nocturnal performance and alertness. However, recent work by our laboratory shows that long-

wavelength (red) light, which does not suppress melatonin, positively impacts alertness and performance at night and in the early 

morning. Objective alertness was measured by a reduction in alpha (8-12 Hz), alpha-theta (5-9Hz) and theta (5-7 Hz) band power in 

electroencephalogram (EEG) measurements. Performance was measured in terms of reaction times and memory using the 

Psychomotor Vigilance Task (PVT).  Here we report the effects of narrowband red and blue light exposures on alertness, as measured 

by EEG, and on subjective sleepiness, as measured by the Karolisnka Sleepiness Scale (KSS) during the middle of the afternoon when 

melatonin levels are very low. 13 participants (5 females) participated in three sessions separated by at least 1 week.  Every session 

started at 14:30, and lasted for 1 hour. Subjects experienced one of 3 lighting conditions each week in a counterbalanced order: 1) dark 

(D) (<0.01 lx) 2) red light (RL) (max=630nm, 40 lx), and 3) blue light (BL) (max=470nm, 40 lx). Under D, participants were kept in 

front of an un-energized light box for 1 hour. Under RL and BL, the LEDs were energized for 48 minutes, preceded by a 12-minute 

dark (<0.01 lx) period. 2.5 minutes of EEG activity was recorded seven times during the 1-hr session, once at the beginning of the 

session when the LEDs were not energized and six times later. Statistical analyses showed that RL significantly decreased power in 

the alpha (p=0.006), alpha theta (p<0.0001), and theta (p=0.01) bands. Although BL and RL EEG patterns were similar, no statistical 

differences were found between BL and D or BL and RL. Subjects reported less sleepiness using the KSS scale after RL and BL than 

after D, but the differences were not statistically significant. Consistently then, light can impact alertness without affecting melatonin.  
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