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ABSTRACT 

Light exposure at night and very early in the morning is known to impact alertness 

through immediate effects such as acute melatonin suppression and long-term effects 

such as phase shifting the circadian rhythms.  There is also evidence that light exposure 

can improve alertness during the day as seen in subjective ratings and performance tests.  

However, these studies do not consider the impact from light exposure throughout the 

24-hour day.  This study aims to determine how sustained daytime light exposure 

influences alertness throughout the day and night. 

The experiment described in this thesis was conducted at the Lighting Research 

Center in Troy, NY over the course of eight weeks that were divided into four week 

experimental sessions.  In total, 13 subjects remained in a laboratory setting beginning 

on Fridays at 7:30 until 9:00 the following morning for each session and they were 

exposed to one of four lighting conditions on any given week.  On “dark” days the room 

was kept at <5 lx from red LED traffic lights, and on “daylight” days, windows were 

uncovered from 7:30-17:00 to provide general daytime light exposure.  In addition to the 

daylight or dark, subjects were exposed to 40 lx of red or blue light from goggles for 64-

minutes every 4-hours while performing a computer task.  These four experimental 

conditions were: daylight/blue goggles, dark/blue goggles, daylight/red goggles, and 

dark/red goggles.  Dependent measures were a multi-attribute task (MAT) battery for 

performance and the Karolinska Sleepiness Scale (KSS) for subjective sleepiness to 

determine changes in performance and feelings of sleepiness every 4-hours. The MAT 

battery consisted of three tasks similar to those that aircrew members might perform and 

the KSS ratings indicated how alert or sleepy subjects felt.   

As expected, performance and feelings of sleepiness are worse when people are kept 

awake overnight compared to daytime. For the overnight test periods on tracking task, 

periodic blue light exposure showed better performance than periodic red light exposure 

and daylight/blue goggles showed better performance compared to dark/red goggles. 

One resource management measure in the MAT battery showed better overnight 

performance with daylight/blue goggles compared to daylight/red goggles. The 

variations in performance levels for some components of the MAT battery and KSS 

ratings suggest that lighting conditions in this study are equivalent to the alerting effects 
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of caffeine during overnight work.  This is apparent in a comparison to the study by 

Turner (2008) on overnight performance on the MAT battery with caffeine as a 

stimulant.  Here, daylight/blue goggles and daylight/red goggles contributed to lower 

values on tracking and resource management.    This comparison further indicates that 

blue light has an alerting effect, but also provides evidence, to a limited extent, that red 

light can positively impact alertness through a different mechanism than acute melatonin 

suppression that is also influenced by daytime light exposure.  Understanding how light 

exposure during the day and night affect performance can be applied toward vocations 

that require people to stay awake overnight such as nurses, emergency room doctors, 

airline and space crew, travelers with jet lag, and other forms of nightshift work. 

 


