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4 Figure adapted from NY Times, 1980 
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Exposures in Healthy Subjects (N=72)  

Fitted to Univariant Curves 

Brainard et al., J. Neuroscience 2001; J. Biol. Rhythms 2008 6 



SHORT WAVELENGTH ACTION SPECTRA 
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For reviews see Brainard GC and Hanifin JP (2005) Photons, clocks and consciousness. J Biol Rhythms 20:314-325 and Lucas RJ, 
Peirson SN, Berson DM, Brown TM, Cooper HM, Czeisler CA, Figueiro MG, Gamlin PD, Lockley SW, O'Hagan JB, Price LLA, Provencio I, 
Skene DJ and Brainard GC (2014) Measuring and using light in the melanopsin age. Trends Neurosci 37:1-9. 



• The scotopic visual system is very sensitive to low light intensities and 
has a peak sensitivity to 509 nm light. 
 

• Compared to the scotopic visual system, the photopic visual system 
requires higher light intensities and has a peak sensitivity to 555 nm 
light. 
 

• Compared to the photopic visual system, the circadian, 
neuroendocrine, and neurobehavioral systems require even higher 
light intensities and have a peak sensitivity to 480 nm light. 



Gooley et al. Nature Neurosci. 2001 

Berson et al. Science 2002 

Hattar et al. Science 2002 

Provencio et al. Nature 2002 

Hattar et al. Science 2003 

Qiu et al.  Nature 2005 

Altimus et al. Nature  Neurosci. 2010 

Lall et al. Neuron 2010 

 

  

 

Adapted from Foster Nature 2005 

Human Melanopsin 

Provencio et al. J. Neurosci. 2000 
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4,000 K ED50    =  95.81 

 

17,000 K ED50  =  16.40 

 

SEB ED50         =  21.00 

 

 

Polychromatic Fluence Response Curves (N=24) 
 

CONCLUSION I: Short wavelength 

enrichment increase potency 5-6 X 

 

CONCLUSION II: The results  

show that monochromatic data  

do not completely predict the  

performance of polychromatic light 

Brainard et al., J. Pineal Res. 2015 
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Blue LED Exposure System 

12 



Blue LED Fluence Response Curve 

A1          3.8 ± 4.67 

A2          71.3 

ED
50

      10.32 ± 3.26 

p             0.78 ± 0.15 

R2           0.974 

 

Adapted from: J. Applied Physiology: West et al. 2011 

13 



BIOLOGICAL/BEHAVIORAL 

Acute Effects 

    Melatonin Secretion 

    Body Temperature 

    Cortisol Secretion 

    Heartrate 

    Alertness 

    Brain Bloodflow 

    EEG Responses 

    Clock Gene Expression 

    Cognitive Performance 

    Psychomotor Performance 
 

Longer Term Effects 

   Circadian Phase-Shift 

   Circadian Entrainment 

   Sleep Physiology 

   Light Therapy (eg SAD) 

      

VISUAL EFFECTS 

VISUAL REFLEXES 
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December 5, 2007 

Shift Work: Class 2A Carcinogen 

“Shiftwork that involves circadian disruption is probably carcinogenic to humans” 

The majority of night shiftwork involves light exposure during the nighttime 

AMA Adopts New Policies, June 19, 2012 
The American Medical Association (AMA), the nation's largest physician organization, voted today during its 
annual policy-making meeting to adopt the following new policy: 
 
Adverse Health Effects of Nighttime Lighting 
The AMA adopted the policy recognizing that exposure to excessive light at night can disrupt sleep, 
exacerbate sleep disorders and cause unsafe driving conditions. The policy also supports the need for 
developing lighting technologies that minimize circadian disruption and encourages further research on the 
risks and benefits of occupational and environmental exposure to light at night. 



Evidence Based Lighting 
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