
1 U.S. DEPARTMENT OF ENERGY       OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY 

Building the evidence on light and human health 
Bob Davis, Ph.D.        Pacific Northwest National Laboratory 
Ron Gibbons, Ph.D.  Virginia Tech Transportation Institute 
Gena Glickman, Ph.D. UC San Diego Center for Circadian Biology 



United Nations. World Population Prospects, the 2015 Revision. https://esa.un.org/unpd/wpp/DataQuery/ 

US in 2014: 46 million people age 65 or older 
US in 2060: 98 million people age 65 or older 
 - 24% of the US population 
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Physiological effects of light 
Visual Pathway 
Retinal Ganglion Cells 
(RGCs) carry signals 
from the rods and 
cones to the visual 
cortex, which controls 
vision 

Non-Visual Pathway 
ipRGCs are photo-
receptors connected to 
the hypothalamus, which 
controls many biological 
effects 

• Suppressing 
melatonin 

• Enhancing 
alertness 

• Affecting cognition 

• Writing 
• Reading 

• Watching 
• Communicating 

• Learning 
• Focusing 

• Appreciating 
• Enjoying 

• Photic 
• Non-photic 
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Tunable LED Systems 
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ACC Care Center – Senior Care 
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Corridor tunable lighting system 
• Automatic time-based script w/ override 
 7 AM – 2 PM: 6500 K at 66% output 
 2 PM – 6 PM: 4000 K at 66% output 
 6 PM – 7 AM: 2700 K at 20% output 

• Goal: min melatonin suppression in PM 
(warm, dim) 

• Goal: max melatonin suppression in AM (cool, 
bright) 

• Amber night light systems 
 

ACC Care Center 
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Dining room / lounge tunable lighting system 
• Automatic time-based script w/ dimming override 
• Goal of supporting biophilic design and healthy circadian functioning 
• Tunable downlights and coves 

 

Swedish Medical Behavioral Health Unit 
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Swedish Medical Behavioral Health Unit 
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Carrollton-Farmers Branch Schools 

4200K 

3000K 

3500K 

5000K 

1: FULL – All 100% 

2: AV – Front Off, 
Room 40% 

3: PRESENT – Front 
100%, Room 60% 

4: ALL Dim 10% 

UP / DOWN – 
Change all by 5% 

each click 



Photo Credit: Acuity Brands®  Photos: Acuity Brands Lighting 
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Energy implications? 

• ACC Care Center 
– Corridors versus existing: 68% savings 
– Savings could be more if designer knew how much light for how long in AM 

 
• Swedish Medical BHU 

– Versus high light level (“circadian”) non-tunable base case: 41% savings 
– Versus recommended light level non-tunable base case: 18% increase 
– 6 hours of circadian stimulating light accounted for 74% of lighting energy 

• Does it need to be THAT much light for THAT long? 
• Does it need to all be provided by the electric lighting system? 
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Human response measures? 

• ACC Care Center 
– Facility staff tracked behaviors (agitation, falls, etc.) and medications; showed 

before and after differences 
– No documentation of physiological responses 
– Limited trial: three individuals, one corridor 

 
• Swedish Medical BHU 

– No human response measures; no data on “before” system 
 

• CFB Schools 
– Interviews with teachers 
– No student outcome measures 
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