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Evidence demonstrating the impact of light on human

biological and behavioral health has been so well-documented

in the fields of science and medicine, the American Medical

Association has made multiple position statements on

the topic. However, much of this has been overlooked in

designing lighting in the built environment. How have we been
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Physiological or psychological?

Physiological cues create strong circadian entrainment via

neurological pathways.

Psychological cues signal

changing of time.

The retinais composed
of layers:

« Ganglion cell layer

* Major discovery a decade
ago: small fraction of RGCs
(0.2— 3 %) are intrinsically
photosensitive (ipRGCs)
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- “ipRGC project directly to the circadian pacemaker, which
triggers a cascade of hormones and neurotransmitters that
affect and entrain multiple systems in the brain and body."

—~White, Ancoli-Israel, Wilson 2013
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Biological darkness at night is as important
as circadian stimulus during the day.
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8:00am noon 6:00pm
m= Cortisol Melatonin
Morning Light: Mid-day Sunset:
Melatonin suppression, Overhead Light: Cortisol reduction,
clock reset Cortisol melatonin production

Methods

Reduce light
above the
horizon at night.

Spectrum is crucial.
0.018000 — A

0.016 000 —
0.014000 — \
0.012000 —

0.010000 —

0.008000 —

% |

0.004000 —

0.002000

0.000000
380 430 480 530 580

Controls are
essential.

Circadian lighting
varies through the
day and night.
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Method A: Melanopic Lux Method B: Spectral Optimization
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Instructions

1. Select built-in sample source, or user-entered source (above). 016000 —

2_For user data, paste lamp spectral power distribution (5 nm increments) into Data sheet.

3. To add more user sources. insert columns to the left of User 2 on the Data sheet. ‘
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R es o u rc es - American Medical Association(2012). Report of the Council on Science and Public
Health. CASPH Report 2-A-16.

- Blue light has a dark side (2012 May). Harvard Health Letter 37(7):4.

- Brainard, George C., et al. (2001). Action spectrum for melatonin regulation in humans:
evidence for a novel circadian photoreceptor. The Journal of Neuroscience 21.16:
6405-6412

Daylight is our
best ally.

Positively Affects:
Cardiovascular
Digestive
Endocrine
Immune

Muscular

Nervous
Reproductive
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Manage glare.
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Method C: Circadian Stimulus Calculator
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- DodsonE., & Zee, P. (2010, Dec). Therapeutics for circadian rhythm sleep disorders. -

Sleep Med Clin 5(4): 701-15. doi:10.1016/j.jsmc.2010.08.001

- f.lux Software LLC. f.luxometer [fluxometer.com]

- Holzman, D.C. (2010). What's in a color? The unique human health effects of blue light.
Environ Health Perspect 118:A22-A27. doi:10.1289/ehp.118-a22

Step 1: Select Sources Step 2: Edit Variables Step 3: View Results

Select Available Sources Additional Variables Output Plots

Spectral Power Distribution

Wavelength {nm

Cree XPG coolwhite LED 6500K

CIE F5: Daylight Fluorescent
Combined Source Value Metrics

Credit: Lighting Research Center

[Lluminating Engineering Society of North America (2008). Light and human - Kakizaki M et al (2008). Sleep duration and the risk of breast cancer: the Ohsaki Cohort
health: an overview of the impact of light on visual, circadian, neuroendocrine and Study. British Journal of Cancer 99(9): 1502-5. d0i:10.1038/sj.bjc.6604684

neurobehavioral responses. New York, NY: Illuminating Engineering Society of
North America

International WELL Building Institute pbc and Delos Living LLC (2018). The WELL
Building Standard vl with Q1 2018 addenda.

Stimulus Calculator.

- Lucas, Robert J., et al.(2014). Irradiance Toolbox

Pitfalls

- Lighting Research Center at Rensselaer Polytechnic Institute (2016). Circadian

- Presented by Lisa Bartlett, ra, Nciog, Leeo

“Bluewash”

All blue light sources
are not created equal.

We used to believe that color
temperature was aligned with
circadian response. Now we
know that we need to look
closely at spectrum. Sources
with the same CCT typically
have drastically different
spectral composition.

“Fake-a-white”

Tunable white does
not equal circadian
lighting.

Our bodies are adapted to
respond to changes in
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spectrum, which in nature is represented with changes in color of light. Warmer color

temperatures and lower intensity, which mimic sunset, are strong psychological cues for

relaxation, while cool, bright white light is a strong cue for alertness. Even if the spectra do not

align with those found in nature, psychological benefits are still important to consider.

Believing that Forgetting T - -
horizontal about

iLluminance controls.

Is all that

counts.
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‘It light were a drug, I'm not sure
the FDA would approve it.

—Charles Czeisler, PhD, MD, FRCP
Director, Division of Sleep Medicine,
Harvard Medical School and Brigham and Women's Hospital

- NIH/National Institute of General Medical Sciences (2008, Feb 11). Changing our clocks: - Stevens et al. (2007 Sept). Meeting report: the role of environmental lighting and

new research explores how our bodies keep time. ScienceDaily. circadian disruption in cancer and other diseases. Environ Health Perspect 115(2):1357-

- Roberts, J.E. (2007). The effects of visible and near infrared light in humans. In P.
Giacomoni (Ed.), Biophysical and Physiological Effects of Solar Radiation on Human
Skin, Ch.8: 209-23. Cambridge, UK: Royal Society of Chemistry Publishing

- Rea, Mark S., et al (2010). Circadian light. Journal of circadian rhythms 8.1

62. doi: 0.1289/ehp.10200

- Wood B., Rea M.S,, Plitnick B., & Figueiro M.G (2013). Light level and duration of
exposure determine the impact of self-luminous tablets on melatonin suppression.
Appl. Ergon, 44(2):237-40. doi: 10.1016/j.apergo.2012.07.008
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