How much light do we need at
night?

Can we have our cake and eat it too?




Human Health and Artificial Light at Night

* Sleep Disturbance universal but variabie
* Obesity f20% vialeptin

e Diabetes T 20-300% (elderly)

e Cardiovascular disease T20%

e Macular degeneration{ sox

* Mental Disorders
* Bipolar{ o
* Depression -
e Cancer - Breast, Ta7%* (30 yr follow up 5%- 7.5%)
* Prostate T 100% bedroom ight
* Colo-rectal fsox




Choroid

Ciliary body

Anatomy of the eye and retina
(Sarno, 2018)
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Figure 1
Relative Spectral Sensitivity of photoreceptors in the human eye
(Hall, 2011b)
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Good Spectrum trumps
brightness or blueness.

Optimal Stimulus Theory
Robert Dick 2016

Night light spectrum should
optimally trigger all rods and cones.
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LED streetlight studies

European and Chinese studies

2700K - 3000K better (and driver preferred) than 4000K

The Impact of LED Colour Rendering on Reaction Time of Human

Eyes in Tunnel Interior Zone

Li-Li Dong , Qi Lou , Peng Liu , and Wen-Hai Xu

School of Information Science and Technology, Dalian Maritime University, Dalian 116026,
China

Drivers' Preference for the Color of

LED Street Lighting

MARKO DAVIDOVIC1, LIDIJA DJOKIC2, ALEKSANDRA CABARKAPA2, ANDREJ
DJURETICS,

VLADAN SKEROVIC4, AND MIOMIR KOSTIC 1



LED streetlight studies
US studies

LED lighting superior to old technology
No significant difference between 3000K, 4000K and 5000K
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Figure 27. Detection distance of Landolt-C targets by color across all light types. The error bars represent a
95% confidence interval of the true mean detection distance.







osAngeles - Los Angele% is swiféhing to LED street lights, reducing light polution in the same time. Soon you will b




The effect of reduced street lighting on road
casualties and crime in England and Wales:
controlled interrupted time series analysis

Rebecca Steinbach,' Chloe Perkins,® Lisa Tompson,® Shane Johnson,’
Ben Armstrong,' Judith Green,* Chris Grundy,' Paul Wilkinson," Phil Edwards?




The effect of reduced street lighting on road
casualties and crime in England and Wales:
controlled interrupted time series analysis

Rebecca Steinbach,' Chloe Perkins,® Lisa Tompson,® Shane Johnson,’
Ben Armstrong,' Judith Green,* Chris Grundy,' Paul Wilkinson," Phil Edwards?

Conclusions This study found little evidence of
harmful effects of switch off, part-night lighting,
dimming, or changes to white light/LEDs on road
collisions or crime in England and Wales.







AVERAGE HEADLIGHT BRIGHTNESS

21,000
19,000
17,000
15,000
13,000
11,000

9000

7000

5000
2013 2015 2017 2019 2021 2023 2025

YEAR

—_
]
O
S
0
0
L
z
=
I
O
o
m

I
T
TITHIT
T
T

Insurance Institute for Highway Safety, USA




FATAL CRASHES IN DARK CONDITIONS

B oanx: nOT LiGHTED [ OARK: LIGHTED

National Highway Traffic Administration USA




How many scientific studies
does it take

To change a light bulb?
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