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Excutive Summary

1. Excutive Summary
The switch to Light Emitting Diode (LED) technology has created a new set of risks to
public health, safety, and civil rights and to the environment. As a result, local governments
must update their policies, practices, and procedures to ensure the protection of public and the
environment in which we live.

LEDs emit a directional beam of light which can be excessively intense, the spectral
properties may contain excessive hazardous blue wavelength which is a known environmental
carcinogen, and the light may contain digital flicker which is is a neurological hazard. One
mechanism available to local governments to protect public welfare is to publish and enforce a
strong lighting ordinance. This document provides background information and a proposal for
the city of Anytown, USA for a lighting ordinance.
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Background

2. Background

Figure 1 and Figure 2 show the difference between the nuisance glare of a blue-rich floodlight,
and the soft glow of a low intensity, low color temperature porch light. A city lighting ordinance
will prevent the sitution in Figure 1 and permit the situation in Figure 2.

Figure 1 - Blue-rich Floodlight

Figure 2 - Soft Porch Light
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Public Safety

3. Public Safety

The idea that artificial light provides universal safety and security is a deeply-entrenched

myth, often leading to the excessive use of bright, blue-rich lighting that creates new hazards

without deterring crime. In fact, numerous research studies have demonstrated repeatedly that

artificial light providers neither safety nor security; therefore, any city lighting ordinance should

not include a broad exception for "safety." (Appendix A).

A. Lack of Crime Deterrence

Contrary to common belief, studies frequently show that simply increasing illumination does

not reduce crime and may even be associated with higher crime rates.

Vehicle Crime: Research has found that streetlights may increase theft and that the
absence of street lighting may prevent vehicle crime (March 30, 2022).

Chicago Analysis: A study on streetlight outages in Chicago concluded that streetlights
do not deter crime, finding that crime is more closely related to population and social
factors. (2019).

UK Studies: Major studies, including the Essex Police Crime and Lights Study and a 2015
UK study on reduced street lighting, concluded that streetlights reduce neither crime nor
traffic accidents, and the Essex study found no decrease in crime from using lights. (2015
& 2017).

Vienna Analysis: Research confirms that brighter lights increase crime rates. (2024).

World War Il Blackouts: Historical data from England showed that blackouts led to
reduced crime during World War Il (November 30, 2022).

B. Road Safety and Accidents

The switch to white-light LED street lamps has shown negligible impact on road safety and

may introduce new visual hazards:

Leeds UK Relighting: After changing nearly 80,000 lamps to white light, research found
no evidence of any improvement in road safety or reduction in vehicle crashes. (2025 &
2023).

Visual Hazards: Excessive brightness, especially from blue-rich LEDs, creates glare and
compromises the vision of drivers and pedestrians, creating a potential wayfinding
hazard rather than preventing one.

C. Focusing on Wayfinding and Comfort
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Public Safety

Instead of relying on lighting for crime prevention, a lighting ordinance must focus on
permitting a very limited level of lighting for wayfinding and discouraging glare.

e For pedestrians, a study found that there are diminishing returns in the "Feeling of
Safety" as illumination increases, indicating that increasing illumination to high levels
leads to smaller and smaller improvements in perceived safety (March 17, 2020).

e Soft, warm-colored lighting can contribute to perceived safety and comfort without the
negative health and glare impacts of harsh white light, as studies confirm that women
feel safer under soft lighting rather than harsh lighting (May 28, 2019).

By minimizing light levels, restricting harsh blue wavelengths, and focusing on careful
wayfinding illumination only, the City can achieve legitimate public safety goals without
creating a public health or civil rights hazard.
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Public Health

4. Public Health
The most serious concern regarding modern artificial lighting, particularly blue-rich LED

technology, is its profound and multi-faceted impact on public health. Unlike traditional

lighting, high-intensity, short-wavelength (blue) light disrupts fundamental biological

processes, rendering Artificial Light at Night (ALAN) a form of environmental pollution that

must be minimized to the lowest possible levels. (Appendix B).

A. Circadian Disruption and Disease Risk

The human body's circadian rhythm—the natural 24-hour cycle—is primarily regulated by

the protein melanopsin, which is highly sensitive to blue-wavelength light. Exposure to this light

at night suppresses the production of the hormone melatonin.

Melatonin Suppression: Blue-rich light is a potent melatonin suppressant, and this
suppression is a critical link to disease. The American Medical Association recognizes
that ALAN, by suppressing melatonin, is linked to a variety of adverse health outcomes
(AMA Journal of Ethics, 2024).

Known Environmental Carcinogen: The World Health Organization (WHO) and
numerous studies identify blue-rich ALAN as a known environmental carcinogen (e.qg.,
October 25, 2025; October 20, 2024; October 2, 2018). Increased ALAN exposure is
specifically associated with higher risks of:

o Breast and Prostate Cancer (October 25, 2025; October 2, 2018; December,
2010).

o Thyroid Cancer (February 8, 2021; April 10, 2025).

Metabolic and Cardiovascular Harm: Light exposure at night has been linked to severe
cardiometabolic dysfunction. Studies show ALAN is a significant risk factor for
developing:

o Cardiovascular Diseases (October 23, 2025; June 20, 2025; February 21, 2021).

o Obesity and Diabetes (June 22, 2022; July 15, 2022; December, 2022). Light
exposure during sleep, even in tiny amounts, impairs cardiometabolic function
(March 14, 2022).

B. Neurological and Psychological Effects

Beyond physical disease, ALAN directly affects neurological health and function.

Mental Health: Increased exposure to light at night significantly increases a person's risk
for psychiatric disorders such as anxiety, bipolar disorder, and PTSD (October 9, 2023;
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Public Health

August 10, 2022). Acute exposure to low-level light at night is sufficient to induce
neurological changes and depressive-like behavior (November 29, 2019).

Cognitive Decline: Outdoor light pollution has been linked with cognitive decline,
Alzheimer’s disease, and early-onset dementia (October 24, 2022; September 5, 2024;
June 23, 2023).

Infant and Fetal Health: Light pollution is an environmental stressor that has been
linked to adverse infant health outcomes, including reduced birth weight and pre-term
births (January 7, 2021; July 2018).

C. Mitigation via Low Color Temperature (CCT)

To protect public health, the ordinance must prioritize the immediate reduction of blue-

wavelength exposure by restricting Correlated Color Temperature (CCT).

High-CCT (white/blue-rich) lights are the most harmful. The proposed ordinance limits
CCT to 2850K or less for all outdoor lighting, favoring warmer amber lighting.

This approach is consistent with scientific consensus and acts as a necessary protective
measure against the documented photobiological hazards of modern LED technology.
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Ecology

5. Ecology
Artificial Light at Night (ALAN) represents a form of widespread environmental pollution

that is rapidly increasing across the globe, adversely impacting entire ecosystems. ALAN

disrupts fundamental biological processes, including navigation, foraging, reproduction, and
predator-prey dynamics, leading to significant declines in biodiversity. (Appendix C).

A. Disrupting Insect and Bird Behavior

Insects and birds, which provide crucial ecological services (pollination, pest control, food

sources), are particularly vulnerable to light pollution.

Insects: Many nocturnal insects are drawn to artificial light, a phenomenon that has
devastating consequences. Artificial light causes insects to disorient and steer in circles
until death (January 4, 2024), effectively creating "ecological traps." Studies on moths
show that ALAN alters their flight behavior (November 13, 2024; October 8, 2024). Even
red light, while less harmful than blue, can still have adverse ecological impacts (January
20, 2024).

Birds: Blue-rich light is disastrous for many bird species (October 10, 2024). Light
pollution interferes with the orientation and migration of birds, often causing them to
become disoriented, collide with structures, or exhaust themselves.

Other Fauna: The impact extends to other vital species. ALAN disrupts honey bee sleep
rhythms (November 12, 2024) and has been shown to reduce earthworm surface activity
by 76%, which is critical for soil health (January 19, 2024).

B. Impact on Ecosystem Dynamics

ALAN affects entire ecological systems by altering basic interactions between species and

influencing plant life.

Predator Advantage: Broad spectrum artificial light at night increases the
conspicuousness of camouflaged prey (March 29, 2022), providing an unfair advantage
to predators and shifting the balance of the ecosystem.

Marine Life: ALAN severely impacts marine ecosystems, with studies showing it could
cause a collapse in species or functional diversity by imposing selective pressures on
reproductive and survival traits (October 30, 2023). Predatory marine species may
strategically exploit high-light conditions (August 10, 2024).
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Ecology

e Vegetation: ALAN is a critical driver of vegetation dynamics, with findings
demonstrating that it can outweigh temperature in lengthening urban growing seasons
(June 16, 2025), disrupting natural cycles.

C. Mitigation Measures in the Ordinance

To protect the local ecology, the proposed ordinance enforces critical measures to minimize
spectral emissions and light trespass:

1. Color Temperature Restriction: The strict limit on Correlated Color Temperature (CCT),
favoring amber light (800K — 2200K CCT), is crucial, as studies confirm that blue and
white light pollution is particularly disastrous for species like birds.

2. Light Containment: Prohibiting light nuisance trespass and requiring that outside
lighting be contained within the yard boundary directly reduces the exposure of
surrounding natural areas and public spaces to harmful ALAN.

3. Mandatory Curfew: The requirement that commercial, governmental, and non-
essential residential lighting be turned off when not in use or by a specific hour (e.g.,
street lighting by 10:00 PM) immediately reduces light pollution during the most critical
nocturnal periods for wildlife.
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Civil Rights

6. Civil Rights
The municipal commitment to lighting standards is not merely a matter of preference or
nuisance control; it is a matter of civil rights compliance under federal law. (Appendix E).

Many individuals are light-sensitive and may qualify for protections under the Americans
with Disabilities Act (ADA). A municipality is legally required to ensure that individuals with
disabilities have full and equal access to all government services and must provide them with the
most integrated setting possible.

A. Light-Sensitive Conditions as Disabilities

A wide range of neurological and medical conditions render individuals exceptionally
sensitive to common forms of outdoor lighting, and these conditions often qualify as disabilities
under the ADA. These conditions include, but are not limited to:

e Epilepsy

e Autism Spectrum Disorder (ASD)

e Post-Traumatic Stress Disorder (PTSD)

e Migraines and Photophobia

e Electro-Magnetic Radiation (EMR) Syndrome
e TBI(Traumatic Brain Injury)

For these individuals, exposure to excessive light, high-luminance sources, or digital flicker
can trigger seizures, debilitating migraines, panic attacks, nausea, or severe eye pain. These
triggered responses effectively exclude the individual from utilizing or accessing public services,
parks, streets, and sidewalks, constituting a direct violation of their civil rights.

B. The Requirement for Policy Modification

The ADA mandates that the City must modify its policies, practices, and procedures to
prevent discrimination. The lighting ordinance serves as this necessary modification:

1. Elimination of Triggers in Public Spaces: Lights which trigger adverse reactions must
be eliminated or strictly controlled in public spaces and on properties that directly impact
public spaces.

2. Addressing Light Trespass: Because light travels long distances through both private
and public property, the City must implement lighting ordinances that restrict light
nuisance trespass beyond property lines. This protects the "most integrated setting" of
an individual's private residence and the public areas surrounding it.
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Civil Rights

3. Controlling Hazardous Light: The standards in the ordinance (e.g., maximum CCT of
2850K, fully shielded fixtures, and the prohibition of flashing lights) are essential
modifications necessary to protect the photobiological and neurological safety of
disabled residents.

By establishing strict lighting controls, the City is fulfilling its legal obligation to ensure that
its streets and public spaces are safe and accessible to all citizens, including those with light-
sensitive disabilities.
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Commercial Lighting

7. Commercial Lighting

The fuel stations shown in Figure 3 and Figure 4 illustrate the differences between
comfortable, safe, and functional lighting, and lighting that is excessively bright with hazardous
glare from blue-rich light.

Figure 3 - Fuel Station

Figure 4 - Fuel Station with Glare
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Flashing Lights

8. Flashing Lights

The primary purpose of a flashing light is communication. However, the current
implementation of flashing lights, particularly high-intensity, digitally pulsed LEDs, poses
significant neurological processing challenges and severe health and safety risks. The use of
flashing lights must therefore be strictly controlled. (Appendix D).

A. Overview

The shift to Light Emitting Diode (LED) technology for auxiliary and emergency
warning lamps has critically exacerbated the hazards compared to traditional, less-intense
light sources.

o Excessive Intensity (Luminance): LEDs emit an excessively intense, concentrated
light. The metric for the intensity of light that shines directly into a person's eye is
luminance, measured in candela per square meter (cd/m?) or nit. Auxiliary LED vehicle
flashing lights and Rectangular Rapid Flashing Beacons (RRFBs) can output between
1,500 and 100,000 cd/m?2.

« Digital Pulsing: The digital nature of the flashing makes LED units more neurologically
hazardous than analog light sources.

Government agencies have failed to establish appropriate safety limits on this intensity.
The federal National Highway Traffic Safety Administration (NHTSA) has acknowledged this
danger, interpreting the impairment provision to prohibit auxiliary lamps that are so bright as
to obscure or distract from a vehicle’s required lamps.

Figure 5 - Police Vehicle Flashing Lights
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Flashing Lights

TS60 LED Rectangulqr Rapld
Flashing Beacon (RRFB)

Figure 7 - Rectangular Rapid Flashing Beacon

B. Safety Research

High-intensity flashing lights create a direct safety hazard by impairing driver vision and
cognitive function:

e Glaring and Obscuring: Research shows that high-intensity lights are consistently
judged as more glaring and impair vision. NHTSA has stated that flashing amber lighting

can "unduly divert driver attention and cause confusion". This impairs the effectiveness
of federally required vehicle lighting equipment.
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Flashing Lights

Counter-Intuitive Reaction Times: Flashing lights, intended as an alert signal, can
paradoxically increase reaction times. High visual salience (brightness/intensity) is shown
to interfere with the task the driver needs to execute (e.g., steering or braking) after
fixating on the alert.

Summary: Exactly when a driver needs to be most alert and avoid the vehicle with
flashing lights, the use of high-intensity flashing lights interferes with vision and
cognitive functioning, leading to an increased risk of a crash.

C. Health Impacts

Uncontrolled flashing lights pose a significant health hazard, triggering neurological

events that directly violate the civil rights of light-sensitive residents:

1.

Seizure Risk Threshold: Flashing lights can trigger seizures for individuals with
photosensitive epilepsy, migraines, photophobia, and autism. The established seizure
risk threshold for a change in luminance is extremely low: 20 cd/m2. Since auxiliary LED
vehicle flashing lights can potentially reach 100,000 cd/m?, which would be thousands of
times more intense than the threshold known to induce seizures.

Reported Trauma: As documented in numerous reports submitted to the FDA
(Appendix F), exposure to LED flashing lights has been linked to:

Epileptic and Non-Epileptic Seizures

Debilitating Migraines

Panic Attacks and Extreme Emotional Trauma

Hypovolemic Shock

@)

O O O

Physical Harm: Exposure to a short-term, high-intensity LED light has been documented
to cause macular injury.

Civil Rights Violation: The use of high-luminance flashing lights constitutes a civil rights
violation by creating an environment where individuals with light-sensitive disabilities
are effectively excluded from safe use of the public roadways and adjacent private
property. This parallels the warnings posted by the entertainment industry for flashing
light sequences in movies.

Comfort level: 1-100 cd/m?

Epilepsy seizure risk threshold for flashing lights: 20 cd/m?
Typical discomfort level: 1,500-2,400 cd/m?

Photophobia discomfort level: 100-1,000 cd/m?

Maximum tolerance level: 10,000-50,000 cd/m?

LED flashing lights: 1,500-100,000 cd/m?
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Lighting Ordinance

9. Lighting Ordinance

The proposed lighting oridnance prohibits light nuisance trespass beyond property lines,
provides for photobiological and neurological safety from exposure to directly-viewed light,
limits the use of blue wavelength light, and establishes a low-burden mechanism for
enforcement.

The lighting ordinance shall be established as Part 5, Chapter 559 — Light, in the Codified
Ordinances of Anytown, USA.

§ 559.1 Lighting Nuisance.

Artificial light that that is injurious to health, offensive to the senses, or an obstruction to
the free use of property is deemed a nuisance.

§ 559.2 Residential Lighting.
A. Standards.
(1) The light source shall not be directly-viewable from beyond the property line.

(2) Outside lighting shall be contained within the yard boundary. No light spillover shall
occur outside the yard area.

(3) The Correlated Color Temperature (CCT) of the light shall not exceed 2850K.
(4) Outdoor lighting shall be turned off when not in direct use.

B. Guidelines.
(1) Amber lighting is preffered (1800K — 2200K CCT).

§ 559.3 Commerical Lighting.
(2) The light source shall not be directly-viewable from beyond the property line.
(2) The Correlated Color Temperature (CCT) of the light shall not exceed 2850K.

(3) Outside lighting shall be contained within the property boundary. No light spillover
shall occur outside the property area.

(4) Decorative uplighting is prohibited.

(5) Lighting shall not produce glare that interferes with the safe and equal access to, or use
of, public spaces or pathways, including those individuals with neurological sensitivities.

(6) Outdoor lighting and illuminated signs shall be extinguished no later than the close
of business or 10:00 PM, whichever is earlier.
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Lighting Ordinance

Exception: Establishments operating between 10:00 PM and sunrise may keep on the
minimum lighting necessary for customer transaction areas (e.g., fuel pump islands,
automated teller machines, entrance/exit signs). All non-essential illuminated
advertising signs and decorative lighting shall comply with the 10:00 PM cutoff.

(7) Indoor lighting shall be extinguished no later than the close of business, or windows
must be fully covered to prevent light spill.

(8) Parking lot lighting shall be fully shielded, amber, and extinguished no later than the
close of business or 10:00 PM, whichever is earlier.

B. Guidelines.

(1) Diffusion coverings or reflected light are preferred over directly-viewable lighting.
§ 559.4 Government Lighting.
A. General.

(1) Outdoor lighting and Illuminated signs shall be extinguished no later than the close
of business or 10:00 PM, whichever is earlier.

(2) Indoor lighting shall be extinguished no later than the close of business or windows
must be fully covered to prevent light spill

(3) Parking lot lighting shall be fully shielded, amber, and extinguished no later than the
close of business or 10:00 PM, whichever is earlier.

(4) Street lighting shall be fully shielded, amber, and extinguished by 10:00pm.

(5) Sports field lighting shall be fully shielded and and turned off by 10:00pm.
B. Traffic Control Flashing Lights.

(1) Flashing lights that turn on and off digitally or instantly are prohibited.

(2) The luminance of a flashing light may not exceed 100 candela per square meter.
C. Vehicle Flashing Lights.

(1) Flashing lights that turn on and off digitally or instantly are prohibited.

(2) The luminance of a flashing light may not exceed 100 candela per square meter.
§ 559.5 Holiday Lighting.

(1) Outdoor holiday lighting is permitted from December 1 through January 7.
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Lighting Ordinance

(2) Outdoor holiday lighting shall not produce glare that interferes with the safe and equal
access to, or use of, public spaces or pathways, including those individuals with
neurological sensitivities.

(3) Outdoor flashing lights are prohibited.
(4) Outdoor holiday lighitng must be extinguished by 10:00pm.
§ 559.6 Vehicle Lighting.

(2) Prohibited Use. The use of vehicle headlamps is not permitted when the vehicle is
unattended and parked or when the vehicle is parked for an extended period in a manner
that creates a nuisance.

(2) Exception. This section shall not apply to headlamps used solely for the purpose of
emergency, maintenance, or repair of the vehicle, provided the vehicle is attended and
the lighting is directed so as to minimize the creation of a nuisance.

§ 559.7 Mobility Lighting.

(1) Mobility vehicles include bicycles, tricycles, wheelchairs, eBikes, scooters, golf carts,
and similar transportation devices.

(2) The use of flashing lights on mobility devices is prohibited.
(3) The CCT for a light used on a mobibily vehicle shall not exceed 2850K.
§ 559.8 Enforcement.

(1) The City shall maintain a web page with photograph examples of permitted and non-
permitted lighting.

(2) Any individual may submit a photograph and address to Code Enforcement
requesting enforcement and Code enforcement shall issue an administrave letter to the
property owner.

(3) A property owner that has received an administrative notice may submit photographs
to the City demonstrating that the lighting ordinance violation has been abated or does
not exist.

(4) Should a dispute arise, Code Enforcement shall perform a site visit at night.
§ 559.9 Severability

If a court determines that any clause, sentence, paragraph, subdivision, or part of this
chapter or the application thereof to any person, firm or corporation, or circumstance is invalid
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Lighting Ordinance

or unconstitutional, the court's order or judgment shall not affect, impair, or invalidate the
remainder of this chapter but shall be confined in its operation to the clause, sentence,
paragraph, subdivision, or part of this chapter or in its application to the person, individual, firm
or corporation or circumstance directly involved in the controversy in which such judgment or
order shall be rendered.

§ 559.120 When effective.

This chapter shall take effect immediately upon filing with the Secretary of State.
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APPENDIX A — CRIME AND SAFETY

APPENDIX A - CRIME AND SAFETY

June 20, 2025-To Determine if Changing to White Light Street Lamps Reduces Crime: A Multilevel
Longitudinal Analysis of Crime Occurrence during the Relighting of Leeds, a UK City — Switching to white
light streets does not reduce vehicle crashes and has negligible impact on crime.

July 1, 2024 — Spatiotemporal Analysis of Nighttime Crimes in Vienna, Austria — This research confirms
the results of other studies that brighter lights increase crime rates

March 1, 2024 — The Thorny Problem of Lighting and Crime — Fear of crime is real, but studies do not
show that artificial outdoor lighting reduces crime or increases public safety.

June 5, 2023 -In the best light? Road safety and public spending — No evidence that there was any
improvement in road safety in Leeds after nearly 80,000 lamps were changed to white light.

November 30, 2022 —Investigating Blackout Crime In The Second World War— Blackouts lead to
reduced crime in England during World War Il.

July 5, 2022 -To Determine if Changing to White Light Street Lamps Improves Road Safety — The
conclusion is that white light does not improve road safety.

May 5, 2022 — Thief Cut Victim’s Grass — The artificial light allowed a person to steal the homeowner’s
lawn mower and mow their lawn.

March 30, 2022 — Absence of Street Lighting May Prevent Vehicle Crime — Streetlights increase theft.

December 23, 2021— NYPD Police Cars Attacked — Proof that LED radiation devices likely increase
agitation in people and do not reduce crime. If bright white LED lights shining onto NYPD police cars
doesn’t stop crime, then why have them?

March 17, 2020 - How Much Lighting is Required to Feel Safe When Walking Through the Streets at
Night? — The observed improvement in the model fit, attributed to the logarithmic transformation of the
illumination variable, indicates that there are diminishing Feeling of Safety returns, asincreasing
illumination to high levels leads to smaller and smaller improvements in Feeling of Safety.

2019 — Streetlight Outages, Public Safety, and Crime Displacement: Evidence from Chicago -
Streetlights do not deter crime. Crime is a function of the population and the care shown by the city.

May 28, 2019 — More Lighting Alone does not Create Safer Cities — This study confirms that women feel
safer under soft lighting rather than harsh lighting.

November 30, 2017 — Essex Police Crime and Lights Study — This Essex Police study showed no decrease
in crime by using lights.

July 28, 2015 — The effect of reduced street lighting on crime and road traffic injuries at night — This UK
study concludes that streetlights reduces neither crime nor traffic accidents.

2015 — Streetlights and how they relate to crime — This Rice University study found that streetlights do
not reduce crime, and that areas with higher concentrations of streetlights had more crime.
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https://kinder.rice.edu/sites/default/files/documents/Kinder%20Streetlights%20and%20Crime%20report.pdf

APPENDIX A — CRIME AND SAFETY

2015 - Light and Crime — Royal Astronomical Society of Canada

March, 2007 — Halved Crime in a Dark City — Swedish Study

2005 — Conflicts of Interest — Let There be Light — An investigation into how researchers make tainted
and false claims about the effects of street lighting on crime.

May, 2003 — Outdoor Lighting and Crime, Part 2: Coupled Growth — Australian Study

November, 2002 — Outdoor Lighting and Crime, Part 1: Little or No Benefit — Australian Study

December, 1997 — Dark Campus Programs — The standard myth is that lighting prevents crime, but by
turning off the lights, school campuses have reduced vandalism.

February, 2000 — Vitamins Reduce Anti-social Behavior by 47% — Any city that wishes to reduce crime
should invest in vitamin distribution, rather than artificial light.

April 24, 2019 — We are not including a link to a study from Crime Lab New York that claims that crime is
reduced by using bright white lights. Their study used 600,000 lumen lights (equivalent to torture)
running on diesel generators and there was a reduction of 1 crime over a 6 month period. We only
mention this study because it is often quoted, even though it is complete nonsense.
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October 25, 2025 — Wavelength-resolved measures of outdoor artificial light at night and breast cancer
risk — Outdoor artificial light at night (ALAN) may increase breast cancer risk by suppressing melatonin
secretion, an effect influenced by light intensity and wavelength.

October 23, 2025 - Light Exposure at Night and Cardiovascular Disease Incidence — A study of 88,905
adults shows an increased risk of cardiovascular diseases due to brighter light at night.

July 28, 2025 - Association between outdoor artificial light at night, circadian health, and LDL-C in
intracranial artery atherosclerotic stenosis — Increasing ALAN intensity surrounding residences was
associated with poorer LDL-C control in ICAS patients, potentially mediated by circadian rhythm
disruptions, global methylation levels, and ABC transporter protein expression.

June 20, 2025 - Personal night light exposure predicts incidence of cardiovascular diseases in >88,000
individuals — Night light exposure was a significant risk factor for developing cardiovascular diseases.

June 15, 2025 — Personal 24-hour light exposure pattern with obesity and adiposity-related parameters
in school-aged children: A cross-sectional study based on compositional data analysis — Dim daylight and
bright nightlight are linked with increased weight among boys.

April 10, 2025 — Perinatal Exposures to Ambient Fine Particulate Matter and Outdoor Artificial Light at
Night and Risk of Pediatric Papillary Thyroid Cancer. Quote: “We evaluated the association between
pediatric thyroid cancer risk and perinatal exposure to ambient fine particulate matter (PM2.5) and
outdoor artificial light at night (O-ALAN). Both are considered environmental carcinogens with
evidence of thyroid function disruption, reported associations with thyroid cancer in adults, and concerns
of distributive inequity.”

February, 2025 — Beyond vision: effects of light on the circadian clock and mood-related behaviours -
Impacts of light on the brain and circadian rhythms.

November 19, 2024 — The connections between human health and blue light pollution — Audio interview
with Dr. Mario Motta, the father of the discoveries of blue light melatonin suppression and the
connection to disease.

November g, 2024 — Effects of near-infrared radiation in ambient lighting on cognitive performance,
emotion, and heart rate variability — NIR is beneficial to human health.

October 20, 2024 — Indoor and outdoor artificial light-at-night (ALAN) and cancer risk: A systematic
review and meta-analysis of multiple cancer sites and with a critical appraisal of exposure assessment —
Artificial light at night increases cancer risk.

October 1, 2024 — Solid State Lighting: Review of Health Effects — A detailed literature of the health
impacts of LED lighting by the International Energy Agency.

October, 2024 — We're all healthier under a starry sky — American Medical Association Journal of Ethics
article by Dr. Mario Motta discusses the impacts of ALAN.
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https://www.sciencedirect.com/science/article/pii/S0160412025006221
https://www.sciencedirect.com/science/article/pii/S0160412025006221
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https://link.springer.com/article/10.1186/s13148-025-01938-5
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https://ehp.niehs.nih.gov/doi/10.1289/EHP14849
https://ehp.niehs.nih.gov/doi/10.1289/EHP14849
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https://www.sciencedirect.com/science/article/abs/pii/S0272494424002573
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https://journalofethics.ama-assn.org/sites/joedb/files/2024-09/pfor1-peer-2410_0.pdf
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September 15, 2024-Light pollution: time to consider testicular effects— Given the strong
interrelationships between energy metabolism and fertility (Hansen et al., 2013; Della Torre et al.,
2014; Roa and Tena-Sempere, 2014; Service et al., 2023), it is plausible that light pollution could impact
fertility — impacts that include adverse effects on puberty from smart phone use at bedtime during
adolescence.

September 5, 2024 — Outdoor nighttime light exposure (light pollution) is associated with Alzheimer’s
disease — Higher outdoor nighttime light was associated with higher prevalence of Alzheimer’s Disease.

August 10, 2024 - Insights into the Effect of Light Pollution on Mental Health: Focus on Affective
Disorders—A Narrative Review — Light pollution increases risk of mental health disorders including
depression, bipolar disorder, and suicidal ideations.

April 8, 2024 — Why Are Cancer Rates in Young People Climbing? — Blue-rich lighting may be a culprit in
the rise of cancers in the young.

April 5, 2024 — Melanopsin: Light response, circadian rhythm, and blue light exposure — An article on the
light-detecting protein melanopsin and how it is found in the eye, fat, skin, blood vessels, and brain.

March 25, 2024 — Outdoor Light at Night, Air Pollution, and Risk of Cerebrovascular Disease: A Cohort
Study in China — ALAN increases risk of disease.

February 20, 2024 - Light stimulation of mitochondria reduces blood glucose levels — Red light can
reduce blood glucose spikes. Red light is generally beneficial, as compared to blue light which is the
controller of our circadian rhythms, but also hazardous.

February 14, 2024 — Influence of Light at Night on Allergic Diseases: A Systematic Review and Meta-
Analysis — Study finds that artificial light increases the risk of allergic diseases.

January 26, 2024 — Breast Cancer Incidence Among US Women Aged 20 to 49 Years by Race, Stage, and
Hormone Receptor Status — Breast cancer rates started rising at 4% per year in correlation with the
adoption of blue-right LED lights.

October 9, 2023 — Day and night light exposure are associated with psychiatric disorders: an objective
light study in >85,000 people — Increased exposure to light at night increases a person’s risk for psychiatric
disorders such as anxiety, bipolar and PTSD severity as well as self-harm.

October 4, 2023 — Lights should support circadian rhythms: evidence-based scientific consensus — 2,697
peer-reviewed publications show the blue light is harmful.

August 21, 2023 — Induction of Skin Cancer by Long-Term Blue Light Irradiation — The results of this
study showed that daily exposure to blue light for 1 year induced skin cancer.

June 23, 2023 — Outdoor artificial light at night and risk of early-onset dementia: A case-control study in
the Modena population, Northern Italy — Study showing a connection between artificial light at night and
dementia.

June, 2023 — Non-image-forming functional roles of OPN3, OPN4 and OPN5 photopigments — Proteins
that can detect light.

May, 2023 — Understanding Light Pollution: Recent Advances on Its Health Threats and Regulations —
Discussion of health impacts of light pollution.
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https://www.frontiersin.org/journals/toxicology/articles/10.3389/ftox.2024.1481385/full
https://www.frontiersin.org/journals/toxicology/articles/10.3389/ftox.2024.1481385/full#B13
https://www.frontiersin.org/journals/toxicology/articles/10.3389/ftox.2024.1481385/full#B9
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https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2024.1378498/full
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2024.1378498/full
https://www.mdpi.com/2076-3425/14/8/802
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https://onlinelibrary.wiley.com/doi/full/10.1002/jbio.202300521
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10452187/
https://www.cell.com/heliyon/fulltext/S2405-8440(23)05045-4
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March 17, 2023 — Light as a Modulator of Non-Image-Forming Brain Functions—Positive and Negative
Impacts of Increasing Light Availability — Melanopsin-expressing ipRGCs mediate the influence of light
on several circadian, neuroendocrine, and neurobehavioral functions collectively defined as NIF, i.e.,
functions not directly related to image formation.

March 16, 2023 - Light at night and cause-specific mortality risk in Mainland China: a nationwide
observational study — The first study showing a direct correlation between artificial light at night and
death. — Cellular risks of blue light exposure.

March 13, 2023 - The #1 EMF You've Forgotten About — Detailed blog discussion of the impacts of blue
wavelength light on human health.

Janvary 4, 2023 -Network-driven intracellular cAMP coordinates circadian rhythm in the
suprachiasmatic nucleus — Circadian rhythms are controlled by blue wavelength light.

December, 2022 — Associations Between Indoor Light Pollution and Unhealthy Outcomes in 2,947
Adults: Cross-sectional Analysis in HEIJO-KYO Cohort— LAN levels are significantly associated with
parameters of obesity, dyslipidemia, systemic inflammation, sleep disturbances, and depressive
symptoms.

October 24, 2022 - Light Pollution Linked with Cognitive Decline — Outdoor light pollution study.

September 28, 2022 -Functional connectivity of brain networks with three monochromatic
wavelengths: a pilot study using resting-state functional magnetic resonance imaging —Each wavelength
has different impacts on human brain activity.

September 26, 2022 — Associations between indoor light pollution and unhealthy outcomes in 2,947
adults: Cross-sectional analysis in the HEIJO-KYO cohort — LAN levels are significantly associated with
parameters of obesity, dyslipidemia, systemic inflammation, sleep disturbances, and depressive
symptoms.

August 10, 2022 — Artificial light at night and risk of mental disorders: A systematic review — “the
epidemiological evidence produced so far seems to support an association between LAN and risk of
depressive disorders.”

August 10, 2022 — Disruption of the Circadian Clock Drives Apc Loss of Heterozygosity to Accelerate
Colorectal Cancer — Interruption of the circadian clock increases cancer risk.

July 15, 2022 — Outdoor light at night, overweight and obesity in school-aged children and adolescents —
Outdoor light at night increases obesity in children.

June 22, 2022 - Light at Night in Older Age Associated with Obesity, Diabetes, and Hypertension — ALAN
causes sickness.

June 14, 2022 - Linking Individual Differences Between in Human Primary Visual to Contrast Sensitivity
Around the Visual Field — Research on how vision works.

June 6, 2022 —Risk of COPD Exacerbation is Increased by Poor Sleep Quality and Modified by Social
Adversity — Poor sleep increases risk of lung disease.

March 14, 2022 - Light Exposure During Sleep Impairs Cardiometabolic Function — Blue light is bad. Any
light is bad. Tiny amounts of light at night is bad.
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https://www.sciencedirect.com/science/article/pii/S0013935122016772
https://www.sciencedirect.com/science/article/pii/S0013935122016772
https://www.sciencedirect.com/science/article/abs/pii/S0048969722022781
https://www.science.org/doi/10.1126/sciadv.abo2389
https://www.science.org/doi/10.1126/sciadv.abo2389
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https://academic.oup.com/sleep/advance-article-abstract/doi/10.1093/sleep/zsac130/6608953
https://www.nature.com/articles/s41467-022-31041-9
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March 10, 2022 - Outdoor Light at Night and Autism Spectrum Disorder — Artificial Light at Night
significantly increases the risk of developing autism.

March 3, 2022 -The Mind After Midnight: Nocturnal Wakefulness, Behavioral Dysregulation, and
Psychopathology — Maladaptive Behaviors After Midnight.

November, 2021 — One Third of Us are At Risk — Compiled links to medical research on the effects of
LEDs.

June 6, 2021 — Afraid of the dark: Light acutely suppresses activity in the human amygdala — Fear of the
dark is real.

May 13, 2021 — Should We Re-think Regulations and Standards for Lighting at Workplaces? A Practice
Review on Existing Lighting Recommendations — Quote: the quality of light should not be reduced for
lower energy consumption.

March, 2021 - Do no harm: the beginning of the age of healthy hospital lighting — Reduction of blue
wavelength light improves sleep.

February 21, 2021 — The dark side of nocturnal light pollution. Outdoor light at night increases risk of
coronary heart disease — Taken together, the present study by Sun et al. provides strong evidence that
light at night may constitute a relevant contributor to increased risk of CHD.

February 8, 2021 - Associations between Artificial Light and Risk for Thyroid Cancer — Artificial light
increases thyroid cancer risk by 55%.

February, 2021 —Insights into blue light accelerated tooth whitening — At a radiance of 190 mW/cm2,
LEDs will bleach teeth.

January 27, 2021 — Moonstruck sleep: Synchronization of human sleep with the moon cycle under field
conditions — Sleep timing is synchronized under the moon cycle. Artificial light disrupts this cycle.

January 7, 2021 - Light Pollution, Sleep Deprivation, and Infant Health at Birth — This study confirms that
light pollution can lead to premature births.

November 5, 2020 — Evening home lighting adversely impacts the circadian system and sleep — This
article makes the case that the economic benefits of energy efficient LED lighting are outweighed by the
substantial disease burden they produce.

May 24, 2020 — 20% to 30% Have Heightened Sensitivity — This article articulates how the 20% to 30% of
the population who are sensitive receptors have been so far snubbed by the the psychology profession.

February 29, 2020-LED Street Lights — Major Health Concerns This presentation by Dr. Wojcik
summarizes the research about the dangers of blue wavelength light.

February 27, 2020 — Blue Light Suppresses Melatonin in Dairy Calves This study shows that melatonin is
suppressed by blue wavelength light, thus affecting eating, drinking, etc.\

2020 —Replace Toxic Fluorescent Light with Natural Light Now!— A discussion of research studies
showing the adverse health impacts of fluorescent and LED light on health and student learning.

26 of 39


https://pubmed.ncbi.nlm.nih.gov/34914994/
https://www.frontiersin.org/articles/10.3389/fnetp.2021.830338/full
https://www.frontiersin.org/articles/10.3389/fnetp.2021.830338/full
https://www.softlights.org/wp-content/uploads/2022/02/One-Third-of-us-at-Risk_-Medical-Science-and-LEDs.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0252350
https://www.frontiersin.org/articles/10.3389/fpsyt.2021.652161/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2021.652161/full
https://academic.oup.com/sleep/article/44/3/zsab016/6158960?guestAccessKey=216f85c9-9b0d-4ea3-b7ef-ff3f390a0120
https://academic.oup.com/eurheartj/article/42/8/831/5998262
https://academic.oup.com/eurheartj/article/42/8/831/5998262
https://acsjournals.onlinelibrary.wiley.com/doi/abs/10.1002/cncr.33392
https://www.sciencedirect.com/science/article/pii/S2405844021000189
https://advances.sciencemag.org/content/7/5/eabe0465
https://advances.sciencemag.org/content/7/5/eabe0465
https://news.ucdenver.edu/light-pollution-linked-to-preterm-births-reduced-birth-weights/
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December 13, 2019 — Light-Emitting Diodes (LEDS): Implications for Safety — Even though this is an
article from ICNIRP, it contains a fundamentally false statement on efficiency and is missing discussion
of non-uniform luminance.

November 29, 2019 — Acute Exposure to Low Level Light at Night is Sufficient to Induce Neurological
Changes and Depressive-like Behavior — Acute exposure to LAN alters brain physiology and can be
detrimental to wellbeing in otherwise healthy individuals.

October 17, 2019 — Daily blue-light exposure shortens lifespan and causes brain neurodegeneration in
Drosophila. — LED blue wavelength light causes serious injury to flies.

May 22, 2019-Implication of Melanopsin and Trigeminal Neural Pathways in Blue Light
Photosensitivity in vivo — Melanopsin is a protein that can detect light. The researchers demonstrate that
blue-light exposure provokes important immune and inflammatory responses in the ocular surface,
trigeminal pathways and the retina.

April, 2019 — Ocular hazards of curing light units used in dental practice — A systematic review — The
article states, “This review concludes that blue light poses maximum risk to cause retinal
degeneration based on the evaluated studies.”

October 2, 2018 — Melatonin: An Anti-Tumor Agent This study shows that light at night increases risk of
breast and prostate cancer.

September g, 2018 — Blue light negatively affects the survival of ARPE1q cells through an action on their
mitochondria and blunted by red light — Red light blunts the negative effects of blue light.

July 2018 - Light Pollution, Sleep Deprivation, and Infant Health at Birth — Skyglow results in reduced
birth weight and pre-term births.

June 25, 2028 — Current Understanding of Photophobia, Visual Networks, and Headaches — How light
triggers pain.

June 5, 2018 — SCHEER Final Opinion on Light Emitting Diodes — An overly positive opinion of LEDs,
choosing to ignore the downsides and missing studies.

February, 2018 —Including an index measuring the weighted content of blue light in lamp
labelling — A proposal for G-Index in place of Correlated Color Temperature.

August 8, 2017 — Harvard University — Outdoor Light at Night and Breast Cancer Incidence in the Nurses’
Health Study Il This study shows the link between artificial light at night and breast cancer.

February, 2017 — Blue Light Paradox — Blue wavelength controls circadian rhythms, but also damages
the eye.

January 31, 2017 — National Institutes of Health — Timing of Light Exposure Affects Mood and Brain
Circuits — This scientific research article covers how circadian rhythms are being disrupted by artificial
light at night.

January 2017 - Photobiological Safety — Discussion of the impacts of LED light on circadian rhythms and
eye cells by Christophe Martinsons.
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April, 2016 — Exposure of Fluid Milk to LED Light — LED light has a strong negative impact on the taste
of milk.

January 24, 2016 — NIH — Effects of Blue Light on the Circadian System and Eye Physiology This scientific
research paper concludes that blue light causes photoreceptor damage.

November 17, 2014 — Melanopsin mediates light-dependent relaxation in blood vessels — Melanopsin
proteins are found in blood vessels and can detect light.

January 2013 — Health Effects of Large LED Screens on Local Residents — Luminance above 10,000 nits
is dangerous and this article mentions the need to further study the impacts of LEDs on those with

epilepsy.

November 8, 2012 — Ensuring Safety in LED Lighting — Significant coverage of the dangers of LED
radiation. Blue light hazard, excessive luminance, macular degeneration, sleep disruption, and LEDs
classified as lasers for use in toys.

June 3, 2011-Limiting the impact of light pollution on human health, environment, and stellar
visibility. — Impacts of light pollution.

December, 2010 - Light Pollution: Light at Night and Breast Cancer Risk Worldwide This study shows
that cancer risk increased by as high as 50% for countries with high Artificial Light at Night.

August 20, 1999 — Daylighting in Schools Study — Students perform better under natural light.

November 22, 1996 — Effect of bright light exposure on muscle sympathetic nerve activity in human —
5000 lux light triggers nerve activity, even after the light is shut off.
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June 24, 2025 - Policy Brief: Restoring the Night: A Policy Agenda for Light Pollution Mitigation in
Europe — This policy brief provides strategic guidance for the European Union to take steps towards
addressing light pollution, recognising its adverse environmental impacts, harmonising efforts and
providing a framework for coordinated national action, as well as promoting science-based regulation
and management of artificial light at night (ALAN).

June 16, 2025 - Citizen science illuminates the nature of city lights — Counting and categorizing all
outdoor lighting sources in a city.

June 16, 2025 — Artificial light at night outweighs temperature in lengthening urban growing seasons —
Findings demonstrate that ALAN is a critical driver of vegetation dynamics in cities, one we should
consider during urban management and development.

November 13, 2024 — Pulsed artificial light at night alters moth flight behaviour — LED vehicle headlights
impacting moth behavior.

November 12, 2024 — Exposure to constant artificial light alters honey bee sleep rhythms and disrupts
sleep — Bees are adversely impacted by artificial light at night.

October 10, 2024 — Blue and white light pollution is disastrous for Cory’s shearwater fledglings — Birds
are severely impacted by blue-rich light.

August 10, 2024 — Maltese Coastline Never Sleeps: The Effects of Artificial Light at Night (ALAN) on the
Local Infralittoral Assemblages—A Case Study — Predatory species, particularly T. trachurus, strategically
exploited high-light conditions, demonstrating station holding behaviour, primarily under high-intensity
white light, due to net energy gain despite increased metabolic costs.

October 8, 2024 — Shedding light with harmonic radar: Unveiling the hidden impacts of streetlights on
moth flight behavior — Impacts of streetlights on moths.

July 26, 2024 — How to reduce the negative impacts of artificial light at night on flying insects — Reduced
light levels and homogeneity of coverage reduces adverse insect impacts.

January 20, 2024 —Research Note: Red light to mitigate light pollution: Is it possible to balance
functionality and ecological impact? — Even red light at night can have adverse ecological impacts.

January 19, 2024 — Artificial light at night reduces earthworm activity but increases growth of invasive
ragweed — Light pollution reduced earthworm surface activity by 76% and increased ragweed height
growth by 104%.

January 11, 2024 — How Artificial Light Threatens Nature — Video documentary that details how artificial
light is devastating the ecosystem.

January 4, 2024 - Why flying insects gather at artificial light — Insects turn their dorsum towards the
lights which provides orientation. Artificial light causes the insects to steer in a circle until death.
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October 30, 2023 — The impacts of artificial light at night on the ecology of temperate and tropical reefs —
ALAN could cause a collapse in species or functional diversity, by imposing selective pressures on species
traits that limit fitness consequences for reproduction, recruitment and survival under ALAN conditions.

October 30, 2023 - Light Pollution in Complex Ecological Systems — Light pollution is increasing at 10%
per year and adversely impacting entire ecosystems.

September 21, 2023 - Phenotypic signatures of urbanization? Resident, but not migratory, songbird eye
size varies with urban-associated light pollution levels — The eye size of urban birds is shrinking.

September 19, 2023 — Healing with the Night: Investigations into Experiences of Natural Darkness in
Overnight Recollective Practices — The healing properties of natural night.

September 14, 2022 — Environmental risks from artificial nighttime lighting widespread and increasing
across Europe — LEDs have increased light pollution and have increased the emissions of toxic blue
wavelength light.

September 9, 2022 — The Dark Side of LEDs: Suppression of Melatonin by Blue Light — An article about
the studies of researcher

June 14, 2022 — Impacts of artificial light at night in marine ecosystems—A review — Impacts of ALAN on
fish.

May 20, 2022 - Light pollution can disorient monarch butterflies — Even a single light can interfere with
a butterfly’s navigation system.

March 29, 2022 — Broad spectrum artificial light at night increases the conspicuousness of camouflaged
prey — LED light leads to predator advantage.

April 27, 2022 - Oriented Migratory Flight at Night: Consequences of nighttime light pollution for
monarch butterflies — ALAN interferes with monarch butterfly migration.

January 27, 2022 - The growing threat of light pollution to ground-based observatories — Impacts of
skyglow on dark skies.

2022 — Artificial Light at Night: State of the Science 2022 — IDA report. Discusses how LED light is
increasing light pollution. Falsely claims that LEDs are energy efficient.

August, 2021 — Street lighting has detrimental impacts on local insect populations — This study shows
that LEDs are killing insects even faster than High Pressure Sodium.

August, 2021 - First Estimation of Global Trends in Nocturnal Power Emissions Reveals Acceleration of
Light Pollution — Light pollution continues to grow and LED blue wavelength light is making it worse.

June 9, 2021 - Long-term exposure to artificial light at night in the wild decreases survival and growth of
a coral reef fish — Our study provides the first evidence that long-term exposure to ALAN pollution, over
18-23 months, negatively impacts the survival and growth of a wild coral reef fish.

April, 2021 — Narrow Spectrum Artificial Light Silences Fireflies — Artificial light, especially bright amber,
suppresses courtship. “we should focus on minimizing the time that lights are on and how bright they

are.” — News Story
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March, 2021 - Light Pollution Drives Increased Risk of West Nile Virus — Even low levels of artificial light
at night increase the risk of transmission of the virus.

March, 2021 — Superoxide is Promoted by Sucrose and Affects Amplitude of Circadian Rhythms in the
Evening — Both light and sugars affect the biological clock of plants. — News Story

March 10, 2020 - Artificial Lighting Impacts to Salmon in WRIA 8 Briefing Memo — Artificial light is
impacting the survival of juvenile salmon.

January, 2020 — Australian Light Pollution Guidelines for Wildlife This detailed document describes best
lighting practices.

2020 — "use lamps with the lowest CCT, melanopic response, or M/P value possible to achieve the goals
of the lighting project.” — llluminating Engineering Society — On the Use of Summary Metrics of Light
Spectral Characteristics to Assess Effects of Artificial Light at Night on Wildlife

2020 — "ALAN reduces habitat suitability” — El Sevier — Effects of artificial light at night on the foraging
behavior of an endangered nocturnal mammal

July 30, 2018 -Waters under Artificial Lights: Does Light Pollution Matter for Aquatic Primary
Producers? — ALAN and LED light negatively impacts periphyton.

July 30, 2018 -Waters under Artificial Lights: Does Light Pollution Matter for Aquatic Primary
Producers? — ALAN negatively impacts periphyton.

2018 — “Anthropogenic lighting drastically alters nocturnal environments, threatening a wide range of
species” — Colorado State University — Anthropogenic light disrupts natural light cycles in critical
conservation areas

2018 — “we advocate warm color temperature white light as nighttime illumination” — Health and Human
Services USA — Light at night disrupts nocturnal rest and elevates glucocorticoids at cool color

temperatures

2018 — “bombarded with numerous novel stimuli in their environment that could lead to grave
consequences.” —Journal of Ecology — Connecting spectral radiometry of anthropogenic light sources to
the visual ecology of organisms

2018 - “if the tendency to light more when light is cheaper can be overcome” — Luger Research — Hazard
or Hope? LEDs and Wildlife

2017 — "When the installation was illuminated, birds aggregated in high densities, decreased flight
speeds, followed circular flight paths, and vocalized frequently” — Proceedings of the National Academy
of Sciences — High-intensity urban light installation dramatically alters nocturnal bird migration

2013 — “alters detection of day and night” — Exeter University — Measuring biological light pollution and
uncovering its ecological effects

2013 - "the significant impact that even low levels of nighttime light pollution can have” — Cambridge
University — The ecological impacts of nighttime light pollution: a mechanistic appraisal

November, 2017 — Artificially lit surface of Earth at night increasing in radiance and extent — This study
uses satellite data to show that light pollution has increased due to the use of LED lights.
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2017 — “Managers should avoid lights that have ultraviolet or blue light (shorter wavelengths)” — National
Park Service — Artificial Night Lighting and Protected Lands

April, 2015 — Artificial Light at Night and the Predator-Prey Dynamics of Juvenile Atlantic Salmon —Even
tiny amounts of artificial light affect salmon.

2015 — "The most immediate threat from anthropogenic noise and light is the loss of species” — Trends in
Ecology & Evolution — A framework to assess evolutionary responses to anthropogenic light and sound

May 29, 2014 — Potential Biological and Ecological Effects of Flickering Artificial Light — Explains how the
visual system of different creatures have a rate at which they capture images. Electric light interferes
with this system, causing perceived flicker.

2014 — “exacerbate existing domestic, e.g., midge swarms and industrial infestations of sanitary and
phytosanitary pests” — Ecological Society of America — LED lighting increases the ecological impact of
light pollution irrespective of color temperature

2012 — “Technological innovations and changes in lighting strategies should consider benefits for
reductions in _greenhouse gases and energy consumption in parallel with their potential ecological
impacts” — Global Change Biology — Conserving enerqy at a cost to biodiversity? Impacts of LED lighting
on bats

2009 — "Light pollution can have significant conservation consequences for a threatened bat species” —
Current Biology — Street Lighting Disturbs Commuting Bats
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April, 2025-Roadside Assistance Vehicle Lighting: Review of Scientific Research and State
Regulations — "The most important take-away from prior research is that interventions intended to
improve the long-distance visibility of special-purpose vehicles often appear to have adverse effects on
the visibility of personnel near the vehicles.”

November, 2024 — Securing the Perception of Advanced Driving Assistance Systems Against Digital
Epileptic Seizures Resulting from Emergency Vehicle Lighting— LED flashing lights interfere with
automated driving systems.

October 4, 2024 -International Guidelines for Photosensitive Epilepsy: Gap Analysis and
Recommendations — Limit brightness difference between flashing states to a luminance of 20 cd/m>.

February, 2024 — Good Practices and Current Research in Vehicle Lighting for Roadway Incidents —
Researcher John Bullough discusses LED flashing lights starting at 14:05 and ending at 37:50.

October 26, 2022 — Team-driven Improvement in the Use of Lights and Sirens — Discussion of the
dangers of using lights and sirens.

April 22, 2022 — Can behavioral interventions be too salient? Evidence from traffic safety messages. —
Electronic signs are distracting and lead to more crashes.

March 29, 2022 — Flashing Emergency Lights: Influence of Intensity, Flash Rate and Synchronization on
Driver Visibility, Comfort and Confidence — Flashing lights can be too bright and flash too quickly.

February 7, 2022 — Visually sensitive seizures: An updated review by the Epilepsy Foundation — The
abstract states that visually-induced seizures remain significant public health hazards so they warrant
ongoing scientific and regulatory efforts and public education and that images with flashes brighter than
20 candelas/m? at 3-60 (particularly 15-20) Hz occupying at least 10 to 25% of the visual field are a risk.
This confirms that LED flashing lights will trigger epileptic seizures.

January 27, 2022 -Video of Dodge Charger Driver Dead — Police vehicles with high-intensity LED
flashing lights.

December, 2021 —Effects of Emergency Vehicle Lighting Characteristics on Driver Perception and
Behavior — This study concludes that high intensity flashing lights put lives at risk.

August, 2021 — Risk of Fire Alarm Strobe Lights — An article by a risk management expert on LED strobe
lights used in buildings.

July 1, 2021 — Altered states phenomena induced by visual flicker light stimulation — Strobing lights can
induce altered consciousness.

June 30, 2021 - Study of Heart Rate and Blood Pressure Subject to Pulsed LED Lighting — The findings
indicate that pulsed light will cause a deviation of heart rate and blood pressure from that under stable
light. Results showed that after a short lighting period (20 min), heart rate and blood pressure were
significantly higher under 40 Hz pulsed than that under stable light.
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January 28, 2021 — How Do Flashing Lights Trigger Epileptic Seizures? — This overview article mentions
that contrast is a trigger, as is flash rate.

January 9, 2021- California Highway Patrol — Video of CHP vehicle on roadway with high luminance LED
strobe lights.

June 11, 2019 - Stroboscopic light effects during electronic dance music festivals and photosensitive
epilepsy: a cohort study and case report The connection between strobe lights and seizures.

April 2, 2019 — Impacts of Flashing Emergency Lights This study concludes that strobing LED lights are
dangerous.

February 9, 2019 — Massachusetts State Police — Compilation video showing high luminance strobe
lights on MSP vehicles.

January 12, 2019 —Is Use of Warning Lights and Sirens Associated With Increased Risk of Ambulance
Crashes? A Contemporary Analysis Using National EMS Information System (NEMSIS) Data -
Ambulance use of lights and sirens is associated with increased risk of ambulance crashes.

January, 2018 — Police Warning Signals — This article in Police Chief Magazine discusses the dangers of
overly intense strobing lights.

May 2, 2017 - Flashing Lights Induce Prolonged Distortions in Visual Cortical Responses and Visual
Perception — A flashing light induces an anomalously delayed response in the primary visual cortex of
mice, rats, and humans.

June 5, 2016 — Why Running Lights and Sirens is Dangerous — Flashing Lights and Sirens may save a few
minutes, but does not change the outcome of the event. There is no value to using them, but there is
harm.

June 1, 2016 — National Institutes of Health — Psychological Factors in Exceptional, Extreme and
Torturous Environments This scientific research shows that strobing LED lights are instruments of
torture.

April 18, 2014 — Hazardous Effects of Light Stimulation in the Central Nervous System — High—temporal-
frequency visual stimuli can yield hazardous responses in the central nervous system.

October, 2010 - Ambulance Lights — Article on ambulance lights. “Fewer lights, flashing slower & less
brightly are more effective.”

2005 — Photic- and Pattern-induced Seizures: Expert Consensus of the Epilepsy Foundation of America
Working Group — A pre-LED study of how flashing lights cause seizures.

August 5, 2001 — Rear Lighting Configurations for Winter Maintenance Vehicles Strobing lights are less
effective than static lights for safety.

March 22, 1971 — Failure of Visual Estimation of Motion Under Strobe — The author shows how difficult
it is to catch a bean bag tossed under strobing lights.

December 27,1955 — Siren, Light Removal Makes Police Unhappy —“Removal of the sirens and red lights
has materially reduced accidents involving police cars rushing to other smashups or speeding to the scene
of a crime.”
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Americans with Disabilities Act

42 U.S. Code § 12132 — Discrimination - Subject to the provisions of this subchapter, no qualified
individual with a disability shall, by reason of such disability, be excluded from participation in or be
denied the benefits of the services, programs, or activities of a public entity, or be subjected to
discrimination by any such entity.

§ 35.151(b)(2) - Alterations - Each facility or part of a facility altered by, on behalf of, or for the use of a
public entity in a manner that affects or could affect the usability of the facility or part of the facility shall,
to the maximum extent feasible, be altered in such manner that the altered portion of the facility is
readily accessible to and usable by individuals with disabilities, if the alteration was commenced after
January 26, 1992.

28 C.F.R. 35.130(b)(7)(i) — Reasonable Modifications - A public entity shall make reasonable
modifications in policies, practices, or procedures when the modifications are necessary to avoid
discrimination on the basis of disability, unless the public entity can demonstrate that making the
modifications would fundamentally alter the nature of the service, program, or activity.”

28 C.F.R. 35.130(d) — Most Integrated Setting - A public entity shall administer services, programs, and
activities in the most integrated setting appropriate to the needs of qualified individuals with disabilities.

28 C.F.R. § 35.160 — Flashing Light Communication - A public entity shall take appropriate steps to
ensure that communications with applicants, participants, members of the public, and
companions with disabilities are as effective as communications with others.
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APPENDIX F — LED FLASHING LIGHT INCIDENT REPORTS

The following incident reports involving vehicle flashing lights have been submitted to the U.S. Food
and Drug Administration via the Soft Lights Foundation.

July 6, 2025 — Oviedo, FL — Epilepsy

| have to constantly close my eyes where there might be flashing lights or cause me to avoid certain
places which puts me in a down mood because | feel like | can’t even leave my house due to fear of
having a seizure. It can be depressing since your social life is limited. | remember in the past beingin a
club and | had a seizure because they turn on their strobe lights. | wish they would just be banned
completely since they are not good for the eyes and cause so much harm.

April 16, 2025 — Cincinnati, OH — Other

Today’s automobiles, specifically SUVs made by Toyota, Hyundai, Kia, Honda and Acura have headlights
that are WAY TOO BRIGHT!! When these vehicles come at you on a dark road, their light spread is
literally blinding and especially on a rainy night, this has almost caused me to have a crash several times
and always I'll see spots for several minutes after encountering one of these cars. I've noticed vision
problems as well as increased frequency of headaches as of late and | have changed nothing in my
lifestyle other than having greater exposure to these lights. And we shouldn’t forget that the light bars
on police vehicles and tow trucks are also retina-searing bright. We can see a flashing incandescent
beacon on one of these cars from plenty of distance at night. This needs to be a class action suit against
the auto manufacturers or the lamp manufacturers.

March 31, 2025 — Cedar Lake, IN — Migraine

I am only 20 years old but | struggle so much with driving at night or on a cloudy day. Basically every
single car (since they all have LEDs) blinds me as they drive past. Just looking at the side of the road
doesn’t work for me. It is impossible for me to see the road or anything else when there is a car with
LEDs. It comes at me from cars driving towards me, through the rear view mirror, and the side windows.
Also, the flashing LED lights for ambulances/police cars at intersections make me feel nauseous and like |
am going to get a migraine. | have suffered from migraines for many years, so | am light sensitive.
However, the LED lights are the worst thing for me during the day and night time.

February 17, 2025 - Yolo County, CA — Autism

| was driving east on Hwy 16 towards Woodland, when | noticed intense amber LED flashing lights close
to a mile ahead. | started to slow down. As | reached the LED flashing lights, the intensity and digital
pulsing was unbearable. There were multiple vehicles. The panic started to set in. | covered my eyes
with my hands and slowed to less than 20mph, basically trapped by the LED lights.

| crept forward in my car, blocking nearly everything from my sight except for a narrow sliver of road
near the center line that | could see. Major panic started to set in as | passed the vehicles, which turned
out to be about 3 Yolo County Sheriff’s vehicles. After | passed, | glanced back in my rear view mirror and
was struck by red and blue LED flashing lights. | let out a scream of agony. | suffered significant
emotional trauma from this event.

January 12, 2025 — Glenside, PA — Photophobia
| had a recent situation in the movie theater while watching “Wicked” that sent me into a blackout
paranoid state; after leaving the theater, the oncoming auto lights/traffic lights/police lights just
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exacerbated the situation. | have no memory of the evening. | went to the emergency room in the
morning and blood/urine tests showed no drugs or alcohol. | do not have epilepsy and have no medical
conditions. | have been using candlelight and red lights at night in my home since 2020 and rarely drive
(2018 car with only 17,000 miles). | had a similar event about two years ago after watching a TV series
that used flashing strobe lights. | have a PhD and have been looking for research and case studies on the
topic of the health consequences of light/flashing lights at night. My goal is to 1) figure out what
happened to me, and 2) help others who would just attribute this to being “crazy.” Thank you!

November 25, 2024 — Vacaville, CA — Autism

| was driving East on E. Monte Vista Ave. when | struck by the LED flashing lights on an RRFB. Instead of
the RRFB making me stop, | start yelling fuck, fuck, fuck, fuck, fuck, fuck as I tilted my head down and
drove straight through to escape the LED assault and save my life.

November 22, 2024 — Springfield, MO — Migraine

After a TBI years ago, | am now a migraine sufferer. | cannot look at the flashing or strobe lights without
instant pain. It has been so hard to safely pass by emergency vehicles as flashing and LEDs both blind
and cause instant splitting pain. Trying to get by a wreck or incident is really really tough while you are
trying go around and not hit people or cars in the road. | have literally stopped my car in the middle of
the road at night, even on a curve, multiple times because | was so blind | could not see the road, the
other vehicle — nothing! It’s as if someone suddenly blindfolded me while driving. How are people
navigating this terrible issue? Tonight was a little darker than usual, without a moon, and | was
struggling to repeatedly get blinded/see on a long 2-lane rural road. Going over a curvy set of river
bridges with rails was terrifying, leaving me blinded for a moment trying to navigate curves. Halfway
through the 7-mile trip, the repeated brightness moved to migraine, nausea, and fear | was going to
wreck. | was literally wondering what my future holds if | can’t drive to see my kids, or even get home
from work safely after dark because of these lights. It feels like no one cares — even insurance
companies. They HAVE to know; they drive too! Even LED Christmas lights are too much when flashing.
We also been blinded by directly placed LED garage lights on houses recently. It’s like a direct police
spotlight at a T-intersection. | can’t see if anyone is coming to the left, due to one homeowners LED
beacon staying trained right in my eyes. Tonight, | also made a right turn at a 4-way stop. Because of
being blinded mid-turn, | couldn’t tell how close the car waiting to turn was in front of me as | rounded
to the next road. Not only did | fear hitting the other car right in the door | heard a sickening crunch as
my back tire fell off the road edge and hit much further than the wheel rim.

November 14, 2024 — Mangonui, New Zealand — Migraine

Swimming in a remote lake, 200m from road access, when a car pulled up flashing the red LED tail lights.
| felt immediately nauseated and blacked out with brief loss of consciousness for a few seconds. | came
quickly to and swam with difficulty back to the shore having developed blurred vision, pain at the
occiput, numb left side of face and left arm (hemiplegic migraine).

October 12, 2024 — Esparto, CA — Autism

| was driving behind a vehicle when it suddenly pulled to the side of the road. Coming towards us was an
ambulance with LED flashing lights. | felt like | was electrocuted and was going to go unconscious. |
instantly closed my eyes and stopped my car. After a few seconds, a car behind me honked, and when |
opened my eyes, the ambulance was already gone. Now I’'m suffering the psychological after-effects.

October 11, 2024 — Yolo County, CA — Autism
| was driving East on a County road in the day when a vehicle came towards me with intense, rapidly
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flashing amber LED lights. | felt panic rushing in and put my arms up to block the assault. Since | now
couldn’t see the road, | came to a full stop. Then somebody honked a horn. | moved my arms, and saw
that the lead truck had passed, but a wide-load mobile home on a truck was inches from the left side of
my car. These LED flashing lights are a menace and violation of our civil rights. My anxiety ran high for 30
minutes after the encounter.

September 16, 2024 — Nashville, TN — Other

| have Mast Cell Activation Syndrome. My body produces an allergic reaction to things that wouldn’t
normally cause anyone else a problem, including LED lights. My brain interprets the rapid flashing light
as if there’s something attacking my body, resulting in what we call a “histamine dump.” Histamine
dumps lower blood pressure. But given | have a condition known as Postural Orthostatic Tachycardia
Syndrome, which already gives me low blood pressure, the combination of this condition with MCAS
histamine dump causes me to go into hypovolemic shock. It causes the worst pain I’'ve ever known,
where my brain is screaming for oxygen and nutrients, fading in and out of being hyperaware of how
much pain I’'m in only to dissociate from it as a way to protect myself from the mental anguish of that
pain. I've almost died from this several times. For almost a decade, | exhibited symptoms of hypovolemic
shock at the end of nearly every day, only to be told it was a cervicogenic headache or migraine. Now
that I’'m diagnosed, I'm on a medication to treat it. But that medication isn’t strong enough to
counteract the effects of extremely bright LED headlights, let alone LED streetlights. Every time | leave
the house at night, | get sick. I'm already disabled my multiple chronic conditions. My life is already
limited. | don’t know how to live life unable to even go outside at night.

September 14, 2024 — Vacaville, CA — Autism

| was driving at dusk when a fire truck or ambulance suddenly appeared with LED lights flashing. |
immediately threw both of my arms in front of my face and hit the brakes to stop the car. | thought that
this might be the end of my life. The LED flashing lights are sheer terror and | can’t function. After the
fire truck/ambulance passed by, | felt like | was going to cry from the emotional trauma. My brain then
feels like it’s dead even hours later.

August 28, 2024 — Esparto, CA — Autism

| was driving and encountered a utility truck with both sets of headlights turned on. | turned on my non-
LED high beams in the hope that the driver would turn off the high beams. Instead, the driver turned on
amber LED flashing lights that incapacitated me. | was unable to proceed forward and stopped my car.
Instead of driving off, the driver of the utility truck stopped also. My vision and cognitive abilities were
severely impaired, with panic setting in. Finally, | started to inch forward, and then so did the utility
truck. It seems like the driver was doing it on purpose. After he left, | spent several minutes simply
stopped in the middle of the road, trying to breathe and let the panic subside.

August 6, 2024 — Winters, CA — Autism

| was driving on a country road in the daytime. Over 1 mile ahead of me was a utility truck on the side of
the road with amber LED flashing lights. For the entire mile, | was either glued to these LED flashing
lights, or forcing myself to look away. As | approached the truck, the LED strobe lights were
overwhelming and | could not see through the lights. | stopped my car in the road and started to panic. |
put my hand in front of my right eye, and then tried to use my left eye to navigate around the truck. It is
impossible for me to think or see with these LED flashing lights blasting me and | suffer extreme anxiety
and panic.
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August 3, 2024 — Onsted, Ml — Astigmatism

Led headlights (low beams) , white led running lights, LED brake lights, emergency flashing Led lights and
Led streetlights have adversely affected my ability to drive safely. | do not drive at dusk or Night
anymore unless | have to ( for work). | live in Michigan with snow covered roads and the most dangerous
aspect of driving is being blasted by someone’s Led headlights. | cannot use my read view or side mirrors
anymore because of the vehicles behind me blinding my visions with their Led headlights. | have to
constantly shield my eyes to be able to see the road due to oncoming Led headlights. | love nature and
now my ability to enjoy the Night skies is ruined because of bright Led lights on at night. | never had any
problems driving at night prior to Led headlights. Now driving has become a nightmare and a very
dangerous task. Led headlights should be banned or at least some type of regulation regarding
luminance and Kelvin temperature. Many Led low beams are much brighter than halogen highbeams. In
addition to the dangers of led headlights being dangerous, they cause me headaches and eye pain. It's
common knowledge that blue light is detrimental to the health of humans and don’t understand why
this type of lighting is being used in the public.

August 3, 2024 — Fountain Hills, AZ — None
Apparently the plan to get drivers off the road is working with the BLINDING LED vehicle headlights. The
police LED flashing lights are SUPER BLINDING.

August 3, 2024 - Fort Collins, CO — Other

At 74 and having cataract replaced and it is nearly impossible to drive safely with the blinding blue white
glaring LED lights. It is so distracting and frustrating | loose my concentration to drive properly. The lights
seem to bounce up and down with a blinding flashing impact. Even police vehicles red and blue flashing
on the side of the road are so blinding it is difficult and unsafe to go around them. | can’t see what is in
front of me. The contrast from dark to blinding flashing lights is too much to see what’s in front of me.

August 1, 2024 — London, United Kingdom — Other

Council lawnmower with flashing LED lights drove past me while | was walking along the road.
| felt immediate severe head pain, nausea and discoordinated, and fell into the roadside ditch.
| then vomited, climbed out with blurred vision and pounding head.

July 9, 2024 — Mangonui, New Zealand — Migraine

While traveling in the passenger seat along the state highway felt sudden thunderclap pain to the left
occiput passing three flashing LED lights on three diggers repairing the road. My left eye began to
stream, my speech became slurred, then dysaesthesia to the left side of my face and arm occurred. | felt
as though | had a concussion. The symptoms of this hemiplegic migraine event resolved gradually over a
three day period.

June 1, 2024 - Fairfield, CA — Autism

During the day, | was driving a vehicle on a freeway when | struck by an LED flashing light from a bicycle
on a parallel road. | reactively closed my eyes and then suffered a seizure reaction, which | would
describe as like an electrical shock and loss of cognitive functioning and vision. | then had to emotionally
fight off a panic attack.

4/21/2024 — Beaverton, OR — Autism
LED flashing lights cause me to suffer severe anxiety, panic attacks, and fear.
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