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Concerns related to Artificial Lighting 

• Asked to assess risks associated with artificial lighting

• Primary sources examined

• American Medical Association, Council on Science and Public Health, Report: Light 
Pollution: Adverse Health Effects of Nighttime Lighting (2012)

• US Department of Energy, Solid-State Lighting Technology Fact Sheet: Optical Safety of LEDs 
(2013)



Artificial Light – Mechanisms & Potential Risks Identified

Mechanism Potential Risks Identified

Disrupted Circadian Rhythm -
Melatonin Release

Disease 
• Cancer – Breast Cancer most studied
• Other

Glare • Disability
• Discomfort

Blue Light • Photo-retinitis (inflammation of the retina)

Sources: AMA, DOE 



Disrupted Circadian Rhythm – Melatonin Release

• Risk most studied is cancer risk

• Cancer most studied is breast cancer

• Studies performed

• Experimental (Laboratory) studies (non-Human)

• Conclude that melatonin may have nocturnal anti-cancer features

• Rodent models studied have shown a connection between disease progression and 
disrupted circadian rhythms and melatonin

• Epidemiologic (Observational) studies (Human)

• Only non-day shift workers have been systematically studied.  IARC (2007) review 
concluded that night-shift work may be a risk for breast cancer.  Subsequent study 
results have been mixed according to the AMA review.  

• Standard epidemiologic limits apply to these studies: 1) exposure measurement may 
not be standardized; and 2) exposure history affected by recall bias

Source: AMA, 2012



Glare: Disability & Discomfort 

• Both occur simultaneously

• Disability – “unwanted and poorly directed light that temporarily blinds, causes poor vision by 
decreasing contrast, and creates an unsafe viewing condition, especially at night, by limiting 
the ability of the person to see.” (AMA 2012)

• Discomfort – “less well defined but emanates from a glare source that causes the observer to 
feel uncomfortable.” (AMA 2012)

Source: AMA 2012



Blue Light Hazard (1)

• Light is optical radiation.  “Optical radiation falls on the skin and eyes, where the energy is 
transformed via photochemical processes or thermal reactions.  While this sensory interaction 
is an essential part of human perception, too much radiant energy can damage tissue.”

• “… the only [optical radiation hazard] that is practically applicable to LEDs is blue light hazard.”

• According to DOE, “the amount of blue light in typical architectural lighting products is not 
hazardous.  Even when the light intensity gets uncomfortably high, the risk is mitigated by 
natural defense mechanisms, including aversion response (blinking, head movement, and pupil 
constriction) and continuous eye movement (saccades), which protect the retina from 
overexposure.  Without these, the sun could damage our eyes.”

Source: DOE 2013



Blue Light Hazard

• “While it is true that most LED products that emit white light include a blue LED pump, the 
proportion of blue light in the spectrum is not significantly higher for LEDs than it is for any 
other light source at the same correlated color temperature (CCT)…”

• “Given that CCT is highly predictive of blue light content, it is possible to use photobiological
safety standards to determine threshold for hazard based on CCT.”

• ACGIH and ICNIRP have established exposure limit groups or RGs.  The range is RG0 – RG3.  
Based on this characterization, lighting devices rated RG2 and higher devices should be labeled.  

• According to DOE, “… it is unlikely that a white light source could achieve classification above 
Risk Group 1.” 

Source: DOE 2013


