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We're All Healthier Under a Starry Sky
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Abstract

A star-filled sky has long been a source of awe and inspiration, and its
loss adversely affects human, nonhuman, and environmental health. In
one generation, this majestic nighttime overstory has been lost due to
national and international overuse of light-emitting diodes lighting. This
article canvasses ill health effects of excessive light at night. Blue
wavelengths of light are damaging to many forms of life, and glare from
unshielded light compromises road safety and infiltrates bedrooms,
suppressing melatonin production, undermining sleep quality and
duration, and exacerbating susceptibility to many kinds of illness.

The American Medical Association designates this journal-based CME activity for a maximum of 1 AMA PRA
Category 1 Credit™ available through the AMA Ed Hub™. Physicians should claim only the credit
commensurate with the extent of their participation in the activity.

Adverse Health Effects of Light at Night

For all of human existence, people have been inspired by the beauty of the night sky and
marveled at the majesty of the Milky Way above their heads. Yet, in just one
generation’s lifetime—a blink of an eye—ever present and increasingly omnipresent
outdoor light at night (LAN) has hidden this nighttime spectacle behind a veil of
excessive outdoor illumination.22:3 This tragic loss is especially prevalent in
industrialized nations, where very few can now see the sky in all its majesty. With the
proliferation of very efficient, inexpensive, and brighter light-emitting diodes (LED)
lighting, this trend has markedly accelerated over the past few years, along with the
harms of excessive blue LED emission.24.5.6 In particular, there are significant adverse
health effects of excessive outdoor LAN that have been documented by a plethora of
studies over the past 30 years.

Suppression of melatonin production. There are, of course, strong economic and
climate-related arguments for using LED street lighting, such as energy efficiency, since
LED lighting uses less energy than incandescent lighting. However, not all LED lighting is
optimal. Some LED lighting fixtures produce excessive blue light emission, which is
harmful to human health as well as the environment. “Cool” color-correlated
temperature (CCT) LED streetlights have a spectrum that spikes in the blue wavelengths,
which are more effective at suppressing melatonin production during the night than red
wavelengths.” CCT LED lighting above 3000 Kelvin (K) has excessive blue light (about
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21% blue for 3000 K, rising to 32% blue for 4000 K). By comparison, 2700 K LED
lighting is around 15% blue.89 It is slightly amber in color but not as harsh to the human
eye. In dense urban environments where most people live, unshielded streetlights shine
into bedrooms at night, and even small amounts are enough to suppress melatonin
production.”.10

The American Medical Association (AMA) led the way by alerting the world to the dangers
of excess LAN back in 2012 with a report titled “Light Pollution: Adverse Health Effects
of Nighttime Lighting” and a second report in 2016 titled “Human and Environmental
Effects of Light Emitting Diode (LED) Community Lighting.”11.1213 Since then, 16 states
and many cities and towns across the United States and in Europe have adopted the
AMA recommendation to keep outdoor lighting below 3000 K.14.15 Some companies,
such as Apple, have even incorporated this recommendation in its products; the iPhone
and iPad night shift setting limits blue light from screens after sunset.16 However,
implementation of the AMA recommendation to date has been sporadic in other
companies and products.

Glare. In addition to suppressing melatonin production, improperly designed and poorly
shielded light fixtures can result in glare and create a road hazard condition. Indeed,
“glare is the most common health safety problem resulting from poorly designed
outdoor lighting,”17 as intense blue LED lighting leads to discomfort and disability glare.
As | have noted elsewhere:

Over time, calcifications build up in the lenses of our eyes, which eventually develop into a cataract. These
calcifications and other lens and eye imperfections scatter light in a similar fashion to a dirty windshield.
This effect grows more severe with age, and is the primary reason why the elderly have a difficult time
driving at night under poorly designed street lights.17

Recognizing that our streets could be safer places at night, the AMA adopted a policy in
2009 that urges full shielding for all public street lighting.18

Glare can be greatly mitigated by proper design, shielding, and installation so that no
light shines above 80 degrees from the horizontal. The visual hazard posed by these
very intense point sources is further magnified by cooler CCT LEDs, because blue light
scatters more in the human eye than warmer wavelengths, leading to increased
disability glare.8.19

It is most unfortunate that some car headlights are manufactured with CCT as high as
6000 K. Such a high CCT blinds oncoming drivers and is a severe safety hazard. The
energy efficiency of 3000 K lighting is “virtually the same” as that of 4000 K lighting.20
due to the coatings used, and this very small efficiency loss is more than compensated
for by light emission that is more pleasing and environmentally friendly.

Cancer. There are now voluminous peer-reviewed articles showing a higher risk of
hormonally linked cancers, such as breast and prostate cancers, with melatonin
suppression.421,22,23,24,25,.26,27,28.29 Higher risk of thyroid and pancreatic carcinoma
associated with LAN has also been reported in the literature.3031.32 The root problem lies
in the disruption of circadian rhythmicity through suppression of melatonin production
by the pineal gland. We evolved to have melatonin rise at sunset, but, in the modern
world, melatonin production is delayed until bedtime and lights are out. Perniciously,
however, even at bedtime, light penetrates into bedrooms in urban and suburban areas,
further suppressing melatonin production. Melatonin has been shown to be an
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important adjuvant to the human immune system. During sleep, our immune system
attacks and removes abnormal cells that are produced daily during normal cell division.
If the immune system is reduced in efficiency by lack of or diminished melatonin
production, then there exists an incrementally higher chance that an abnormal cell will
escape detection and may proliferate as a cancer.33.34

One particularly large, landmark study published in 2017, entitled “Outdoor Light at
Night and Breast Cancer Incidence in the Nurses’ Health Study Il,” followed 109 672
nurses from 1989 through 2013.21 Linking data from satellite images of Earth taken at
night to the zip code of the residential address of each study participant, the
researchers divided the participants into 5 cohorts. Women in the top fifth of exposure
levels of outdoor LAN had an estimated 14% increased risk of breast cancer during the
study period compared with women in the bottom fifth of exposure. There are now at
least 20 peer-reviewed papers in the world literature that all show consistent and similar
results.421.22,23,35 Artificial LAN has also been associated with sleep disturbances,
depression, psychiatric disorders, and obesity with a subsequent increased incidence of
diabetes.18

Adverse Environmental Effects

The detrimental effects of LAN are not limited to humans, as nearly all animals and
plants are also adversely affected by it. There now exists a burgeoning and robust
literature documenting the environmental damage caused by excessive outdoor LAN.
Birds, insects, and mammals are especially hard hit, as | have described elsewhere.

Some 60 per cent of animals in the wild are nocturnal, and adversely affected by exposure to nighttime
outdoor lighting. Many birds are known to navigate by the sky at night, and get confused by excessive
lighting, leading to large numbers of bird kills. Many insects need a dark environment to procreate, the most
obvious example being fireflies, that cannot ‘see’ each other because of light pollution. Many other
beneficial insects are drawn to the blue-rich lighting, and circle under them until they become exhausted
and die. Unshielded lighting on beach areas has led to a massive drop in turtle populations. Turtles are
programed to head to the reflection of the moon on the nearby water. The hatchlings are disoriented by
artificial light and sky glow, preventing them from reaching the water safely. Even bridge lighting that is ‘too
blue’ has been shown to inhibit upstream migration of certain fish species such as salmon returning to
spawn. The growth of light pollution along the borders of the national parks in the USA spills light into the
parks, leading to detrimental effects on their bioenvironment. Recognizing the adverse impact on nocturnal
species, parks now require minimal lumens and shielded lighting whenever installed.36

Partly due to excess LAN, we are withessing a massive decline in species across the
globe. The precipitous decline in insect populations is particularly dire, and it has been
stated in Nature Ecology and Evolution that we are in the midst of an “insect
apocalypse,”37” with a 45% decline in insect populations in the past 40 years.38 This
decline has ominous implications for the food supply of many species, such as birds,
and for pollination of our food supply. For example, marine plankton live in the dark but
migrate every night to the surface waters to feed on algae near our shores. However,
plankton are extremely averse to even the faintest rays of light and thus do not migrate
up to feed near light-polluted shores. This is a dire problem, as plankton are the base of
the ocean food chain, and their disappearance also allows algae to proliferate near our
shores.3940

Even plant life is adversely affected by LAN. Trees that do not shed their leaves on time

in late fall because they are fooled into thinking that the daylight hours are not waning
have a shortened lifespan from the environmental stress.4 Open fields of soybeans
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have differential maturation times if part of the field is exposed to LAN, complicating
farmers’ harvesting of the crop.4142

Conclusion

Thus, in a very real sense, the loss of a starry sky is directly correlated with human
health risk and environmental damage. The fewer stars you see when you look up can
be a marker of that risk. This is not to say that the loss of visibility of stars in the sky is
causally related to human and environmental health, of course, but there exists a
correlation between them that can be quantified. It behooves us to restore balance
between natural and outdoor, built environments. To do so is not difficult: use outdoor
lighting responsibly; use outdoor LAN only where needed, for the time needed; and don’t
overlight. Shield light sources from direct eye contact, and especially avoid outdoor
nighttime blue light emission. These commonsense steps, if implemented, will lead to a
healthier environment, help restore nature’s balance, and maybe even gain back a
starry sky to inspire all of us once more.
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