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Your patients probably 
know not to stare at the 

sun, but what about all 
that time spent staring at 

electronic screens? New 
research and new products 

examine the unknown 
dangers of blue light.

BY HEATHER BOERNER
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When Thomas Gosling, O.D., 
meets a new patient at his Denver 
practice, he goes above and be-
yond practice norms.

In addition to using his 
phoropter and ophthalmoscope, 
Dr. Gosling also pulls out a DIY 
device consisting of a webcam, a 
fragment of a CD, and a light split-
ter. It’s his own homemade spec-
trometer, and when it connects 
to a computer, it shows him what 
kind of light any device gives 
off. He made it so he could show 
patients one important thing: “If 
you place the spectrometer on a 
smartphone, you can see that the 
only light that’s coming off this 
phone is high-energy blue light.” 

The point, Dr. Gosling tells his 
patients, is simple. We’re in a new 
visual era—and it may be bad for 
our eyes.

BLOCKING  
THE BLUE
The blue-light-filtering field 
is suddenly crowded, with 
some of the largest lens 
manufacturers and coating 
companies offering lenses 
that filter at least a portion 
of the blue light we receive 
indoors. A few examples:

 Hoya Vision Care’s  
Recharge Lenses, which 
are said to block 10 per-
cent of blue light.

 Essilor’s Crizal  
Prevencia, said to block 
20 percent of blue light.
Transitions XtraActive 
Lens Coating, the com-
pany’s darkest outdoor 
lenses to date, block 
90 percent of blue light 
outdoors and 35 percent 
of blue light indoors.
 Eye Solutions Tech-
nologies, UNITY lenses 
with BluTech infuse the 
lens with ocular lens 
and melanin pigment to 
deflect blue light. While 
they don’t list a specific 
percentage, the company 
states they “filter blue 
light commensurate with 
the damage caused.” 
 VSP Optics Group,  
UNITY lenses with 
BluTech take Eye Solu-
tions Technologies’ 
BluTech technology and-
pairs it with VSP’s UNITY 
lens design.

Indeed, optometrists have 
more than computer vision 
syndrome to worry about when it 
comes to modern device habits. 
Research in the past decade has 
shown that the kinds of light our 
devices give off—high-energy, 
short-wavelength blue and violet 
light—may affect and even age 
the eyes. Today’s smartphones, 
tablets, LED monitors and flat-
screen TVs all give off light in this 
range. So do cool-light compact-
fluorescent bulbs. Although the 
research on this topic is in early 
stages, there are signs that over-
exposure to blue light—and the 
obsessive way many of us stare 
at our screens—could contribute 
to serious conditions such as 
age-related macular degeneration 
(AMD), which can lead to blind-
ness. The concern is big enough 

that Dr. Gosling prescribes a new 
generation of lenses that reflect a 
portion of blue light to most of his 
patients. (Disclosure: Dr. Gosling 
consults with Hoya Vision on 
such lenses.)

“Now there’s nowhere to hide 
from blue light,” he says. “We’re 
surrounded by high-energy light 
bulbs all over our homes. We’re 
getting rid of incandescent lights. 
We’re staring at our computers 
and our smartphones. Practically 
the only way to get away from it is 
to be in the dark.”

The color of concern
The human eye sees light that 
registers from 380 nanometers to 
780 nanometers on the electro-
magnetic spectrum. Above 780 
is infrared light, which transmits 
heat. Below 380 is ultraviolet 

light, on the cool end of the 
spectrum. Between lies the visual 
spectrum—or “ROY G BIV” as 
schoolchildren know it—of red, 
orange, yellow, green, blue, 
indigo and violet. 

Researchers and clinicians 
have known for decades that 
light on the cool side of the visual 
spectrum—chiefly blue and vio-
let—is powerful. In some cases, 
this light is actually essential 
for healthy human functioning. 
Exposure to blue light in the 430 
to 480 nanometer range wakes us 
up in the morning by signaling 
the brain to suppress the sleep 
hormone melatonin and produce 
the hormone cortisol, which 
increases wakefulness. 

However, overexposure to 
short-wavelength, cool ultraviolet 
light from the sun can also con-
tribute to major eye conditions, 
such as cataracts. Now, research-
ers at Johns Hopkins University, 
Kitasato University in Japan and 
the Paris Vision Institute, among 
others, are testing whether the 
very cool light on the spectrum—
between 380 and 460 nanome-
ters—might be damaging as well.

The verdict so far: There 
may be danger in the blue zone. 
Research in lab and animal 
studies suggests that exposure 
to blue light releases chemicals 
that cause oxidative stress, which 
can lead to dysfunction in retinal 
pigment epithelium (RPE). Such 
dysfunction is worrisome because 
RPE cells are partly responsible 
for clear, crisp vision in the center 
of the eye. With too much stress, 
RPE cells can be damaged and 
even die. Loss of RPE cells causes 
photoreceptors to misfire and 
eventually die. If this happens 
repeatedly, it can contribute to 
the development of AMD.

In a study cosponsored by 
ophthalmic equipment manufac-
turer Essilor and performed at the 
Paris Vision Institute, research-
ers found blue-violet light in the 
415 to 455 nanometer range to 
be most harmful to retinal cells. 
This is a cause for concern, says 
Geoffrey Goodfellow, O.D., associ-
ate professor of optometry at the 
Illinois College of Optometry.

“These are irreparable, 
permanent, visually debilitating 
problems that cause people to 
lose vision,” says Dr. Goodfellow, 
who serves on the AOA’s New 
Technology Committee. There 
are treatments for wet AMD, 
including monthly injections into 
the eye for wet AMD. However, 
there are no current treatments 
for geographic atrophy, the late 
stage manifestation of dry AMD. 
“Anything we can do to prevent 
this disease from happening, 
we ought to consider,” says Dr. 
Goodfellow.

Bringing the outside in
If the potential danger of blue 
light is a cause for concern, our 
modern habits make it that much 
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worse. We can no longer escape 
the light by retreating indoors. 
Indeed, we are filling our homes 
with devices and light sources 
that emit cool blue light. LED 
lights and compact fluorescent 
bulbs are becoming more com-
mon in light fixtures. We are 
relying on our portable devices 
more than ever. Seven years ago, 
no one had heard of an iPhone. 
There were no iPads, Nooks or 
Kindles. Galaxies existed in the 
cosmos, not in our pockets. 

“Blue light has been in the sun 
for a long time,” Dr. Goodfellow 
says. “But we weren’t staring at it 
like we are now.”

And stare at it we do. Accord-
ing to the AOA’s 2013 American 
Eye-Q® survey, 67 percent of 
adults spend up to seven hours 
every day using a computer or 
handheld device. A whopping 56 
percent use a smartphone, com-
puter or handheld device when 
reading instead of a printed book, 
newspaper or magazine.

On top of that, research from 
eMarketer says that 64 percent of 
Americans sleep with their cell 
phones in their rooms or even 

in bed with them. Add in the 
approximately four and a half 
hours Americans spend watching 
TV every day, and our exposure to 
blue light is at an all-time high. 

Next, consider that an entire 
generation of young people is 
growing up with tablets and cell 
phones within arm’s length of 
their faces. This is what concerns 
Dr. Gosling. Older people, he 
says, develop some buildup of 
ocular lens pigment in the crys-
talline lens of the eyes over time, 
which naturally filters some blue 
light. But children don’t have 
that luxury in their developmen-
tal years. 

“Think of children, with their 
pristine lenses, huge pupils and 
short arms,” Dr. Gosling says. “I 
wonder what the long-term effect 
is to them.”

As of now, no one knows the 
answer. As consumers, we are all 
conducting a natural experiment 
where we are the subjects. 

Beyond blue blockers
Like most optometrists, Lori 
Roberts, O.D., of Mount Pleas-
ant, S.C., worries about computer 

vision syndrome in her patients. 
However, until recently, the blue 
light coming from those screens 
was not on her radar. For her, the 
emerging science on blue light 
lends more power to her recom-
mendations that patients take 
breaks and monitor their time in 
front of any screen. 

“For the longest time, when 
I’ve explained the eye strain and 
fatigue that come with computer 
vision syndrome, I’ve had patients 
ask me, ‘Is this going to cause 
long-term damage?’ ” says Dr. 
Roberts, chair of the AOA’s New 
Technology Committee. “It’s been 
a question for years, but not until 
now has there been research.”

Still, Dr. Roberts says she isn’t 
willing to prescribe lenses that 
block all blue light and come with 
an amber tint. Until now, that has 
been the only option for blocking 
blue light. So-called blue-blocker 
lenses have a yellow coloring 
that naturally blocks blue on the 
visual spectrum. 

However, blocking all blue 
light is a bad idea because we 
need it—both physiologically and 
to maintain proper color percep-
tion of things such as stoplights. 
On top of that, yellow lenses are 
aesthetically unpleasing.

“I know for me, I’d feel funny 
sitting in front of a patient with 
yellow lenses on my face,” Dr. 
Roberts says. “And I can’t see 
recommending to one of my 
8-year-old patients that he wear 
yellow blue-blocking lenses and 
send him to school where he’ll 
get bullied.”

But just as research on blue 
light has grown, so have options 
for dealing with it. The field of 
blue-filtering lenses has moved 
beyond amber coloring. Indeed, 
Hoya Vision Care, Essilor, VSP 

Optics, Eye Solutions Technolo-
gies and Transitions, among other 
manufacturers, are all market-
ing lenses that deflect a portion 
of blue light while remaining 
colorless. 

“Essilor has never been a 
major player in the blue-blocker 
market because there was never 
a strong linkage between patient 
demand and product effective-
ness,” says Pierre Bertrand, vice 
president of product marketing 
at Essilor, whose Crizal Prevencia 
lenses are advertised as blocking 
20 percent of blue-violet light. 

“This was a situation when we 
really dug into the science and 
got into the game with a patient-
friendly message and a strong 
clinical backing,” Bertrand says.

The AOA waits  
for more evidence
Blue-filtering lenses are one of 
many possibilities to address the 
blue light in our environment. 
Device manufacturers also will 
add filtering to the screens of 
their devices if the research war-
rants it, Dr. Goodfellow says. 

Meanwhile, Dr. Roberts says the 
AOA’s New Technology Committee 
will review new blue-filtering 
lenses to help guide optometrists. 
This leaves optometrists with 
a question: Should they begin 
prescribing blue-filtering lenses? 
And to whom? 

Opinions on this matter differ. 
Dr. Gosling is a proponent of 
lens advancements. However, 
Dr. Goodfellow says he’ll be 

selective about whom he talks to 
about such lenses. 

If the patient has a fam-
ily history of AMD, he might 
recommend them. But in the 
long term, results of current and 
future research are crucial—but 
perhaps too nascent to guide 
clinical practice just yet.

“We don’t know yet where 
bad blue light ends and good 
blue light begins,” Dr. Goodfel-
low says. “Every article I’ve read 
on it ends with, ‘More study  
is needed.’”

Heather Boerner is a freelance 
writer based in San Francisco. 
She covers health care, wellness 
and technology, among other 
topics.

HOW TO PROTECT 
YOUR PATIENTS
When it comes to protecting the eye from blue light and warding off AMD and other eye conditions, 
lenses are only one option. Consider mentioning these other protective measure to patients, says 
Lori Roberts, O.D.:

Practice the 20-20-20 rule
Taking regular breaks from tech-
nology will help improve vision 
and reduce eye strain. Encour-
age patients to take a 20-second 
break every 20 minutes, and 
look at something 20 feet away. 
“The main concern is just to rest 
the eye,” says Dr. Roberts, chair 
of the AOA’s New Technology 
Committee. 

Eat right to protect your retinas
Tell patients to consider diets 
full of food containing high 
doses of vitamins C and E, beta 
carotene, and the minerals zinc 
and copper. Spinach, almonds, 
bell peppers, oranges, Brussels 
sprouts, sweet potatoes, greens, 
watermelon, cherries, toma-
toes and more can provide the 

body with the building blocks 
for healthy eyes. Use the AOA’s 
“Eye Health & Nutrition After 
AREDS2” (available at www.aoa 
.org/marketplace) as a compre-
hensive resource.

Consider supplements carefully
Your body absorbs vitamins 
and minerals better in the 
food you eat than through 
supplements. But a study by 
the National Eye Institute found 
that people with mild AMD who 
took 500 mg of vitamin C, 400 
international units of vitamin 
E, 15 mg of beta-carotene, 80 
mg of zinc and 2 mg of copper 
were 25 percent less likely to 
progress to advanced AMD over 
the five years they took the 
supplements.

BOUNTY 
OF BLUE 
LIGHT
Smartphones, 
tablets, LED 
monitors, flat-
screen TVs 
and compact-
fluorescent 
bulbs all give 
off blue light.
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“WE DON’T 
KNOW YET 
WHERE 
BAD BLUE 
LIGHT ENDS 
AND GOOD 
BLUE LIGHT 
BEGINS.”

Practice healthy sleep habits
Whether patients wear blue-
filtering lenses or not, looking at 
a backlit screen late into the night 
can disrupt natural sleep cycles—
and contribute to eye strain and 
damage. Tell patients to turn off 
their laptops, tablets and cell 
phones at least an hour before 
bed. Not only will this help the 
eyes relax, but it will also promote 
healthier sleep habits.A
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