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I F  YOU HAVE COMMENTS OR QUESTIONS, CONTACT US AT:
pointsdevue@essilor.com

We strive to answer within 24 hours. We are at GMT+01 (Paris / France)

Points de Vue, the International Review of Ophthalmic Optics created 

by Essilor in 1979, is committed to providing prescribers  
(all eye care professionals involved in prescription throughout  

the world) with forward-looking and useful information for their 

practices and effective patient care. 

Points de Vue is an expert-to-expert publication, sharing the latest 

knowledge on scientific evidence, clinical practice, market insights, 

patient needs and innovative solutions. 

For its 35th anniversary, this 71st issue comes with

a fresh editorial line and welcomes twenty-six experts sharing their 

perspectives on the theme of prevention.
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It’s eleven o’clock in the morning, the sun is at its height on one of the most 
beautiful beaches on the island of Milos. A little girl barely three years old is 
walking along the sea. Her face is in the sun, her eyes are squinting in the dazzle. 
She’s crying. Her parents at her side are both wearing sunglasses, but not her. 
Does this scene remind you of anything? 

Market studies reveal that the rate of sunglass equipment is higher with adults 
than with children. The differences are often very significant and no country in 
the world is an exception to the rule. Why? Scientific and clinical communities, 
the world of industry, health professional organizations and consumer associa-
tions are all increasingly committed to prevention programs. However, there is 
still a lot to be done in the prevention 
of eye diseases. Today, scientists and 
clinicians agree on the fact that pro-
tection against the harmful effects of 
light (UV and blue-violet, the most 
energetic portion of the visible spec-
trum) must begin at the earliest age. Among the risk factors (such as genetics, 
smoking, diet, etc.), chronic exposure to harmful light has clearly been identified 
as the pathogenesis of numerous ocular diseases. However, these cumulative 
effects are not yet well known to everyone.

To better understand the risks and consequences of phototoxicity, we invited 
 ex perts from around the world to share their knowledge and opinions on the matter 
of prevention. In this issue, we welcome twenty-six experts: researchers, physi-
cians, prescribers, specialists in photo-protection, market research, etc., and 
even a young artist! They deliver a multidisciplinary perspective on the theme of 
prevention: the state of the art in science, new methods of patient care in clinical 
practice (early detection, genetic testing, nutraceuticals, photo-selective filters), 
specific preventive habits in the world, as well as therapeutic perspectives.

Medical research keeps on progressing, preventive solutions are already available 
to prescribers… all that remains now is to educate and involve the public con-
cerned. Patients should be aware that the potential risks of ocular phototoxicity 
can be dramatically reduced, if only by simply wearing photopro tective filters. 

One girl in two born today in developed countries will live one hundred years  
or more. Will she have a better and longer life through good eye health? This  
question shows us the direction we must take... that of prevention. See you in  
a hundred years!

“Patients should be aware that 

the potential  r isks of ocular phototoxicity 

can be dramatical ly reduced.”

Eva Lazuka-Nicoulaud
Director of the Publication
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“TODAY THE DEMANDS  

ARE FOR EVEN HIGHER 

STANDARDS IN THE QUALITY 

OF CARE, FOR GREATER 

FLEXIBILITY AND CONVENIENCE 

IN TREATMENT TIMES,  

AND FOR MORE PREVENTION 

THROUGH SCREENING  

AND HEALTH CHECKS.”

“TREATMENT WITHOUT 
PREVENTION IS  
SIMPLY UNSUSTAINABLE.”

“DISEASES CAN RARELY BE ELIMINATED 
THROUGH EARLY DIAGNOSIS  

OR GOOD TREATMENT, BUT PREVENTION 
CAN ELIMINATE DISEASE.”

BILL GATES
Founder, Microsoft

“A STITCH 
IN TIME SAVES 
NINE.”

ENGLISH PROVERB

CHARLES MAYO 
American physician

LUCY POWELL
British politician

“ A N  O U N C E  O F 

P R E V E N T I O N 

I S  W O R T H  A  P O U N D 

O F  C U R E . ”
BENJAMIN FRANKLIN
American inventor

“PREVENTION 

IS BETTER  

THAN CURE.” 
ERASMUS 
Renaissance scholar

“THE PREVENTION OF DISEASE 

TODAY IS ONE OF THE MOST 

IMPORTANT FACTORS IN LINE 

OF HUMAN ENDEAVOR.”

“ P R E V E N T I O N  I S  O N E 

O F  T H E  F E W  K N O W N 

W A Y S  T O  R E D U C E 

D E M A N D  F O R  

H E A L T H  A N D  A G E D 

C A R E  S E R V I C E S . ”
JULIE BISHOP 

Australian politician

DENIS BURKITT 
Irish surgeon
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The scientific and medical communities throughout the world actively  
contribute towards preventing ocular diseases. Reflecting on this important responsibility, 

Points de Vue recently interviewed several experts for their opinion on the role  
science and clinical practice should play in preventing eye diseases caused  

by exposure to UV and blue-violet light.

W H A T  R O L E  D O  Y O U  
T H I N K  S C I E N C E  

A N D / O R  C L I N I C A L 
P R A C T I C E  S H O U L D  P L A Y 

I N  T H E  P R E V E N T I O N  
O F  O C U L A R  P R O B L E M S 
G E N E R A T E D  B Y  U V  A N D 

B L U E  V I O L E T  L I G H T ?

KEYWORDS 

UV, blue-violet light, prevention, cataract, pterygium, 
circadian rhythm 

Bret Andre MS, ABOc
Principal Consultant, EyeReg Consulting Inc., USA

David Sliney MS, PhD
Consulting Medical Physicist, USA

Randall Thomas OD, MPH, FAAO
Optometrist, Cabarrus Eye Center, USA

Rowena Beckanham OD
Beckenham Optometrist, Australia

Kazuo Tsubota MD
Chairman and Professor of Ophthalmology, Keio University  

School of Medicine, Japan

B. Ralph Chou MSc, OD, FAAO
Editor-in-Chief, Canadian Journal of Optometry  

and Professor Emeritus, University of Waterloo, Canada

Walter Gutstein MSc, PhD, 
Adjunct Faculty PCO at Salus University and  

Clinical Director, SOLCIOE Opening Eye Special Olympics, Austria

“Recently, the relationship be-
tween light and health has 
gained interest,” points out 

Dr. Kazuo Tsubota. In this context, sev-
eral scientists, clinical researchers and 
practitioners are paying growing attention  
to the harmful effects of chronic light ex-
posure, primarily to UV and blue-violet 
light. All experts are looking at further 
research to elucidate individual risk fac-
tors and bring clinical evidence through 
quality solutions. The common view, 
shared by Dr. Rowena Beckanham, is 
that “prevention is critical to ocular  
health management” and it will remain 
critical in the future.
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THE ROLE OF 
CLINICAL PRACTICE: 
patient education and 
prescription 
Prioritizing the patient’s health and best inter-
ests, even with the progressing nature of 
scientific and clinical evidence, practitioners 
recommend educating patients on possible risks 
of UV and blue light and prescribing products 
that protect against these. Dr. Randall Thomas 
observes: “It is difficult to know with scientific 
certainty, but there is a growing body of science 
that indicates a health benefit to diminishing 
human tissue exposure to certain, specific wave-
lengths of visible blue, and ultraviolet light. It is 
likely prudent that we as clinicians do all that is 
practical and reasonable to protect the eyes of 
our patients by recommending eyeglasses that 
limit the amount of these wavelengths. Most cer-
tainly, the aggressiveness of such interventions 
will continue to be shaped with on-going re-
search.” 
Dr. Sliney encourages patient education as well. 
He adds: “The reduction of excessive short-wave-
length, blue-violet light is prudent as extra 
‘insurance’ against potential delayed effects 
upon the retina. Clinical practice should serve 
an educational role in promoting UV protection 
for their patients, including peripheral (tempo-
ral) protection by frame design. Reducing 
short-wavelength light exposure may also be 

THE ROLE OF SCIENCE:  
the way ahead for research  
The adverse affects of specific wavelengths of light, particularly UV, 
has been extensively covered in published research in the past de-
cades. As Dr. David Sliney confirms, “there exists strong scientific 
evidence connecting the risks of cortical cataract and pterygium with 
UV (principally UV-B) radiation.” Although today, a significant body 
of work exists on both UV and blue light, there is further scope of 
scientific research in the days to come, especially on blue light. 
Encouraging researchers on this topic, Dr. Ralph Chou comments: 
“There is a lack of both basic and clinical scientific research into the 
ocular effects of optical radiation between 385 and 420 nm, and very 
little to follow up on the work published before 2005 on threshold 
exposures across the entire optical spectrum. We need a new gener-
ation of researchers in this field of study.” 
At the same time, Dr. David Sliney emphasizes the need for more 
epidemiological studies on the subject. “Although most laboratory 
studies demonstrate the retinal phototoxicity of blue light, many ep-
idemiological studies do not confirm an increased risk of age-related 
eye retinal pathologies,” he says. “Further research is needed to clar-
ify why this contradiction exists.”

In academia, the association of certain wavelengths of blue light with 
circadian system has also come under discussion. It is an area of 
great interest that needs extensive scientific investigation. Dr. Kazuo 
Tsubota sheds some light on this: “We know that light governs the 
circadian rhythm, but have more recently learned that it is blue light, 
specifically, which controls this task. Intrinsically photosensitive ret-
inal ganglion cells (ipRGCs), a third class of photoreceptors found in 
the retina of the mammalian eye in 2002, primarily recognise blue 
light and send signals to the brain. In other words, the eye not only 
sees, but also functions as a clock. We believe that disruption of the 
natural circadian rhythm through protracted night time usage of com-
puters and smart phones disrupts sleep and can lead to depression 
among other health problems, and scientists also consider that blue 
light may aggravate eyestrain and dry eye. I am more convinced than 
ever that further research is necessary in this area.”

“PREVENTION  
IS CRITICAL  
TO OCULAR 

HEALTH 
MANAGEMENT.”
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NEXT STEPS: 
clinical evidence for preventive 
eyewear
Clinical evidence of eyewear performance helps convince  
patients greatly of their benefits. As a practitioner herself,  
Dr. Rowena Beckanham strongly urges the need for this. She 
argues: “As practitioners we need a strong evidence base to 
show consumers the benefits of new coatings and lenses to 
enable performance in a fast changing digital world. We need 
clinical trials published in reputed journals that stand up to 
the rigor of the scientific community to show the risks of in-
creasing blue light exposure: 
a. risks to macular health;
b. the use of digital technology and visual fatigue;
c. interference with sleep patterns in sleep deprived teenag-
ers with overuse of digital technology.”

In practice, there is still very little known on the eyewear op-
tions and the role of the lens coating in filtering out UV and 
blue-violet visible light. “Although it is generally understood 
that sunglasses provide ocular protection from potentially 
harmful ultraviolet (UV) radiation, what is less known is the 
importance of the lens coating quality, filtration properties 
and fitting geometry. When treating patients, eye care profes-
sionals should explain the potential consequences of short- 
and long-term exposure to UV, as well as offer well-fitting 
treatment options that adequately filter UV and other poten-
tially harmful short-wavelength visible light,” says Bret Andre. 
From his perspective, “further research isolating visible light 
wavelengths that cause ocular damage will assist lens design-
ers to optimize protective lenses without sacrifice to visual 
function.”

Survey conducted by Anwesha Ghosh

“PROTECTION 
FROM BOTH UV 
AND BLUE-VIOLET 
LIGHT SHOULD 
BECOME  
A STANDARD IN 
COMING YEARS”
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beneficial – particularly in bright daylight and in 
some domestic light sources.” 
Dr. Walter Gutstein feels protection against UV 
and high-frequency violet light is going to be-
come a standard in the future, “As far as the 
retina is concerned, we know that the blue re-
ceptor is always affected first. Unfortunately, if 
this receptor is damaged it would further lead to 
significant impairment. Not only this receptor 
displays blue and yellow but it is also majorly 
responsible for contrast regulation. Damage to 
this receptor is much more noticeable than to all 
other photoreceptors even though it varies from 
one person to another depending on several con-
ditions. Evidently, protection from both UV and 
high frequency blue-violet light should become 
a standard in coming years.”
When educating patients, attention should also 
be given to life style choices and occupation.  
“Eye care practitioners have a fair amount of 
knowledge on the adverse effects of UV radiation 
and blue-violet light on the eye,” explains  
Dr. Ralph Chou. “They should educate their pa-
tients on how occupational and lifestyle exposure 
to optical radiation can be reduced or modified 
to prevent future ocular health problems, and 
prescribe appropriate eyewear as well.”  

• UV radiation and blue-violet light can have
adverse effects on the eye.

• The eye not only sees, but also functions
as a clock.

• Protracted night time usage of computers
and smart phones disrupts sleep  
and can lead to depression, among other 
health problems.

KEY TAKEAWAYS
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P.10  How photons interact 
 with biological tissues

P.15  What’s the current  
 researchers’ quest?

P.23  The latest evidence 
 on AMD pathogenesis.

Science is paying 
growing attention to 
the effects of chronic  
light exposure.  
All researchers are 
seeking to elucidate 
individual risk factors, 
focusing on diverse 
light sources capable  
of emitting UV  
and/or blue-violet 
light (sunlight, indoor 
lighting, screens, 
lasers, etc). 
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Certain portions of the light spectrum can be detrimental to ocular health and lead to 
accelerated eye ageing and diseases. With an influx of modern short wavelength light 

sources on the market, the human eye is susceptible to greater exposure to these lights. 
Prof. John Marshall, Professor of Ophthalmology at University College London,  

recipient of the Junius-Kuhnt Award and Medal for his work on AMD, sheds some light  
on phototoxicity risks and the need for prevention for Points de Vue.

U N D E R S T A N D I N G  R I S K S 
O F  P H O T O T O X I C I T Y  

O N  T H E  E Y E

PROFESSOR JOHN MARSHALL
University College London

Points de Vue: Professor Marshall, could you describe 
some of the research areas you have been involved  
with over the years that are linked to vision and light?

Prof. John Marshall: I started in vision back in 1965, when 
I was given a PhD grant with the Royal Air Force to inves-
tigate the potential damaging effects of lasers on the 
retina. At that time we needed to have a much better un-
derstanding of how light interacted with the retina and 
what mechanisms could potentially damage it. Collectively 
our work together with some German and American teams 
developed a data base that formed the basis for the inter-
national codes of practice to protect individuals against 
the potential damaging effects of lasers. It also extended 
into the potential damaging effects of incoherent light. 
These data were also incorporated into the codes of prac-
tice used by large international organizations such as the 
World Health Organization (WHO), the United Nations en-
vironmental programme and the International Red Cross.

After looking at the effects of the acute intense light I 
become very interested in the effects of chronic irradiation 
with incoherent light such as sunlight and commercial  
and domestic light sources in the UK. Our subsequent  
research showed that the retina was most sensitive to 
short wavelength visible radiation in the blue region of the 
spectrum and strangely the cones were more vulnerable 
than the rods in diurnal animals. Previous data which has 
confused a lot of the literature was derived from experi-
ments on rats and mice that have predominantly rod retina 
and as a consequence showed damage to rods. 

Subsequently, was your transition into studying  
the effects of incoherent light, away from lasers, 
more of a personal interest?

Originally it was personal interest because light is light, 
whether generated within a laser or an incandescent bulb. 
Light sources emit photons. I was interested in the inter-
action between photons and biological tissue, and how 
photons gave rise to the sensation of vision. Eventually  
I got interested in how excessive exposure, whether high 
level, high power or prolonged periods of exposure, had 
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KEYWORDS 

UV, blue light, photo toxicity, laser, cataract, AMD, Retinitis Pigmentosa, RP, 
IOL, Crizal ® Prevencia ®, prevention

interview
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“Any short wavelength radiation 

involves high-energy photons  

and can exacerbate  

the ageing process in our eyes.”

interview

the potential to damage the visual system. From the evo-
lution standpoint our eyes were designed to have roughly 
12 hours of light and roughly 12 hours of dark, something 
that modern lifestyles have changed considerably.

From your personal point of view, do you think changes 
in illumination have had an impact in this regard?

Yes, because for thousands of years the only light source 
under man’s control was fire found in systems such as 
burning braid, oil lamps or candles. The next progression 
in the series was gas lighting, which was also essentially 
fire. However, all of these sources created heat and a lot 
of light meant a lot of heat. It wasn’t until the advent of 
the incandescent bulb in the mid-1800s that we had day-
light levels of illumination at any time of night or day. 
Further, with the advent of fluorescent lighting in the 
1940s, we could have high light levels without significant 
actual heat. Unfortunately unlike incandescent bulbs, 
which produced light mainly towards the red end of the 
spectrum, fluorescent lighting had emissions in the  
blue and ultra violet regions. At present, due to environ-
mental concerns of conservation of energy, we are seeing 

compact fluorescent and LED lights in the market in the 
name of energy saving, but again these produce ultraviolet 
and blue light. There should have been much more con-
sultation with the biological vision community before 
these biologically unfriendly sources were introduced. It is 
only now that a committee has been formed to consider 
the unexpected health hazards of such devices. The der-
matologic and ophthalmic community could have told the 
manufacturers that such potential health hazards were 
certainly not unexpected.

What do you expect the impact of this new form  
of low energy lighting to be now and in the future?

Researchers on skin have already expressed some concern 
over ultraviolet and high-intensity blue, increasing the 
chances of skin problems from commercial and domestic 
lighting. My concern would be that any short wavelength 
radiation involves high-energy photons and can exacerbate 
the ageing process in our eyes in a manner similar to how 
excessive sunlight exposure during your lifetime can lead 
to ageing effects such as wrinkly skin. Certain wavelengths 
may well implicate an accelerated ageing process leading 
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to an earlier onset of cataract and could also exacerbate 
other age-related conditions such as age-related macular 
degeneration. They represent environmental risks factors 
to which we really do not need to expose ourselves, as in-
candescent bulbs had illuminated our homes satisfactorily 
for a hundred years.

Are there any calls to government agencies on the 
dangers of this new push for low energy light bulbs?

In my opinion there should have been a committee of ex-
perts assessing the health hazards of low-energy lighting 
before they became available in the marketplace and cer-
tainly before incandescent bulbs were banned! 
Unfortu nately this is closing the door after the horse has 
bolted. It should have been more important to consult the 
relevant experts before making important policy decisions 
in order to avoid a potential downstream problem.

How does this phototoxicity act on ocular tissue?

High-energy photons in the presence of oxygen give rise to 
reactive oxygen species that are potentially dangerous for 
cells. Light damage to the skin is minimised by the sur-
face cells of the skin being constantly replaced by cells 
from deeper layers, thus simplistically the system is re-
newed approximately every 
five days. By contrast the 
cells that line the inside of 
the eye, the retina, are in es-
sence an outgrowth of the 
brain and therefore like all 
neurons incapable of divid-
ing. The rods and cones have 
to absorb light and are in the 
presence of high levels of oxygen. They have developed a 
mechanism whereby the light-sensitive portion of the cell 
is constantly renewed on a daily basis. Every hour of every 
day approximately three to five new light-sensitive mem-
branes are manufactured and every morning on awakening 
rods lose approximately 30 old membranes to a layer of 
cells called the retinal pigment epithelium (RPE). Cones 
lose their old membranes about every four hours during 
our sleep period.
Over a human lifetime, the RPE cells that also don’t nor-

mally divide have to contend with huge amounts of degraded 
biological material. From one’s mid-thirties onwards, the 
RPE cells get progressively clogged with toxic products. At 
a later stage these waste products lead to further changes 
between the RPE cells and their underlying blood supply. 
This sequence of buildup of age-related waste products 
generated by an attempt to protect the light-sensitive cells 
against the damaging effects of light throughout a lifetime 
is the biggest risk factor in age-related macular degenera-
tion (AMD). More light stress produces more debris, and 
has the potential to accelerate the ageing process. We cer-
tainly need some exposure to blue lighting in order to 
balance our biological well-being and stop us becoming 
affected by seasonally adjusted disorder (SAD). How -
ever this is a requirement for longer wavelength blue light 
and there is no advantage associated with short wavelength 
blue light or ultraviolet. 

So to expand on this point, do you see a difference 
in phototoxicity between the bands within the blue 
portion of the spectrum?

Yes, the longer wavelengths of blues are the blues we need 
to keep happy and prevent ourselves from getting SAD. It’s 
the blue light near the ultraviolet and the blue indigo violet 
that are the most harmful and the wavelengths that we 

ought to get rid of. Not all 
wavelengths cause concern. 
Only short wavelength pho-
tons are individually capable 
of producing photochemical 
events, and these tend to be 
from the short wavelength 
blue end of the visible spec-
trum down through the ultra 

violet. From the red end of the visible spectrum up through 
the infrared, photons do not have enough energy by them-
selves to produce photo chemical damage and here 
damage results by large concentrations of them arriving in 
tissue, causing vibrational modes which are heat.

interview

“I  think the scientif ic base is pretty 

incontrovertible,  short wavelength 

visible radiation is more harmful than 

long wavelength visible radiation.”
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Could you elaborate on the particular ocular conditions 
that you have some concern about?

Many patient groups that suffer from conditions where the 
photoreceptor cells or light sensitive cells are most vulner-
able have been advised in the past to wear protective 
eyewear which typically looks “reddish” or “brownish” and 
such devices filter out harmful wavelengths whilst letting 
in the useful wavelengths required for vision. Large patient 
groups such as those with Retinitis Pigmentosa (RP) would 
be an example of a disease group that benefits from such 
protection.

Would you contend that from your personal belief  
that protective eyewear would be useful for people  
who are in early stages of any other ocular condition?

Several clinicians would advise patients in the early stage 
of AMD to wear peaked hats and to wear protective eye-
wear as well. The big problem is that patients do not get 
good advice currently as to which protective eyewear is 
going to be helpful; they are merely instructed that the 
device blocks 100% of ultraviolet, but usually they are 
given no information on how much blue is transmitted.

What role do you think clinical practice  
could play in prevention of the ocular problems 
you’ve described linked to blue-violet light?

I think the scientific base is pretty incontrovertible: short 
wavelength visible radiation is more harmful than long 
wavelength visible radiation. It should be remembered 
that we do not have any short wavelength photoreceptor 
cells, blue cones, in our foveas and that the macular  
region of the retina is protected by the presence of a  
yellow pigment thus blue plays no role in high acuity  
vision. We all suffer with foveal tritanopia and as a conse-
quence we lose nothing by filtering out short wavelength 
blue in terms of our visual life. There is some resistance 
to wearing highly pigmented protective eyewear because 
many individuals don’t like walking around in bright  
yellow or brown lenses. This is why I think the current  
innovation from Essilor is quite interesting, because these 
lenses (Crizal ® Prevencia ®) are apparently transparent, 
and also reflect blue from the surface while absorbing  

the ultraviolet. This innovation is pretty interesting, be-
cause they now offer protection without being stigmatised 
for aesthetics.

Would you suggest that this innovation would be a useful 
correction that an eye care professional could deliver  
to a younger patient?

I think it’s extremely useful because wearing protective 
eyewear is similar to wearing sun cream. It won’t do any 
harm and probably it will do a lot of good over the course 
of one’s lifetime.

Earlier, you mentioned the shifts in internal lighting 
historically over the last hundred years. Do you see  
the more recent changes as a cause of concern?

Yes, both in terms of domestic and commercial lighting. 
Although lighting companies are working very hard to try 
and get rid of potentially harmful wavelengths, they’ve  
not been successful so far. The light sources they have 
produced with filters to filter out the harmful radiation are 
significantly more expensive compared to the light bulbs 
in our homes. In terms of fluorescent tubes, there is one 
sodium line which is almost 40% of the blue light hazard 
and accounts for less than 8% of the light, but they can’t 
get rid of it, because it facilitates lower costs and ease of 
manufacture. 

What do we need to do to bring a level of public 
awareness around blue light and its potential 
harmfulness?

It would be very helpful to bring optometrists and eye care 
professionals up to date and to make sure they are in full 
possession of the basic knowledge. They would then be  
in a position to help their potential clients. Specifically in 
the field of the cataract surgery, we remove the natural 
yellow lens and implant a plastic intra-ocular lens; now 
virtually all intraocular lenses have UV block, and in recent 
years many IOL companies have introduced lenses with 
blue blocking or blue attenuating filtration. This is be-
cause when you remove the crystalline lens, the retina 
gets exposed to even more light damaging blue light  
and ultraviolet. 

interview
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Professor John Marshall is the Frost Professor of Ophthalmology 
at the Institute of Ophthalmology in association  

with Moorfield’s Eye Hospital, University College London.

He is Emeritus Professor of Ophthalmology at King’s College London, 
Honorary Distinguished Professor University of Cardiff,  

Honorary Professor the City University and Honorary Professor Glasgow 
Caledonian University.

Primarily, he has concentrated his research on the inter-relationships 
between light and ageing, the environmental mechanisms underlying 

age-related, diabetic and inherited retinal disease, and the development 
of lasers for use in ophthalmic diagnosis and surgery.

He invented and patented the revolutionary Excimer laser 
for the correction of refractive disorders.

He also created the world’s first Diode laser for treating eye problems 
of diabetes, glaucoma and ageing.

Professor Marshall has been the recipient of several awards:  
the Nettleship Medal of the Ophthalmological Society  

of the United Kingdom, the Mackenzie Medal, the Raynor Medal,  
the Ridley Medal, the Ashton Medal, the Ida Mann Medal, the Lord 

Crook Gold Medal, the Doyne Medal of the Oxford Congress, the 
Barraquer Medal of the International Society of Cataract and Refractive 

Surgery and the Kelman Innovator Award of the American Society  
for Refractive and Cataract surgery. More recently in 2012 he received 

the Junius-Kuhnt Award and Medal for his work on AMD.

Professor Marshall has authored over four hundred research papers, 
41 book chapters and 7 books.

Professor John Marshall
University College London

B I O

“Wearing protective eyewear  

is similar to wearing sun cream.  

I t  won’t do any harm and probably 

it  wil l  do a lot of good  

over the course of one’s l i fet ime.”

The benefits of the yellow sort of blue filter IOLs  
have been raised with the ophthalmologist community. 
What are your thoughts on this?

In Europe, the proportion of IOLs having blue filters varies 
from country to country; the highest ratio of blue blocking 
lenses is in France, where I believe 70% of the lenses 
have yellow filtration. It is less in many other countries. In 
the UK, ophthalmologists sometimes prefer clear lenses 
over blue blocking ones. They would like to see more es-
tablished evidence of the benefits of blue blocking. There 
is mixed opinion on the subject, although experimental 
evidence does point in that direction. It comes down to 
education at the end. The mindset of ophthalmologists  
is progressively moving, but these things take time. When 
it comes for me to have my cataracts removed, I will cer-
tainly have a blue-filtering IOL implanted.•

Interviewed by Andy Hepworth

interview

• Photons interact with biological tissue and
may potentially lead to ocular health hazards.

• The red end of the visible spectrum up to
the infrared can generate heat, while short 
wavelength photons can produce 
photochemical damage and accelerate ocular 
ageing process. 

• Short wavelength blue-violet may
exacerbate age-related macular degeneration 
(AMD) and UV radiation can potentially lead 
to earlier onset of cataract.

• Not all wavelengths cause concern.
Long wavelength blue light is needed  
to balance biological well-being  
and Seasonally Adjusted Disorder (SAD). 

• Selective photo-protection (filtering UV
and short blue-violet light) is a necessity 
for eye health in the long term.

• Crizal ® Prevencia ® lenses selectively
filter UV and the bad part of the spectrum 
while allowing good blue light to pass 
through. They maintain perfect transparency.

KEY TAKEAWAYS
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KEYWORDS 

prevention, eye phototoxicity, UV radiation, blue light, in vitro, in vivo, cataracts, pterygium, conjunctivitis, 
pinguecula, AMD, retinitis pigmentosa, glaucoma, diabetic retinopathy, oxidative stress, photo-ageing, risk profile

Light is suspected of being a risk factor for major vision-threatening diseases. Yet an equal 
light exposure can unequally affect people. Multiple intricate factors are responsible for a 

distinct personal risk profile. The scientific quest in understanding both eye phototoxicity and 
individual risk profiles can set a turning point towards personalized prevention in the future. 

S C I E N T I F I C  Q U E S T  
F O R  P E R S O N A L I Z E D  R I S K 

P R E V E N T I O N

Coralie joined Essilor in 2011, after a 
physics/optics engineer degree from 
Institut d’Optique Graduate School 
ParisTech and two Master degrees 
with honours from Paris XI in 
fundamental physics and in optics 
for new technologies. Her research 
is centred on photobiology of the 
eye, photometry and interferential 
physics for new ophthalmic 
healthcare lenses.

Coralie Barrau
Research Engineer, Optics 
and Photonics Essilor 
International, Paris, France

As Vice President R&D Disruptive at 
Essilor, Denis cultivates innovations, 
covering many technical domains 
and leveraging academic 
partnerships. With a Master in 
Quantum Mechanics from Ecole 
Normale Supérieure and an MBA 
from INSEAD, after ten years’ 
experience with BCG, Denis joined 
Essilor ten years ago.

Denis Cohen-Tannoudji
Senior Vice President 
R&D Disruptive, Essilor 
International, Paris, France

Thierry joined Essilor in 2007 to 
develop biomedical collaborative 
research, especially with Paris vision 
Institute: photobiology, low vision 
and visual neurosciences are among 
his active topics. Thierry is a French 
engineer (ESPCI ParisTech) who 
specialized in medicinal chemistry  
(PhD, Pierre & Marie Curie 
University, Paris). He spent 20 years 
in the pharmaceutical and biotech 
industry in R&D and business 
development positions. Thierry also 
has an MBA from HEC.     

Thierry Villette
Director R&D Neuro-
Bio-Sensory, Essilor 
International, Paris, France
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 Each day, our retina absorbs mil-
lions of billions of photons with 
an expected increased magni-

tude due to our new light exposure 
behaviors. Day after day, these 
streams of photons can induce irre-
versible eye damage and contribute to 
the onset or development of debilitat-
ing eye diseases. The phenomenon is 
aggravated by the accelerated ageing 
of the world population, since an age-
ing eye is more photosensitive along 
with altered defense. 
A better understanding of the  patho-
genesis of vision-threatening diseases, 
a sharp analysis of light/eye interac-
tions, and an individual risk profiling 
for these eye conditions are now ur-
gent to provide appropriate and 
personalized eye photo-protection 
solutions, starting with eyewear, for 
efficient and long-term prevention. 

1. EYE PHOTOTOXICITY
While light is necessary and benefi-
cial to visual and non-visual functions, 
any optical radiation might potentially 
be hazardous to the eye if it is re-
ceived and absorbed by eye tissues at 
doses capable of causing photomech-
anical, photothermal or photochemical 
reactions. On the one hand, brief and 
extreme bright light exposure may  
induce mechanical or thermal perma-
nent and rapid eye injuries. On the 
other hand, moderate light exposure 
for an extended period of time may 
result in progressive biochemical  
changes and ultimately induce irre-
versible cell death. For this chronic 
lifelong eye light-damage, the spec-
tral specificity of light is critical. In 
particular, UV radiations and high-en-
ergy visible light are pointed out as 
high risk spectral bands respectively 
for the anterior eye and the retina.

UV radiations and the anterior eye 
Chronic eye exposure to solar UV  
radiations has been progressively  
associated with the pathogenesis of 
numerous cornea and crystalline lens 
diseases. If additional photobiology 
studies would be of interest to better 
dissect the intricate link between  
UV and the eye, sufficient in vitro, in 
vivo and epidemiology data confirm 
the contributory role of UV in numer-
ous diseases of the anterior eye, such 
as cataracts, pterygium, conjuncti-
vitis, pinguecula, climatic droplet 
keratopathy, ocular surface squamous 
neoplasia, etc. (for more details, see 
Points de Vue no. 67 1). 
In 1956, Kerkenezov observed an 
early clinical indication of the role  
of UV in pterygium.2 Later, Minas 
Coroneo evidenced that peripheral 
light focusing by the anterior eye to 
the sites of usual locations of pteryg-
ium and cataract is involved in the 
pathogenesis of these eye condi-
tions.3 The Chesapeake Bay study 
reported a significant correlation be-
tween the spatial zone affected by 
the climatic droplet keratopathy and 
the average annual UV exposure. 
Corinne Dot et al. evidenced that 
mountain professionals are at higher 
risk for cataracts. The POLA, Beaver 

Dam Eye and Chesapeake Bay epide-
miology studies revealed a higher 
prevalence of cortical cataracts in 
populations living in bright sunny 
plains.
Public awareness has rapidly been 
high on the UV eye hazard since skin 
UV protection has now long been encour-
aged and normalized (SPF factors).

Blue light and the retina
Since UV radiations are totally  
absorbed by the cornea and the crys-
talline lens after the age of 20, the 
most energetic light reaching the ret-
ina is blue light. 
Photobiology studies on blue-light eye 
damage started half a century ago, 
with the landmark paper of Noell evi-
dencing blue retinal phototoxicity in 
rodents exposed to white fluorescent 
lamps.4 In 1972, Marshall, Mellerio 
and Palmer observed blue light damage 
in the pigeon cones.5 Since then, with 
the advent of lasers, the number of 
photobiology studies on blue light has 
soared. Ophthalmologists themselves 
have been encouraging such photo-
toxicity and exposure threshold studies 
for their patients’ exposure when con-
ducting laser surgery (for retinal 
procedures, also for refractive sur-
gery) or for themselves considering 

“Light protection should be part of  

a personalized prophylactic program 

instructed by eye care practit ioners.”
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the light intensity of ophthalmic in-
struments (slit-lamp and others). 
More recently, in the 1990s, the IOL 
industry has funded phototoxicity  
research to support the benefits and 
safety of the blue-light filtering IOLs 
implanted during cataract proce-
dures. 
In vivo experiments revealed that 
photochemical damages to the retina 
exhibit lower dose thresholds in  
the blue range compared to green and 
red6 as evidenced in monkeys7, 8, 
rats9, 10, 11 and rabbits12, 13, 14, 15, 16. 
Blue light hazards were further stud-
ied on the outer retina (photoreceptors 
and retinal pigment epithelium (RPE) 
(Fig. 1), on immortalized RPE cells 
loaded with either oxidized photorecep-
 tor outer segment17, purified lipofus-
cin18 or synthesized A2E.19, 20, 21, 22, 23 
A greater toxicity of blue light was 
demonstrated by exposing human 
RPE loaded with lipofuscin during 48 
hours upon violet-blue-green light 
(390 nm – 550 nm, 2.8 mW/cm²) and 
yellow-red light (550 nm – 800 nm,  
2.8 mW/cm²).18 This cell death was 
mediated by apoptotic processes involv-
ing caspase-3 and p-53 activation. 
Many of these studies suffer limita-
tions such as not being precise 
enough on the light dose sent, or illu-

minating with very high irradiances 
that trigger acute light-toxicity mecha-
nisms rather than lifelong cumulative 
exposure damage. Moderate irradi-
ances and longer exposure should be 
sought when studying the pathogenic 
mechanisms of Age-Related Macular 
Degeneration (AMD) or diabetic reti-
nopathy. Under the supervision of 
Professor Sahel and Dr. Picaud, 
Paris Vision Institute and Essilor re-
searchers joined skills to go a step 
further from a photometry stand-
point. By developing innovative cell 
illumination protocols and systems, 
we together have studied various 
phototoxic action spectra involved in 
the pathogenesis of severe vi-
sion-threatening diseases (AMD, 
retinitis pigmentosa, glaucoma, etc.). 
For instance, we have evidenced the 
precise phototoxic action spectrum 
of RPE within the blue-green range 
in sunlight physiological retinal expo-
sure on an established in vitro model 
of AMD.24 The 415 nm - 455 nm 
narrow spectral range was highlighted 
as the greatest phototoxic risk to  
RPE cells (Fig. 2). 
In vitro and in vivo studies have pro-
gressively revealed a strong scientific 
rationale for cumulative blue toxicity 
on the outer retina. The understand-

ing of cell mechanisms involved has 
provided crucial inputs on the patho-
genesis of outer retina diseases, in 
particular AMD. First, cumulative ex-
posure to blue light favors the 
accumulation of all-trans-retinal in 
the photoreceptor outer segments 
(POS). All-trans-retinal interacts with 
blue-violet light with a de creasing  
profile between 400 nm and  
450 nm. Its blue photo-activation in-
duces oxidative stress within the 
POS. This stress is normally compen-
sated by retinal antioxidants and 
enzymes, but age progressively re-
duces anti-oxidative defenses, thus 
failing to compensate for the oxida-
tive stress. The POS progressively 
oxidize, and their renewal into the 
RPE is more challenging as their 
membrane components are difficult 
for the RPE to break down. Thus, in-
tracellular digestion is incomplete 
and generates an accumulation of  
residual lipofuscin in the RPE.25 Lipo-
fuscin is sensitive to blue-violet light. 
Blue photoactivation may generate 
reactive oxygen species. When the 
number of these species exceeds  
cellular defence capacity, RPE cells 
die by apoptosis. Deprived of these 
support cells, the photoreceptors de-
teriorate in turn, contributing to the 

FIG. 1    Retinal tissues
Paris Vision Institute images by confocal microscopy. RGC=Retinal Ganglion Cells; IPL=Inner Plexiform Layer; INL=Inner Nuclear Layer; 
OPL=Outer Plexiform Layer; ONL=Outer Nuclear Layer; RPE=Retinal Pigment Epithelium
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loss of vision diagnosed in patients 
suffering from AMD. Age and light-re-
lated accumulation of lipofuscin  
in the RPE are major pathogenesis  
features of AMD.
Numerous epidemiology studies con-
firm the correlation between blue light 
exposure and AMD.26, 27, 28, 29, 30, 31, 32 
The EUREYE study found significant 
association between blue light ex-
posure and neovascular AMD in 
individuals having the lowest antioxi-
dant level. In the Chesapeake Bay 
study performed on 838 watermen, 
AMD patients – compared with age-
matched controls – were significantly 
higher exposed to blue over the pre-
ceding 20 years but equally exposed 
to UV, suggesting that blue light ex-
posure is related to AMD. The Beaver 
Dam Eye Study reported a correlation 
between sunlight and 5-year inci-

dence of early AMD changes. Leisure 
time spent outdoors while persons 
were teenagers (13 – 19 years) and 
in their 30s (30 – 39 years) was sig-
nificantly associated with the risk of 
early age-related macular changes. A 
recent meta-analysis led by Sui et al. 
interestingly concluded that light is a 
risk factor for AMD.33 
Beyond the outer retina, photobiolo-
gists have recently suspected that 
high energy visible light could also 
affect inner layers of retina, such as 
retinal ganglion cells (RGC). Specific 
blue light may be absorbed by chro-
mophores located in mitochon-
dria. As an abundance of mitochon-
dria are localized in RGC and these 
cells are involved in the degenerative 
processes of glaucoma, we suspect 
that blue light is a risk factor for 
glaucoma as well. In ageing retina, 

where functional mitochondria are no 
longer in an optimum homeostatic 
state34, blue light might dramatically 
precipitate the onset of glaucoma and 
other optic neuropathies. It could even 
contribute to accelerating glaucoma 
once diagnosed.35, 36 

Light, a risk factor for major vision-
threatening diseases
Light is suspected of being a risk fac-
tor in many debilitating eye diseases. 
For cataract and AMD, it is now well 
established: UV radiations accelerate 
the cataract onset while in AMD, 
blue-violet light exposure is a precip-
itating factor. For other diseases such 
as diabetic retinopathy or glau-
coma, photobiologists suspect cumu-
lative lifetime exposure to blue light 
contributes to the oxidative stress of 
specific retinal cells. In all cases, the 
contribution of light among other 
pathogenic factors grows with age 
and when the defence and repair 
mechanisms against photochemical 
damage are less effective, which is 
the case when the eye disease is al-
ready diagnosed (e.g. antioxidant en-
zymes such as SOD-2 or catalase are 
less effective). 

Normative data 
European and ISO standards for sun-
glasses (EN 1836 and ISO 12312-1) 
and for tinted ophthalmic lenses (ISO 
8980-3) have, for many years, used a 
relative spectral effectiveness weight-
ing function S( ) to characterize UV 
hazards. This was originally published 
in ICNIRP guidelines 1989 and is  
derived from an action spectrum for 
skin erythema.
A sister function in the blue range 
was proposed later, B( ), derived from 
the seminal work by Ham et al. for the 
acute hazard on aphakic monkey 
eyes. B( ) was defined by multiplying 
the spectral values of Ham et al.’s re-
search with the spectral transmittance 
of the human lens. Nevertheless,  
there is no standard on cumulative 

FIG. 2    Phototoxic action spectrum on A2E-loaded RPE cells, ageing and AMD cell model
A representative imaging of RPE cells loaded with 0, 20 or 40 µM of A2E and exposed  
for 18 hours to a 10 nm illumination band centered at 440 nm or maintained in darkness.
B Apoptosis after 18 h exposure to 10 nm illumination bands centered from 390 to 520 nm  
and at 630 nm for RPE cells treated with 0, 20 or 40 µM of A2E. Values were averaged  
from 4 wells for each illumination band and each A2E concentration (n=4 to 6 independent experiments) and 
were normalized to the control value in darkness. Apoptosis is expressed  
as the ratio of caspase-3/7 activity signal to cell viability signal (left vertical axis).  
*p<0.05, **p<0.01 and ***p<0.001.
Each lighting condition is designated on graphs by its central wavelength in nm  
(abscissa legend indicates one wavelength in two from 390 to 630 nm). Control cells were 
maintained in darkness (left black bar, D for dark). The red curve represents the mean light 
irradiances (mW/cm², right vertical axis).
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blue light toxicity. New identification 
of phototoxic action spectra24 should 
be advantageously used to create and/ 
or revise normative data on photo-
toxicity. 

From in vitro and in vivo… 
to clinical data
In vitro phototoxicity studies bring 
valuable and robust information on 
the light action spectrum as well as 
on the light-associated specific cell 
and disease biomarkers. The Essilor 
and Paris Vision Institute study with 
10 nm step illuminations is a good 
illustration. Animal models (in vivo) 
are interesting living and integrative 
models of a disease. They make it 
possible to study the role of a specific 
gene (transgenic knock-out animals), 
the involvement of a specific toxicity 
pathway (e.g. inflammation, oxidative 
stress) or a disease target. They are 
essential in correlating disease with 
imaging, biology testing, immunohis-
tochemistry or behaviour. But they 
have limitations: pathogenic mecha-
nisms can differ from humans (e.g. 
using rodents in AMD models while 
rodents do not have a macula); light 
illumination is more intense and of  
a shorter duration than in real life6. 
While in vitro and in vivo experiments 
raise the understanding of a dis-
ease-specific light action spectrum and 
pathogenic mechanisms, the only clin-
ical evidence of light-associated eye 
diseases is brought by longitudinal 
epidemiological studies. It is there-
fore necessary, when studying real-life 
eye chronic phototoxicity, to find 
light-specific markers of disease ear-
ly-signs and disease progression.  

2. INDIVIDUAL RISK PROFILING
Now that cataract is being better 
treated in eastern and southern coun-
tries, AMD, glaucoma and diabetic 
retinopathy are becoming the three 
major vision-threatening diseases.  
This threat is largely worsened by the 
world ageing and by lifestyle risk fac-

tors such as poor antioxidant diet. 
From a public health perspective, 
considering that it is now urgent to 
optimize the disease management 
for these three eye conditions, all ef-
forts should be paid to raise 
awareness in the general population, 
especially in the sub-populations 
considered more at risk, to develop 
and select the most relevant tests for 
early diagnosis and disease profiling, 
ultimately to monitor the disease 
progress and to apply the most ap-
propriate therapeutic strategy. This 
sounds obvious but we believe we 
have now reached a more mature 
stage of understanding of the disease 
mechanisms associated with the 
availability of a set of new diagnostic 
tools including eye imaging, biologi-
cal testing of biomarkers and 
psychophysical methods. In order to 
manage effectively a multifactorial 
disease, there is an utmost need of 
disease profiling and monitoring and 
if applicable of multi-facetted ther-
apy – aiming at multiple mechanistic 
targets – as well as prevention. 
Individual risk profiling is defined by 
multiple intricate factors, source-, 
patient- and environment-dependent 
(Fig. 3).  

Individual light exposure profile 
Our own light exposure profile is de-
fined by the correlation of the 
number of light sources, their local-
ization, their spatial distribution, 

their radiance including directivity, 
but, critically, also their spectral dis-
tribution, the exposure duration and 
repetitions. 
There is no doubt that solar radiations 
are the most harmful ones, since sun 
radiance is more than 100 times 
higher than the radiance of standard 
artificial lighting37 and since daylight 
is rich in UV and blue light. The phys-
ical environment (ground reflectances, 
altitude, latitude, etc.) significantly 
modifies the amount of light received 
by the eye. The eye UV dose increases 
by 10% every 1,000 metres. While 
sand reflects 10% of UVB, water re-
flects 20% and snow more than 80%. 
Therefore, populations exposed to 
bright sunlight in high ground reflec-
tance environments (mountain 
pro fessionals, etc.) or living in very 
sunny plains are at higher risk of UV 
and blue-light related eye damage, 
including cataracts and AMD. 
In addition to daylight, in our ageing 
and connected digital world illumi-
nated by new solid-state lighting, our 
light exposure profile is rapidly and 
dramatically evolving. Starting at in-
creasingly younger ages of our 
exist ence, our eyes are subjected to 
longer and simultaneous exposures, 
at shorter distances, with higher radi-
ance and higher energy than with 
former incandescent sources.
Since they produce light with much 
lower energy consumption, these new 
solid state lighting sources have be-

“Each day, our retina absorbs 

mil l ions of bi l l ions of photons”
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come the dominant domestic lighting 
technology. In Europe, by 2016, no 
traditional incandescent light sources 
will be available. The European light-
ing industry estimates that over 90% 
of the total luminaires world market 
will be based on solid state lighting 
products by 2020.38 Beyond domes-
tic lighting, the LED compactness 
plus the wide spectral range they can 
cover (monochromatic LEDs) have 
generated many new lighting appli-
cations, for mobile phone and tablet 
back lighting or even for toys and 
clothes. 
New LED-based light sources may 
emit more blue than former incandes-
cent lamps.39 Current white LEDs are 
combining a blue pumped LED with a 
phosphor emitting at higher wave-
lengths. For mass production of white 
LEDs, blue diodes based on InGaN or 
GaN crystals are combined with a yel-
low phosphor (YAG:Ce or similar); 
they produce “cold-white” with a 
color temperature CCT equal or higher 
than 5500 K 39. They may emit up to 
35% of blue light within the visible 
range, much more than incandescent 
lamps (< 5%). To produce “warm-
white” with a CCT <3200 K, with less 
than 10% of blue, an extra layer of 

phosphor emitting red light is 
needed, which significantly reduces 
the luminous efficacy of the LED. 
At retinal level, received irradiance is 
directly proportional to the radiance 
of the light source. By having a small 
light emission area, LEDs have a 
higher radiance, which makes them 
brighter, even for the same irradi-
ance level.
Worldwide initiatives have been 
launched to conduct a health risk as-
sessment on systems using LEDs.  
A task group was for instance man-
dated by the French Agency for Food, 
Environmental and Occupational 
Health & Safety (ANSES) in 2008. 
They concluded that a photochem-
ical blue light risk could exist, 
consecutive to prolonged white LED 
exposure. Risky light exposure pro-
files may be identified and related to 
high-risk populations (for more de-
tails, see Points de Vue no. 68 40):
- the daily adjustment and testing  
of high power cold white LEDs, by 
lighting installers, operators in light-
ing manufacturing facilities, show 
technicians and collectors, dentists, 
surgeons, etc.;
- the use of toys with LEDs, since 
children have a crystalline lens more 

transparent to blue light;
- automotive LED daytime running  
lights, when activated near children  
or photosensitive persons (aphake,  
pseudo-aphake eyes, people suffer-
ing from ocular photosensitive path-
ology or using photosensitive drugs, 
etc.);
- some directional LED lamps sold for 
home applications, if viewed at dis-
tances equal or shorter than 200 mm;
- the prolonged and repeated use  
of cold white LED-based devices by 
children and teenagers, especially in 
the evening, etc.

Individual characteristics
Each person is unique. We do not  
respond to equal light exposure the 
same way. Genetics, morphology, eth-
nics, gender, age, behaviors (smok ing, 
diet, etc.), squinting effects, eye pro-
tection (eyewear, shadow cap, nutra -
ceuticals, etc.) are all contributors to 
a distinct personal risk profile. 
Age, for instance, is largely involved 
in the progressive deterioration of  
visual functions such as dark adapta-
tion.41, 42, 43 These findings are sup-
ported by the histological observations 
that rods de generate early in both 
ageing and AMD.44, 45 With age, the 

FIG. 3    Individual risk profiling is defined by multiple intricate factors.
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number of photosensitizers is rapidly 
increasing in the retina, particularly 
in the RPE where the lipofuscin age 
pigment builds up. This increase is 
partly due to blue photo-ageing pro-
cesses. Age plus cumulative blue light 
ex posure may irreversibly alter the 
classical visual cycle in the outer ret-
ina, progressively leading to AMD. 
New tools for personalized  
early diagnosis
In the case of AMD, Erica Fletcher  
et al. have interestingly reviewed the 
new means of detecting the signs of 
early-stage disease.46, 47 AMD has ge-
netic and environmental risk factors. 
Genetic testing is now readily avail-
able using a combination of 16 genes 
to help predict the risk profile of an 
individual. Among the genes asso-
ciated with an increased risk of 
developing AMD is complement fac-
tor H (CFH), the mutations of which 
contribute to explain immune dysreg-
ulation in AMD. Considering retinal 
imaging, Hogg et al. have recently 
highlighted that a particular form  
of drusens called reticular pseudo- 
drusen, at a subretinal level, is a 
risk-factor for progression to late-
stage disease.48 A research team in 
the Netherlands has developed a  
software to analyze color fundus  
photographs so as to quantify and 
characterize drusens and determine  
a risk assessment. Using fundus auto-
fluorescence (FAF), the RPE cell 
dysfunction can be detected through 
the accumulation of lipofuscin. Some 
scientists report that certain patterns 
in FAF imaging can help predict  
the evolution of AMD towards the 
cho roidal neovascularization (CNV) late-
stage form. Psychophysical methods 
can also help define if a subject is at 
greater risk of AMD or, later, of pro-
gressing to late-stage disease. Next, it 
would be helpful to monitor the light 
exposure in cohorts of patients and 
try to associate disease progression. 
Therefore, a comprehensive clinical 

assessment and biomarker testing, 
including questionnaires (family his-
tory, lifestyle, etc.), visual 
examination and specific psycho-
physical methods, imaging, genetic 
testing and light exposure profiling 
can define an individual profile risk 
and help detect and characterize 
AMD at an early stage as well as 
monitor disease progression.

3. PERSONALIZED PREVENTION
For most eye diseases, an individual 
can undergo a complete assessment 
of his or her risk profile specifically 
related to a disease and then if 
needed, once informed and edu-
cated, decide to adopt a more 
thorough and frequent medical and 
self-surveillance so as to detect early 
enough the onset and progression of 
a disease and to take personalized 
prophylactic actions. 
Light protection should be part of a 
personalized prophylactic program 
instructed by eye care practitioners. 
If a patient is profiled at risk of one 
of the vision-threatening diseases, 
and if the precise light spectrum in-
criminated as a risk factor is known 
(such as blue-violet light for AMD), 
then it is in the patient’s interest to 
protect himself selectively, espe-
cially when a portion of visible light 
needs to be filtered out as part of the 
preven tative measure. Contrary to UV 
radiations, which can be fully 
blocked with no compromise on vi-
sion, filtering out visible light is 
always a trade-off with color vision 

and other physiological functions 
such as chronobiology or scotopic vi-
sion. Fortunately, the ophthalmic 
optics industry, in recent years, has 
fostered or benefited from the emer-
gence of innovative narrow-band 
filtering technologies and has now 
started to develop photoselective and 
photoprotective ophthalmic filters. 
These new lenses offer practitioners 
an effective complementary tool to the 
arma mentarium of prophylactic solu-
tions available to their patients. 

4. CONCLUSION
Major eye diseases, such as cataracts, 
AMD, glaucoma or diabetic retinopa-
thy, have a tremendous impact on 
patients’ quality of life but also signif-
icant implications on the cost of 
healthcare. The threat is enhanced  
by the accelerated ageing of the world 
population and by evolving behav-
ioral and environmental factors. 
Photobiology research has progres-
sively identified light as a risk factor 
for these multifactorial conditions. 
Further photobiology studies, in vitro 
and in vivo, with well-calibrated light 
conditions, along with epidemiology 
studies with proper spectral light  
exposure quantification, are now  
necessary to identify significant cor-
relations between light action spectra 
and pathogenic mechanisms. As initi-
ated in RPE and RGC models, Essilor 
and the Paris Vision Institute are pur-
suing their efforts in developing 
accurate photometric tools (devices 
and protocols) for controlled cell illu-

“Major eye diseases have  

a tremendous impact  

on patients’  qual ity of l i fe.”
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mination. A better understanding of 
the pathogenesis of eye conditions 
would interestingly be complemented 
by a better disease management, in-
cluding real-life phototoxicity studies 
to find light-specific early markers of 
a disease and individual risk profiling. 
In our digital world with huge techni-
cal tools in image analysis and 
miniaturized sensors, the personal-
ized and early follow-up of an eye 
disease is now made possible and 
paves the way for relevant personal-
ized prevention. In the meantime, 

technology breakthroughs in the oph-
thalmic optics industry are meant to 
provide new effective solutions to 
design efficacious and personalized 
photo-protective and photo-selective 
eyewear. •
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• Moderate light exposure
for an extended period of time 
may ultimately induce 
irreversible eye cell death.  

• Chronic exposure to UV
radiations is a risk factor for 
several eye diseases: cataracts, 
pterygium, pinguecula, etc.

• Chronic exposure to blue light
is a risk factor for Age-Related 
Macular Degeneration (AMD).

• The 415 nm - 455 nm narrow
spectral range has been 
highlighted as the greatest 
phototoxic risk to RPE cells.

• Individual risk profiling
is defined by multiple intricate 
factors, source-, patient-, 
environment-dependent.

• Sun radiance is more than
100 times higher than  
the radiance of standard 
artificial lighting. 

• With new solid state lighting
artificial sources, our light 
exposure profile is evolving 
rapidly and dramatically.

KEY TAKEAWAYS

http://www.pointsdevue.net
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Blue light exposure is one of the modifiable risk factors involved in the pathogenesis of  
Age-Related Macular Degeneration (AMD). Several studies have evaluated the relationship 

between light exposure and AMD, as well as clinical trials evaluated the visual function effect 
of blue filtering IOLs versus conventional IOLs. However, the authors encourage further 

clinical trials to assess the preventive filtering effect of ophthalmic lenses, particularly those 
with narrow bandwidth filters, in the development and/or progression of AMD.
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RPE in primates.9 The dependence of 
this type of damage on the oxygen 
concentration and on the level of var-
ious antioxidants to reduce the light 
damage confirms its oxidative nature. 
Furthermore, lipofuscin in the RPE is 
the most likely chromophore for this 
type of damage because lipofuscin is 
a potent generator of ROS,10 and 
more importantly, the action spectra 
for photochemical damage to the RPE 
correspond to the aerobic photoreac-
tivity of the lipofuscin.11 The key 
component likely to contribute to li-
pofuscin’s photoreactivity is A2E 
( N - r e t i n y l i d e n e - N - r e t i n y l e -
thanolamine), a photosensitizer that 
has been demonstrated to produce 
ROS, trigger RPE cell apoptosis and 
lead to RPE cell death.12, 13

Long term exposures (typically 12-48 
hrs) to less intense exposures pro-
duce damage at the level of the 
photoreceptors. The photopigments 
absorb the blue light and acts as pho-
tosensitizer resulting in photoreceptor 
damage. It is believed that deep blue 
light is 50-80 times more efficient at 
causing photoreceptor damage than 
green light due to rhodopsin photo 
reversal.14 Blue light promotes the 
photoisomerization of all-trans-retinal 

FIG. 1    Retinal degeneration: a new model of blue-light induced damage
Light microscopy photographs (magnification x400).  
Trichrome Masson staining of sagittal section of retina 14 days 
after blue light exposure. Approximately four rows of photoreceptor 
nuclei remaining and inner and outer segments were disrupted  
(Iris Pharma, France).

 Age-related Macular Degenera-
tion (AMD) is the most common 
cause of blindness in the el-

der ly population in developed 
countries and accounts for 8.7% of 
all the blindness worldwide.1, 2, 3 In 
the future, the prevalence of AMD is 
likely to increase as a consequence of 
exponential population aging. The 
early stages of AMD are characterized 
by yellowish deposits (drusen) and/or 
pigmentary changes of retinal pig-
ment epithelium (RPE) but without 
overt functional loss of vision. In ad-
vanced stages of AMD, there is dys-
function and death of photoreceptors 
secondary to an atrophic (geographic 
atrophy, GA) and/or a neovascular 
(choroidal neovascularization, CNV) 
event leading to irreversible loss of 
central vision.  

The early stages of AMD, compared to 
its later stages, affect a significantly 
larger proportion of the population 
and increase the risk for visually  
significant advanced AMD by 12- to 
20-fold over 10 years.4 There have 
been significant advances in the 
management of neovascular AMD and 
the introduction of anti-angiogenesis 
therapy can now prevent blindness 
and in many cases restore vision.5, 6 
However, the treatment modalities 
are expensive and not available to pa-
tients in many countries.7, 8 There fore, 
identification 
of modifiable 
risk factors 
that may in-
form disease 
prevention pro-
gramme is of priority. This review 
evaluates the long held belief that 
blue light exposure has a role in the 
pathogenesis of AMD.

Light is necessary for vision but it can 
damage the sight organ itself – a 
property that has long been recog-
nized. The human retina is exposed to 
the “visible component” of the elec-
tromagnetic spectrum from 400 to 
700 nm and some short wavelength 
infrared because ultraviolet radiations 

are naturally filtered by ocular tis-
sues located in front of the retina, 
particularly the cornea (295 nm) and 
the crystalline lens (less than 400 
nm).  Therefore, high-energy visible 
light, the blue-violet light renamed 
“blue light” for simplification, be-
tween 400 and 500 nm wavelength 
reaches the retina.  

Blue light may damage the retina in 
a number of ways involving different 
chromophores and cellular events; 
however, retinal damage by photo-

c h e m i c a l 
mechanism is 
most likely to 
be of rele-
vance in the 
development 

of AMD. Photo chemical reactions 
occur in normal am bient conditions 
and involve a reaction between ener-
getic photons and an absorbing 
molecule in the presence of oxygen 
leading to the generation of reactive 
oxygen species (ROS) that are highly 
toxic to the retina. 

Short-term exposure (up to about 12 
hours) to relatively intense blue light, 
referred to as “blue light hazard”, 
can produce damage at the level of 

“Light is necessary for vision  

but i t  can damage 

the sight organ itself .”
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that leads to the regeneration of  
rhodopsin and an increase pho-
totransduction signaling in turn leads  
to photoreceptor apoptosis. Photo-
recep tor damage may also take place 
from liberation of ROS by all-trans-
retinal, which is a well-known photo-
sensitizer.15  

Blue light damage increases substan-
tially with aging and may play a role in 
the pathogenesis of AMD. 

Photo toxicity contributed by lipofus-
cin increases substantially with age 
because of substantial increase in the 
concentration of photoreactive ele-
ments. Past studies have shown that 
aging significantly increased the  
potential for blue light hazard by 
nine-fold over a life span. Lipofuscin 
is of particular importance because of 
several reasons: first, the chronology 
of lipofuscin accumulation within 
RPE cells is coincident with the de-

velopment of AMD;16 second, in-vivo 
autofluorescence studies have shown 
that degenerative changes in the ret-
ina corresponds with the areas of 
highest autofluorescence;17 thirdly, 
RPE cells are retained throughout life 
and their repair system operates at a 
molecular level and this type of 
closed-system is more prone to ROS 
induced damage.18

TABLE 1  List of studies that have evaluated the relationship between light exposure and Age-Related Macular Degeneration (AMD)

* significant and positive association ** no. of controls; GA: Geographic atrophy; CNV: Choroidal neovascularization; OR: Odds ratio; RR: Relative risk; CI: Confidence interval
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PRINCIPAL 
INVESTIGATOR 
(YEAR OF 
PUBLICATION) 

TYPE OF 
STUDY 

SAMPLE
SIZE TYPE OF AMD

ASSESSMENT OF LIGHT 
EXPOSURE CONCLUSION

Taylor H.R. 
et al. (1992)*

Cross-sectional 838
Late AMD 
(GA+CNV)

Blue light exposure at leisure 
and working time for the previous 
20 years

High levels of exposure to blue and visible light in late life 
may play a role in the pathogenesis of late AMD (OR: 1.35, 
95%CI: 1.0-1.81)

Cruickshanks K. J.  
et al. (1993)* 
Beaver Dam Eye Study

Population-based 4926

 Early AMD Time spent outdoors in summer
The amount of time spent outdoors in summer was 
associated with an increased risk of early AMD (OR: 1.44, 
95%CI:1.01–2.04)

Late AMD 
(GA+CNV)

Leisure time spent outdoors in 
summer

The amount of leisure time spent outdoors in summer was si-
gnificantly associated with neovascular AMD (OR, 2.26; 95% 
CI, 1.06 to 4.81) and GA (OR: 2.19; 95% CI 1.12 to 4.25)

Darzins P.  
et al. (1997)

Case-control 409/286**
Any type of AMD 
(early+GA+CNV)

Annual sun exposure
Sun exposure was relatively greater in control subjects than 
in cases with AMD (p < 0.01)

Delcourt C.  
et al. (1997)  
POLA study

Population-based 2584

 Early AMD Annual ambient solar radiation
A decreased risk of early AMD was observed in sub-
jects exposed to high ambient solar radiation (OR:0.73, 
95%CI:0.54–0.98)

 Early AMD Leisure time sunlight exposure
A decreased risk of early AMD was observed in subjects with 
frequent leisure time sunlight exposure (OR:0.8, 95%CI: 
0.64-1.00)

Tomany S.C.  
et al. (2004)* Beaver 
Dam Eye Study

Population-based 3684  Early AMD 
Leisure time spent outdoors aged 
13–19 years and aged 30–39 
years

Significant associations were observed between extended 
exposure to the summer sun and the 10-year incidence of 
early AMD (RR:2.09; 95%CI:1.19–3.65)

Khan J.C.  
et al. (2006)

Case-control 446/283**

Late AMD (GA)
Sun exposure index (per unit 
increment)

No associations between late AMD (GA) and sun exposure or 
related factors were observed (p = 0.44)

Late AMD (CNV)
Sun exposure index (per unit 
increment)

No associations between late AMD (CNV) and sun exposure 
or related factors were observed (p = 0.29)

Hirakawa M.  
et al. (2007)

Case-control 148/67**

Late AMD 
(GA+CNV)

Facial wrinkle length (direct 
correlation with sunlight exposure)

Significantly more facial wrinkling was found in patients with 
late AMD (p = 0.047, OR: 3.8; 95% CI: 1.01 - 13.97)

Late AMD 
(GA+CNV)

Facial hyperpigmentation(direct 
correlation with sunlight exposure)

Less facial hyperpigmentation was observed patients with 
late AMD (p = 0.035, OR: 0.3; 95% CI 0.08 - 0.92) 

Vojnikovic B.  
et al. (2007)

Population-based 1300
Any type of AMD 
(early+GA+CNV)

Exposure of sunlight
Significant correlation was observed between chronic expo-
sure to sunlight and prevalence of any type of AMD

Plestina-Borjan I.  
et al. (2007)

Cross-sectional 623
Any type of AMD 
(early+GA+CNV)

Mean daily exposure (in hours) to 
solar radiation

A positive relationship was observed between long-term 
sunlight exposure and increased risk of any type of AMD

Fletcher A.E.  
et al. (2008)*

Population-based 4753 Late AMD (CNV)  Blue light exposure
Significant associations were found between blue light expo-
sure and neovascular AMD in patients with lowest antioxidant 
levels (OR:1.09,95% CI:0.84-1.41)
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Several studies in the past have eval-
uated the role of blue light on the 
development of AMD (Table 1). A study 
by Taylor et al. on 838 watermen of 
the Chesapeake Bay demon strated 
that patients with advanced AMD had 
significantly higher exposure to blue 
or visible light over the preceding 
twenty years.19 Similarly, the Beaver 
Dam Eye Study observed that visible 
light rather than UV light might be  
associated with AMD.20 Furthermore, 
the EUREYE study found a significant 
association between blue light expo-

sure and late neovascular AMD in 
individuals having the lowest antiox-
idant levels.21 
Recently, a systematic review and 
meta-analysis included fourteen 
studies that evaluated the associa-
tion between sunlight exposure and 
AMD. In this review article, twelve 
out of fourteen studies identified an 
increased risk of AMD with greater 
sunlight exposure, six of which re-
ported significant risks. The pooled 
odds ratio was 1.379 (95% confi-
dence interval 1.091 to 1.745). The 

subgroup of non-population-based 
studies revealed a significant risk 
(odds ratio 2.018, confidence inter-
val 1.248 to 3.265, p=0.004). The 
authors concluded that individuals 
with more sunlight exposure are at 
significantly increased risk of AMD.22 
It is important to note that epide-
miological studies evaluating light 
exposure and risk of AMD have several 
limitations. The pathogenesis of AMD 
is very complex and lifetime light ex-
posure cannot be measured 
accurately. Also, there are notable dif-

TABLE 2  Randomized clinical trials evaluating visual function using blue filtering IOLs versus conventional IOLs

Blue filtering intraocular lens (IOLs) refer to Alcon SN60AT except * corresponding to Hoya UV AF-1 and ** corresponding to other conventional IOLs
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PRINCIPAL
INVESTIGATOR
(YEAR OF 
PUBLICATION)

TYPE OF 
STUDY
SUBJECTS

SAMPLE SIZE (N° OF EYES)

VISUAL FUNCTION CONCLUSION
BLUE FILTERING IOL CONVENTIONAL 

IOL

Yuan Z.  
et al. (2004) 

Healthy 30* 30*
Colour vision, contrast 
sensitivity

Blue filtering IOLs are preferable over conventional IOLs in preserving spatial 
contrast sensitivity and cause less photophobia and cyanopsia in the early 
postoperative period

Marshall J.  
et al. (2005)

Healthy 150 147
Photopic, scotopic & 
colour vision

No significant difference betweeen blue filtering IOLs and conventional IOLs in 
terms of visual performance

Raj S.M.  
et al. (2005)

Congenital 
color blind 
(partial red-
green)

30 30 Colour vision
No significant difference betweeen blue filtering IOLs and conventional IOLs in 
terms of visual function in subjects with congential partial colour blindness

Rodriguez-Galietero 
A. et al. (2005)

Diabetes 22 22
Colour vision, contrast 
sensitivity

Blue filtering IOLs improved color vision in the blue-yellow chromatic axis in 
diabetic patients

Kara-Júnior N.  
et al. (2006)

Healthy 56 56
Photopic & colour 
vision

No significant difference betweeen blue filtering IOLs and conventional IOLs in 
blue-yellow perception

Vuori M.L.  
et al. (2006)

Healthy 25 27 Colour vision
No siginificant difference betweeen blue filtering IOLs and conventional IOLs in 
color vision

Muftuoglu O.  
et al. (2007)

Healthy 38 28
Photopic, scotopic 
& colour vision and 
contrast sensitivity

No significant difference betweeen blue filtering IOLs and conventional IOLs in 
terms of visual performance

Landers J.  
et al. (2007)

Healthy 93 93**
Colour vision, contrast 
sensitivity

No significant difference betweeen blue filtering IOLs and conventional IOLs in 
terms of visual performance

Schmidinger G.  
et al. (2008)

Healthy 31* 31
Colour vision, contrast 
sensitivity

No siginificant difference betweeen blue filtering IOLs and conventional IOLs in 
color contrast sensitivity

Kiser A.K.  
et al. (2008)

AMD 22 22
Photopic, scotopic & 
colour vision

No significant difference between blue filtering IOLs and conventional IOLs in 
scotopic vision but detection of navy colour may be impaired

Wirtitsch M.G.  
et al. (2009)

Healthy 48* 48*
Colour vision, contrast 
sensitivity

Blue filtering IOLs negatively affect contrast acuity and blue/yellow foveal 
threshold when compared with conventional IOLs

Kara-Junior N.  
et al. (2011)

Healthy 30 30
Photopic, scotopic 
& colour vision and 
contrast sensitivity

No significant difference betweeen blue filtering IOLs and conventional IOLs in 
terms of visual performance

Espíndola R.F.  
et al. (2012)

Healthy 27 27
Photopic, scotopic & 
colour vision

Contrast sensitivity was better under mesopic conditions with conventional IOLs; 
however, no significant difference was observed between blue filtering IOLs and 
conventional IOLs in terms of color vision
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ficulties in such studies that depend 
on the patients’ own recall about cu-
mulative exposure to blue light. 
Moreover, other factors including vari-
ability in genetic susceptibility or diet 
may obfuscate the true relationship 
between light exposure and AMD. 

The nature of the blue light induced 
damage is dependent not just on the 
photoreactivity of a variety of chromo-
phores but also on the capacity of the 
defense and repair systems. One of 
the defense systems that deserve 
special mention is macular pigment 
(MP). MP is composed of two dietary 
carotenoids, lutein (L) and zeaxan-
thin (Z), and has peak concentration 
within the central 1-2 degrees of the 
fovea.23 MP carotenoids are natural 
protective filters attenuating 
short-wavelength light prior to photo-
receptor light capture with 
absorbance spectra ranging from 400 
to 500 nm (lutein = 452 nm; zeaxan-
thin = 463 nm). It is therefore 
particularly effective at reducing the 
p o t e n t i a l l y  d a m a g i n g  
effect of lipofuscin whose photo reac-
tivity peaks at 450 nm11 in elderly 
population. MP acts, uniquely as  
an antioxidant, both passively and  
actively, the former mechanism be-
ing dependent on its ability to limit 
photo-oxidative damage by filtering 
short wavelength light at a pre-
receptorial level and the latter mech-
anism attributable to its capacity to 
quench ROS.24, 25  

Implantation of blue-light filtering  
intraocular lens (IOLs) following cata-
ract surgery may have the potential to 
protect the retina from oxidative dam-
age secondary to blue light and slow 
the progression of AMD. In experi-
mental studies, these IOLs have been 
demonstrated to significantly reduce 
the death of RPE cells from light in-
duced damage mediated by lipofuscin 
fluorophore A2E.26 Furthermore, blue 
light filtering IOLs may provide addi-

tional visual benefit for AMD patients 
because blue light is selectively scat-
tered by the ocular media and its 
attenuation has been associated with 
improvements in contrast sensitivity 
and a reduction in glare sensitivity.27 

There have been theoretical specula-
tions about the potential negative 
ramifications of filtering blue light. 
Blue light provides 35% of scotopic 
vision, 53% of melanopsin, 55% of 
circadian and 32% of s-cone photo-
reception. Blue light filtering IOLs 
eliminate 27-40% of incident blue 
light depending on their dioptric 
power.28 The decrease in blue light 
photoreception therefore may result 
in impairment of color vision, scoto-
pic vision, and circadian rhythm.  
Several randomized clinical trials 
have been conducted to compare  
visual performance using blue filter-
ing IOLs and conventional IOLs in 
healthy volunteers and in patients 
with AMD (Table 2). The results from 
these trials suggest that there are no 
clinically significant effects on vari-
ous measures of visual performance, 
including color vision, photopic and 
scotopic sensitivities and contrast 
sensitivity with blue filtering IOLs.29 
Also, given the great improvement in 
light transmission achieved simply 

by removing the cataract, it seems 
unlikely that blue filtering IOLs cause 
any significant disruptions to the cir-
cadian rhythm. However, there is a 
current lack of evidence that demon-
strates that blue filtering IOLs have 
any effect on AMD. No ran domized 
prospective studies have  
been conducted to prove claims of  
macular protection against progres-
sive disease.  
Furthermore, a recent study in animal 
model suggested that the 415-455 
nm spectral range might be the most 
damaging light for patients at risk of 
AMD.30 The authors suggest that fil-
ters in this narrow bandwidth would 
not occlude light in the 460-500 nm 
range, not only essential for color vi-
sion but also for circadian rhythm 
regulation mediated by melanopsin-
sensitive retinal ganglion cells. How-
ever, it remains to be evaluated if  
new selective ophthalmic filters in 
the defined bandwidth could provide 
macular protection in patients at risk 
of AMD.
Similarly, another proposed option is 
to use eyeglasses that attenuate 
short-wavelength light in bright envi-
ronments for effective photo-protec-
tion. Crizal ® Prevencia ® No-Glare clear 
lenses represent the first application 
of new patent-pending technology  

“In the future, well-designed cl inical 

tr ials should be undertaken  

to evaluate the effect of blue l ight 

f i l trat ion in the development  

and/or progression of AMD.”
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that enables selective attenuation  
of harmful light, both UV and blue- 
violet, while allowing beneficial light 
to pass through and maintaining ex-
ceptional transparency at all other 
visible-light wavelengths. The goal is 
to enable patients to enjoy the best 
vision with significant protection 
against UV and high-energy blue-violet 
wavelengths. The advantage of eye-
glasses (c.f. IOLs) lies in the fact that 
there is freedom to remove sunglasses 
for optimal scotopic and circadian 
photoreception, if necessary. 

In summary, there is persuasive the-
oretical and experimental evidence 
suggesting that blue light exposure 
may damage the retina and possibly 
play a role in the pathogenesis of 
AMD; however, there is a paucity  
of clinical evidence to support this 
notion. In the future, well-designed 
clinical trials should be undertaken 
to evaluate the effect of blue light 
filtration, particularly those with  
narrow bandwidth, in the develop-
ment and/or progression of AMD. •

“Blue l ight may damage the retina  

in a number of ways involving different 

chromophores and cel lular events.”
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• Blue light provides 35%
of scotopic vision,  
53% of melanopsin, 55%  
of circadian and 32% of s-cone 
photoreception. Yet blue-violet 
light may damage the retina. 

• The nature of the blue-violet
light induced damage  
is dependent on the 
photoreactivity of a variety 
of chromophores  
and on the capacity of the 
defense-repair systems.

• A systematic review and
meta-analysis indicates  
that people with more sunlight 
exposure are at significantly 
increased risk of AMD. 

• However, individual patients’
cumulative exposure to blue-
violet light is complex  
to measure. Several other 
individual factors involved  
in AMD pathogenesis can vary, 
including genetics, diet, etc.

• Implantation of blue-light
filtering intraocular lens (IOLs) 
following cataract surgery may 
have the potential to protect the 
retina from oxidative damage 
secondary to blue light and slow 
the progression of AMD.

• Blue light filtering IOLs
eliminate 27-40% of incident 
blue light depending  
on their dioptric power.

• It remains to be evaluated
if new selective ophthalmic 
filters in the defined bandwidth 
could provide macular 
protection in patients at risk  
of AMD and/or patients operated 
from cataracts.

KEY TAKEAWAYS



Eye doctors 
acknowledge the 
relationship between 
specific wavelengths 
and eye phototoxicity. 
They encourage 
reasonable preventive 
measures from the 
earliest age. Not only 
high-risk patients, 
but also children and 
adults are concerned.
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Ultraviolet radiation, among other aetiological factors, is implicated in several ocular 
pathologies. Dr. Sylvie Berthemy describes the most common clinical cases and identifies 
the most vulnerable population groups for Points de Vue. She also stresses the importance 

of including prevention in her clinical and medical practice.

L I G H T  A N D  O C U L A R 
P A T H O L O G I E S :  

R I S K  P R E V E N T I O N  
I N  O P H T H A L M O L O G Y

DR. SYLVIE BERTHEMY
Ophthalmologist

Points de Vue: Which eye diseases and conditions are 
related to the chronic effects of light exposure?

Dr. Sylvie Berthemy: It all depends on the segment of the 
eye you are talking about. 
Let’s start with the adnexa. Almost everyone has had eyelid 
erythema (sunburn) which can lead to the formation of an 
actinic keratosis. We could also mention UV radiation’s 
role as an aggravating risk factor in basal or squamous cell 
carcinoma or melanoma.
People exposed short-term to high-intensity solar radia-
tion without protection may get what is known as “snow  
blindness”. This condition, clinically known as acute photo-
keratitis and common in ski areas, is accompanied by 
pain, photophobia and tearing. In the work environment, 
among welders, it is commonly called “arc eye” or “weld-
er’s flash”. It heals in three to four days with local vitamin 
treatment. 
In the long term, patients exposed to severe weather and 
dust more readily develop pinguecula or pterygium, which 
are conjunctival conditions usually located in the area of 

the medial palpebral fissure where the tissue is least pro-
tected by the eyelids. And we may encounter corneal 
degeneration or actinic or climatic droplet keratopathy, 
also called Bietti dystrophy, Labrador keratopathy (which 
affects 14% of the Inuit), elastic dystrophy, proteinaceous 
corneal degeneration or spheroidal corneal degeneration. 
When examined with a slit lamp, it resembles band shaped 
keratitis although, histologically, it is not the same. De-
spite the fact that ultraviolet radiation exposure appears to 
be the major aetiological factor, evidence of genetic origin 
has been demonstrated.
Take the iris next. Melanoma is increasing in frequency 
(approximately 6.5/10 million). Three-quarters of cases 
develop on the bottom part of light-coloured irises, and UV 
exposure may be a contributing factor. However, the link 
has not been definitely established.
As for the crystalline lens, the POLA study (evaluating  
age-related ocular pathologies) conducted on 2,600 in-
habitants of Sète, France, showed that cataracts are three 
times more frequent and appear five to ten years earlier in 
people  exposed to solar radiation (e.g. fishermen, guides, 
construction workers, etc.).
And as far as the retina is concerned, virtually all practi-
tioners have been consulted by patients suffering from 
photic retinal injury caused by staring at an eclipse. UV 
exposure could also be a risk factor in the aetiology of 
AMD (Age-Related Macular Degeneration). 
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eyelid erythema, actinic keratosis, carcinoma, melanoma, acute 
photokeratitis, pinguecula, pterygium, keratopathy, UV, ultraviolet radiation, 
cataract, AMD, lipofuscin, melanin, prevention, Crizal ® Prevencia ®
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“Risk prevention is an integral part 

of our mission as medical doctors.”

In practice, what are the most frequent clinical cases of 
these diseases?

Pinguecula-type conjunctival lesions, UV keratitis and cat-
aracts.

What groups of patients are particularly at risk? 

Children, because their pupils are larger and their crystal-
line lenses more transparent; patients with a family history 
of retinal degeneration: too many patients still go outdoors 
without the protection of specific filtering lenses; patients 
with fair complexions and those who tend to be photopho-
bic (with hypo-pigmented irises and choroids); people who 
work outside: gardeners, construction workers, farmers, 
fishermen, pilots, tour guides, etc.; those in contact with 
a source of radiation and heat: welders, glassmakers, 
users of UV therapy and researchers who work in contact 
with LEDs (Light Emitting Diodes) – not to mention the 
length of time people spend in front of computer screens 
or other devices; those who have had cataract surgery, 
although implants increasingly have UV protective filters; 
people with hypermetropia, whose convex lens acts as a 

magnifying glass, concentrating rays on the retina; and the 
elderly, who have developed lipofuscin, a pigment found 
in the RPE (Retinal Pigment Epithelium), which is made 
up of molecular residue. Lipofuscin increases with age 
and is responsible for the photoreactivity of RPE, resulting 
in the production of free radicals that promote AMD.

In the area of phototoxicity, are there any similarities 
between the eye and the skin? 

Yes, they are subject to the same aging factors, both 
through the Joule effect – more prosaically known as heat 
– which can burn cells (causing erythema and keratiniza-
tion) and harm the retinal pigment epithelium, for example, 
and through the photochemical effect, which is responsi-
ble for producing free radicals by breaking down cellular 
membranes, denaturing proteins or even attacking the 
nucleus. We know, for example that melanin (a pigment 
found in skin, hair and eyes) absorbs the  (epsilon) of 
wavelengths ranging from 300-700 nm (nanometres) and 
curbs harmful photochemical reactions by trapping unsta-
ble particles generated by these reactions which would 
otherwise cause the accumulation of retinal cellular de-
bris, thus slowing down premature aging of the retina. But 
our stock of melanin decreases with age.

In your opinion, at what age should we start talking 
about prevention?

As early as possible! We need to educate parents of young 
children about the risks involved and their greater vulnera -
bility. Asking patients about their professional and lei-
sure-time activities – a practice that is all too often 
neglected – is a natural lead-in to prevention counselling. 
We also need to take into account pathologies that weaken 
the eyes, such as diabetes (which affects the retina), glau-
coma (daily eye drops: the conjunctiva and cornea) and so 
on.

interview
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What precautionary principles, recommendations and/or 
solutions should we prescribe to patients? 

We need to advise them to protect their eyes by wearing 
headgear with a visor; to wear filtering glasses, or specific 
protective eyewear designed for the workplace; and to 
 consult their ophthalmologist on a regular basis if they are 
exposed to radiation on a regular basis.
In families with a history of retinopathy in the broadest 
sense, we can recommend and prescribe transparent fil-
tering lenses (Crizal ® Prevencia ®), and/or they should take 
advantage of a corrective lens prescription to add a filter.
Depending on one’s own convictions and the patient’s 
sensitivity, we can extend this protection to everyone.
Risk prevention is an integral part our mission as health-
care providers. Our counselling should also include diet 

and lifestyle recommendations for placing limits on to-
bacco and alcohol use, thus reducing oxidative stress and 
cell apoptosis.
Lastly, by working with opticians, we can adjust our rec-
ommendations to fit the specific needs of various types of 
patients. 

In the coming years, what impact might preventive 
clinical practice (and the role of the ophthalmologist) 
have on the frequency of eye problems?

One hopes that preventive clinical practice – which, I re-
peat, is an integral part of our role as medical doctors – will 
impact eye problems by decreasing their frequency! •

Interviewed by Annie Rodriguez

interview

Ophthalmologist, court expert, hospital practitioner.

Postgraduate degree in Ophthalmological Genetics.

President of the Société de Contactologie des Alpes.

Head of the department of genetic diseases of the retina and optic 
nerve at Grenoble University Hospital.

CEA consultant, Institut Laue Langevin, ESRF, MBL, in school and 
sports medicine.

Lecturer at Joseph Fourier University in ophthalmological risk 
prevention for safety engineers and occupational physicians.

Numerous publications in ophthalmic journals dealing with preventive 
and occupational ophthalmic medicine (white rooms, LEDs, etc.).

Numerous articles on ophthalmology in mainstream magazines.

Participation in a number of reports: 2009 SFO and 2001 and 2005 
SFOALC, coordinator of the 2013 report on myopia and contact lenses.

Author of five films: one on the tear film, three related to the use of 
lenses in children and one on myopia.

Speaker at many national and international conferences.

Dr. Sylvie Berthemy
Ophthalomologist
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Those most vulnerable to the chronic  
effects of light exposure are:

• Children
• The elderly 
• People with a family history of eye disease 
• People with photophobia 
• People who have had cataract surgery 
• People with hypermetropia 
• People who work outdoors 
• People exposed to sources of radiation  
and heat 
• People in prolonged contact with LEDs
• People with fair complexions  

KEY TAKEAWAYS
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Age-related Macular Degener-
ation (AMD) is a chronic degen-
erative disease of the retina. It 

selectively affects the central portion 
of the retina called the macula and 
causes the degeneration of retinal 
visual cells. 
AMD is the leading cause of legal 
blindness in industrialized countries. 
The pathology affects people over 50, 
and leads to the progressive loss of 
central vision, which is essential for 
seeing the details required to perform 
such everyday tasks as reading, rec-
ognizing faces and driving.

Pathophysiological mechanisms
The exact pathophysiological mech-
anisms of AMD are still poorly  
elucidated, but the implication of 
 intoxication processes leading to the 
death of retinal pigment epithelial 
cells has been established in recent 
years. During aging, these cells may 
present functional impairment re-
lated to the accumulation of proteo-
lipid complexes, known as lipofuscin 
granules, in lysosomes. 
These granules are formed gradually 
by the accumulation of undegraded 
protein and lipids from the external 
photoreceptor fragments phagocy-

tosed by the pigment epithelium.1 
Lipofuscin also contains cytotoxic de-
rivatives derived from the visual cycle 
such as A2E. Under the effect of blue 
light, A2E oxidizes and induces pro-
tein, lipid and DNA oxidation, causing 
significant oxidative stress in the cells 
of the retinal pigment epithelium dur-
ing aging and resulting in the death  
of the latter.2 

Pathogenesis
Age-related degeneration of the mac-
ula has a multifactorial pathogenesis. 
The primary factor is, of course, age, 
since the disease appears after age 
50 and its prevalence increases rap-
idly after age 75.
There is also a genetic predisposition 
to the disease: the risk of developing 
AMD is four times greater if a parent 
or sibling has it. Several genetic poly-
morphisms associated with the 
disease have been identified. Among 
them, variants of the gene coding  
for complement factor H or the gene  
encoding HTRA1 (a protease) are im-
plicated. Since 2005, a total of 19 
loci have been identified as being re-
lated to AMD 3. They involve a variety 
of biological functions, including the 
regulation of the innate immune  

Private independent practice; Cabinet of 
Ophthalmology, Hyères Var; Private Clinic 
Saint Michel Toulon, Var; Specialized 
diploma in Ophthalmology, Paris.

Dr. Henrik Sagnières
Ophthalmologist, Retina 
Specialist, Hyères, France

AMD is the leading cause of legal blindness in industrialized countries.  
It has two forms, atrophic and exudative, and a multifactorial pathogenesis.  

To cope with the ever-increasing incidence of AMD, retinal specialists  
resort to three strategies: primary prevention, patient management in clinical practice  

and prospective medical research aimed at finding new therapies. 

A M D :  C L I N I C A L  
P R O T O C O L ,  P R E V E N T I O N 

A N D  O U T L O O K

KEYWORDS 

AMD, macula, maculopathy, retinal pigment 
epithelium, lipofuscin, photoreceptors, A2E, 
oxidative stress, phototoxicity, blue light,  
in vitro, photoreceptors, anti-VEGF,  
drusen, prevention, antioxidants,  
photo-protection, Crizal ® Prevencia ®
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FIG. 1    Example of the progression of a patient with serious drusen to exudative AMD with chorioretinal anastomosis type neovascularization 

1.a - colour fundus photographs

AF 30° ART [HR]

FA 1:21.15  30° (9.0 mm) ART (11) Q: 27 [HR]

IR 30° ART [HR] FA 0:30.29  30° ART [HR] FA 1:03.70  30° ART [HR]

FA 2:33.68  30° ART [HR]

1.b - fluorescein retinal angiograph

system, maintenance of cellular 
struc ture, growth and permeability of 
blood vessels, lipid metabolism and 
atherosclerosis. The simultaneous 
presence of three variants (factor H, 
HTRA1 and CC2-FB) in the same in-
dividual can increase the risk of 
developing AMD by a factor of up to 
250.
Smoking is strongly associated with 
AMD: it increases the risk of develop-
ing the disease by a factor of three.4 
Numerous research studies have 
shown that a diet low in vitamins, 
trace elements and antioxidants can 
predispose to the disease.5 
Retinal phototoxicity related to blue 
light is also implicated in the patho-
genesis of AMD. The wavelengths 
responsible for this toxicity in the 
presence of lipofuscin were recently 
elucidated in vitro revealing a spec-
trum of blue-violet light ranging from 
415nm to 455nm with a highly toxic 
peak at 435nm. 6 This toxicity in-

creases in proportion to the amount 
of lipofuscin in the retina, but a 
slight toxicity remains, even in the 
absence of lipofuscin. These wave-
lengths are, of course, present in the 
solar spectrum, but can also be 
found in the radiation of certain 
light-emitting  diodes.
Obesity also doubles the risk 
of AMD. Hypertension, cardio-
vascular diseases and 
cholesterol have been impli-
cated as well, but their role 
remains uncertain.
The forms of AMD
AMD has two different forms, 
atrophic and exudative. The atrophic 
or “dry” form is related to atrophy of 
the macula, characterized by the 
progressive degeneration of the reti-
nal pigment epithelium and the 
neurosensory retina. There is no 
known cure for this form of the dis-
ease, which progresses slowly. The 
exudative or “wet” form is character-

ized by the abnormal development of 
blood vessels below the macula. This 
ocular neoangiogenesis is also known 
as choroidal or subretinal neovascu-
larization, thus providing another 
name for this form: neovascular AMD. 
These malformed new blood vessels 
are fragile and porous, and are there-

fore subject to vascular 
hyperpermeability. They also destroy 
the normal architecture of the retina 
and its functioning. 
The neovascular form has various 
subtypes depending on the type and 
location of neovasculature relative to 
the pigment epithelium. The photo-
receptors suffer and ultimately scar 
tissue develops, permanently destroy-

“Age-related degeneration  

of the macula has a 

mult i factorial  pathogenesis.”
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ing the macula. This is the most 
aggressive form of the disease and 
may represent two-thirds of the forms 
of AMD.7 Choroidal neovasculariza-
tion is due to the phenomenon of 
angiogenesis, in which vascular en-
dothelial growth factor (VEGF) plays a 
significant role. VEGF has therefore 
been the target of new therapeutic 
strategies developed in recent years, 
leading to the development of an-
ti-VEGF treatments. These treatments 
are now the gold standard for treating 
the disease and are administered via 
intravitreal (i.e. intraocular) injec-
tions, which are repeated every other 
month on average.
The early stages of AMD are charac-
terized by the presence of small 
yellowish white spots on the fundus 
in the macula region called drusen 
and/or alterations of the pigment  
epithelium. This feature defines age- 
related maculopathy or pre-AMD.

Exudative AMD: treatment protocol
The severity and speed of develop-
ment of the exudative form, along 
with the efficacy and cost of the treat-
ments developed to date, make it a 
real public health concern and a diag-
nostic and therapeutic emergency. 
Ophthalmologists/retinologists who 
treat AMD patients must be able to 
see them on very short notice (within 
a week at the most) if they present 
with scotoma (dark spots in their cen-
tral vision) or macular syndrome: a 
decrease in visual acuity or difficulty 
reading; metamorphopsia (distorted 
perception of images and straight 
lines). In the presence of these symp-
toms, eye exams must be conducted 
promptly, including visual acuity as-
sessment via an EDTRS chart, a 
fundus examination via a binocular 
slit lamp, fluorescein and/or indocya-
nine green (ICG) retinal angiography 

and optical coherence tomography 
(OCT).
If the diagnosis of subfoveal exuda-
tive AMD is confirmed by these 
examinations, it is recommended 
that anti-VEFG treatment be initiated 
as early as possible, irrespective of 
the initial level of visual acuity. Anti-
VEFG treatments must be 
administered by intravitreous injec-
tion. Extra- and juxtafoveal choroidal 
neovascularization with subfoveal 
exudative manifestations should be 
considered a subfoveal location of 
AMD.
In the current state of science, the 
most commonly adopted treatment 
protocol is as follows: one anti-VEFG 

injection per month during three con-
secutive months (the interval between 
the two injections must be at least 
four weeks), followed by a monitoring 
phase. During the monitoring phase, 
patients must be examined every four 
weeks as follows: a visual acuity as-
sessment using an ETDRS chart; a 
fundus examination and/or retino-
gram; an optical coherence tomogram 
(OCT). Fluorescein angiography may 
be performed if necessary. 
Another injection must be given after 
the first three injections, if persistent 
or recurring signs of continued ac-
tivity of the neovascular lesion are 
clinically detected via a fundus exam-
ination and/or optical coherence 

FIG. 2    Fluorescein angiography of atrophic AMD

IR 30° ART [HR] BAF 30° ART [HR]

BAF 30° ART [HR]

BAF 30° ART [HR]

BAF 30° ART [HR]

C
L

IN
IC



Points de Vue - number 71 - Autumn 201436

tomography. On average, patients re-
ceive six or seven injections per year.
AMD is a bilateral disease. After the 
first eye is affected, there is an in-
creased risk of bilateralization (about 
10% per year). In the presence of 
functional symptoms (i.e. visual im-
pairment, metamorphopsia, scotoma, 
etc.) concerning the fellow eye during 
follow-up, the patient should be seen 
on an emergency basis. It is recom-
mended that surveillance examina-
tions for AMD be performed on both 
eyes to screen for an asymptomatic 
incipient lesion in the fellow eye.

Atrophic AMD: patient management 
Unfortunately, the same therapeutic 
advances are not available for pa-
tients with atrophic AMD as for those 
with the exudative form.
Although it progresses more slowly, 
the long-term prognosis remains poor 
and possible complications involving 
neovascularization warrant regular 

monitoring (i.e. self-monitoring using 
the Amsler grid, leading to a rapid 
consultation if there is any change in 
functional symptoms). 
When the decrease in visual acuity 
becomes debilitating, management 
of patients with advanced AMD in-
volves rehabilitation and the use of 
low-vision-support magnifying opti-
cal systems to mobilize unaffected 
areas of retina to improve vision. 

Patients presenting with age-related 
maculopathy must be educated about 
self-monitoring methods, via the 
Amsler grid in particular. Patients at 
very high risk with large confluent 
drusen and RPE alterations must be 
examined frequently to detect the 
possible appearance of neovasculari-
zation amenable to treatment. It is 
essential that patients receive a clear 
diagnosis. Ensure that patients know 

FIG. 3    Exudative AMD with visible subfoveal neovasculature

ICGA 0:42.78  30° ART [HR] ICGA 1:46.37  30° ART [HR] IR AF 30° ART [HR]

3.a fluorescein

3.b indocyanine green angiography

IR 30° ART [HR]

FA 3:20.92  30° ART + OCT 30° (9.0 mm) ART (11) Q: 36 [HR]

AF 30° ART [HR] FA 0:34.15  30° ART [HR] FA 1:07.76  30° ART [HR]

FA 3:24.75  30° ART [HR]

“Protection from the sun via photo-protective 

lenses is st i l l  cal led for out-of-doors  

from an early age in view of the transparency 

of the crystal l ine lens in chi ldren.” 
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the name of the disease that is the 
cause of their declining visual acuity 
and whether they are suffering from 
an early or advanced stage of the 
atrophic or exudative form of the dis-
ease. 
Explain to patients that this is a 
chronic condition that can be treated 
but cannot be cured, and that it does 
not lead to total blindness (since pe-
ripheral vision is preserved). Regular 
follow-ups are essential. 
Inform patients about their visual 
prognosis, the risk of involvement of 
the second eye and the risk of pro-
gression from the atrophic form to the 
exudative form.

Primary prevention
The constantly increasing incidence 
of AMD fully justifies strong primary 
prevention efforts to combat this con-
dition. Primary prevention is based on 
combating the risk factors for the dis-
ease. For example, simple lifestyle 

and dietary preventive measures  
can be recommended to all, such as: 
combating tobacco use; combating 
obesity, lipid disorders and hyperten-
sion; practicing a physical activity on 
a regular basis; and adopting a diet 
rich in the macular pig ments lutein 
and zeaxanthin (found in fruits and 
vegetables) and omega 3s (oily fish 
like salmon, tuna, etc.).
Based on the results of conclusive 
research on the toxicity of blue-violet 
light radiation, a partnership with a 
manufacturer of eyeglass lenses has 
led to the development of lenses 
(Crizal ® Prevencia ®) capable of re-
flecting a fraction of this toxic 

radiation and preventing it from pen-
etrating the eye. It is therefore logical 
to recommend that as many people as 
possible wear this type of photo-se-
lective protection, particularly those 
with genetic risk factors.
Protection from solar radiation via 
photo-protective lenses is still called 
for out-of-doors from an early age in 
view of the transparency of the crys-
talline lens in children.
The prevention of complications for 
patients with precursor lesions is also 
currently necessary. This is accom-
plished primarily through the  
prescription of food supplements, on 
the basis of evidence provided by  
the publication of a number of large 
epidemiological studies. Supplemen-
tation with antioxidants (zinc and 
vitamins C and E) decreases the risk 
of progression and worsening of AMD 
by 25% in at-risk patients.8 Supple-
mentation with 10mg of lutein and 
2mg of zeaxanthin in addition to an-
tioxidants would reduce the 
progression of advanced AMD by 
18%. 9 The value of omega 3 is not as 
clear-cut, but studies have shown 
that taking large doses of DHA could 
reduce the risk of developing neovas-
cular AMD in high-risk patients.10

The prescription of food supplements 
whose composition is consistent with 
data from these studies is therefore 
recommended for at-risk patients and 
patients known to have AMD.

 

3.c Control OCT after three anti-VEGF intravitreal injections. C
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New therapeutic avenues
A number of new therapeutic avenues 
for AMD are currently being explored.
Some new molecules should soon be 
available in association with anti-VEGF 
treatments for exudative AMD, includ-
ing anti-PDGF (Platelet derived 
growth factor) agents, also adminis-
tered via intraocular injection. 
Numer ous other molecules are also 
being tested, including complement 
factor inhibitors and anti-TNF (tumor 
necrosis factor) molecules.
Gene therapy is also being studied in 
exudative AMD with the goal of 
produc ing an anti-VEGF agent di-
rectly in the retina by introducing a 
gene directly into retinal cells by a viral 
vector. This would free patients from 
risks related to repeated injections.

Cell therapy is a new avenue being ex-
plored for atrophic AMD. The idea is 
to implant stem cells or autologous 
RPE cells in the retina to renew the 
supply of functional cells and stop 
the degenerative process. 
Lastly, for visually impaired patients 
at a very advanced stage, an artificial 
retina is also under development. An 
implant is placed in the retina that 
will receive images via an eye-
glass-mounted camera. •

FIG.4    Example of a very-high-risk patient with untreated AMD 
 in one eye and drusen and pigmentary alterations in the other eye.

“The constantly increasing 

incidence of AMD ful ly 

justif ies strong primary 

prevention efforts to combat 

this condit ion.”
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AMD has a multifactorial 
pathogenesis:

• Age
• Genetics
• Smoking
• Diet low in vitamins,  
trace elements and antioxidants 
• Retinal phototoxicity  
(blue light)
• Obesity
• Hypertension
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 Introduction to disease prevention
In February 2014, approximately  
24 optometrists gathered at the  
University of Houston for the first ever 
Ocular Surface Disease Wellness Con-
ference. The subject of “wellness” and 
disease “prevention” were addressed 
in this historic two-day meeting. Prior 
to this meeting, most specialized 
gatherings by optometrists addressed 
disease diagnosis and treatment, 
rather than prevention. The concept  
of disease prevention is unique in the 
vision care arena. One possible ex-
ception is in the area of myopia where 
efforts to retard progression have 
been tried using bifocal eyeglasses, 
contact lenses (orthokeratology) and 
pharmacological agents (atropine).1 A 
follow-up meeting has been sched-
uled for December, 2014 in Dallas, 
Texas. 
Two conditions that lend themselves 
to prevention discussions by optome-
trists in the United States include 
ocular surface disease (OSD) and oc-
ular damage from high-energy visible 
light (HEV) as well as damage from 
ultraviolet light (UV). Macular degen-
eration (AMD) and cataracts play a 
major role in the United States health 
care system and any effort directed  

to the prevention of these conditions 
will benefit society both from a finan-
cial as well as a productivity perspec-
tive. Cataract surgery is the most 
commonly performed surgical proce-
dure in the United States today. The 
average cost of cataract surgery today 
is $3,230 per eye2, and it is rising 
because of the use of new technology 
(laser cataract surgery and multifocal 
IOLs). Estimates of the global cost of 
visual impairment due to age-related 
macular degeneration is $343 bil-
lion.3 
Specific to AMD prevention, U.S. op-
tometrists now focus on four areas of 
preventative steps. Those areas in-
clude nutritional supplements,  
genetic testing, specialty lens coat-
ings to block selective wavelengths of 
blue light, and periodic dilated fun-
dus examinations with OCT studies. 
While there are several OCT models 
available, we have personally been 
pleased with our newer Cirrus™  
HD-OCT instrument. Genetic risk as-
sessment for age-related macular 
degeneration is becoming commonly 
employed in the United States for 
those patients with risk factors. Steve 
Arshinoff4 writes: “Previously we con-
sidered the phenotypic appearance of 
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the eye, macular pigment levels and 
patient-related non-genetic factors to 
determine AMD risk.” 4 Genotyping 
with commercially available genetic 
testing (Macula Risk™, RetnaGene™) 
now allows us to predict with 90 per-
cent accuracy an individual’s 2-, 
5- and 10-year risk for progression to 
advanced AMD. Following the report-
ing of the Age-Related Eye Disease 
Study 2 (AREDS2) (NEI) results, we 
now have definitive information on 
AMD prevention and progression using 
particular nutritional supplements,  
although further research is necessary. 

Pathophysiology and economics
The number of people living with 
macular degeneration is similar to 
that of those who have been diag-
nosed with all types of invasive 
cancers.5 As many as 11 million peo-
ple in the United States have some 
form of age-related macular degener-
ation. The number is expected to 
double to nearly 22 million by 2050. 
Most researchers believe that blue 
light exposure has a role in the  
pathogenesis of AMD. According to 
Margrain et al.6: “Laboratory evidence 
has demonstrated that photochemical 
reactions in the oxygen-rich environ-
ment of the outer retina lead to the 
liberation of cytotoxic reactive oxygen 

species (ROS). These ROS cause ox-
idative stress, which is known to 
contribute to the development of 
AMD. The precise chromophore that 
may be involved in the pathogenesis 
of AMD is unclear but the age  
pigment lipofuscin is a likely candi-
date.” They continue: “Studies in 
human macular pigment density and 
the risk of AMD progression following 
cataract surgery lend further weight 
to the hypothesis that blue light ex-
posure has a role in the pathogenesis 
of AMD but the epidemiological  
evidence is equiv-
ocal. Blue-violet 
light has a twofold 
effect on lipofus-
cin. It causes an 
increase in pro-
duction and also activates its 
phototoxic components (free radi-
cals), causing the death of RPE cells. 
On balance the evidence suggests 
but does not yet confirm that blue 
light is a risk factor in AMD.”7 
Research by the Schepens Eye 
Institute (Harvard University) sug-
gests that a low density of macular 
pigment may also represent a risk 
factor for AMD by permitting greater 
blue light damage. 

Science 
Existing artificial light sources are  
basically of two types: incandescent 
(includes halogen) and luminescent 
(fluorescent and LED). Incandescent 
lights are becoming difficult to find in 
the typical home repair stores in the 
United States as the newer LED light 
sources begin replacing them. These 
newer light sources are much more 
energy efficient, have a longer life-
time and the government has decreed 
that this exchange takes place. It is 
thought that by 2020, 90% of all 

light sources world-
wide will be based 
on solid state light-
ing products and 
LEDs. These newer 
light sources give 

off a greater proportion of blue light 
than the older incandescent bulbs. 
We know that the sun is the standard 
light source. The blue light proportion 
of our daylight in the entire visible 
spectrum varies between 25% and 
30%. We know that blue light is vital 
to a number of physiological pro-
cesses 8 and interfering with it may 
have adverse effects. A recent study 
by Gray and colleagues in the Journal 
of Cataract and Refractive Surgery 
found that patients with blue-light  
filtering IOLs performed significantly 

Demonstrating Crizal ® Prevencia ® to a patient

“AMD is on the r ise. 

Prevention is a must.”
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better under driving conditions with 
glare compared with similar patients 
who had clear IOLs. Dr. Henderson 
and her colleagues see no harm posed 
by blue filters, at least in visual para-
meters: they “feel that the potential 
protection against AMD is worth it.”9

Clinical practice 
Several groups around the world have 
studied the potential health risks of 
products using LEDs. Basically three 
high-risk populations have been iden-
tified: (1) children and aphakes who 
receive a higher blue light proportion 
on the retina, (2) those individuals 
suffering from ocular photosensitive 
pathologies or using photosensitive 
drugs (light-sensitive agents used in 
photodynamic therapy such as 
Verteporfin used to ablate blood ves-
sels in the eye when treating wet 
macular degeneration), and (3) those 
individuals who are daily exposed to 
LEDs while using short viewing dis-
tances. 

1. AMD AND PROTECTIVE LENSES
As a practical matter, optometrists 
and ophthalmologists in the United 
States have begun the process of  
utilizing electronic medical records 
(ObamaCare). During the early part of 
the patients’ examination they are 
asked several questions by the tech-
nician and those individuals who fall 
into one of the above three groups are 
then counseled on the particular risks 
they face and are prescribed specta-
cle lens treatments which will help 
protect them from the increased 
threats offered by increased blue light 
presence. Because optometrists are 
the guardian of good vision, it is im-
portant for us to counsel patients 
about modifiable risk factors. Two of 
those risk factors include smoking 
and cumulative light exposure, espe-
cially UV and HEV blue light. 
We have found at the Clayton Eye 
Center in Morrow, Georgia that the 

best results are achieved when the 
doctor himself/herself initiates the 
conversation about blue light pro-
tection in the examination room and 
then the dispensing optician rein-
forces the message. We specifically 
prescribe the new Crizal ® Prevencia ® 
lens treatment in order to selectively 
filter out only the dangerous wave-
lengths while allowing the good 
wavelengths to pass through. We 
know that blue wavelengths are the 
most potent portion of the visible 
electromagnetic spectrum for circa-
dian regulation. Because the timing 
and quantity of light and darkness 
both affect sleep, evening use of 
amber lenses to block blue light 
might affect sleep quality. We have 
found over the past several months 
that our patients appreciate the fact 
that we are protecting their eyes with 
these discussions and we feel that to 
not educate our patients would be a 
great disservice. We reference data 
from the Beaver Dam and Blue 
Mountain studies, which implicate 
blue light as a factor for age-related 
macular degeneration, particularly 
following cataract surgery. Our clinic 
performs more than 3,000 cataract 
surgeries a year and each post-op 
visit emphasizes the potential risk of 
blue light. Our IOLs are blue block-
ing for added protection. Our practice 

recently became involved with an  
accelerated program emphasizing 
doctor-directed dispensing. Each of 
our nine optometrists now prescribes 
various lens products and coatings to 
each patient when indicated and out-
lines the specific products on a 
specially designed form and reviews 
these products with the patient. The 
patient is then escorted to the optical 
department from the clinical area by 
a technician or the doctor and the 
form is presented to the dispensing 
optician. Products such as AR, Tran-
 sitions ®, digitally surfaced progres-
sive designs (such as the Essilor S 
Series ™) and Crizal ® Prevencia ® 
coat ings have increased substantially 
as a result of this new process. 
Several lens manufacturers have be-
come involved with blue blocking 
technology; however, so far only 
Essilor has designed a coating that 
blocks specific wavelengths. VSP’s 
Unity BlueTech lens, Hoya’s 
Recharge ™ , PFO’s iBlucoat ™ and 
Signet Armorlite’s BlueTech (Indoor 
and Outdoor) all block HEV (high en-
ergy visible light) and offer improved 
contrast sensi tivity. However, they 
also block the blue-turquoise range, 
which has been demonstrated to be 
“good” light and necessary for other 
functions, including increased con-
trast sensitivity and mood regulation.

“The concept of disease prevention  

is unique in the vision care arena.”
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2. AMD AND NUTRACEUTICALS
The Age-Related Eye Disease Study 2 
(AREDS2) was a multi-center, ran-
domized trial designed to assess the 
effects of oral supplementation of 
macular xanthophylls (lutein and zea-
xanthin) and/or long-chain omega-3 
fatty acids (docosahexaenoic acid) 
[DHA] and eicosapentaenoic acid 
[EPA]) on the progression to advanced 
age-related macular degeneration 
(AMD). While the results of the study 
left several questions unanswered, it 
also led the way to changes with re-
spect to the prescribing of nutritional 
supplements for those patients with 
early macular degeneration and those 
at risk. Optometrists in the United 
States now routinely encourage their 
patients to take these nutraceutical 
supplements as a matter of procedure 
and this author suspects that this 
practice will become standard of care 
in only a matter of time. There are 
several commercial products on the 
market to choose from: Bausch and 
Lomb’s Preservision Eye Vitamin 
AREDS 2 Formula Soft Gels are prob-
ably the most commonly used. This 
particular product is beta-carotene 
free, which is a positive for current/
former smokers. Another product that 
I have frequently used is Science 
Based Health’s Macula Protect 
Complete, which is also beta-caro-
tene free. The study demonstrated 
that there was a 25% overall risk re-
duction of progression to exudative 
AMD. The role of macular pigment 
(MP) is also acknowledged and many 
optometrists now measure macular 
pigment and dose supplements ac-
cordingly. The U.S. diet is known to 
be low in lutein and zeaxanthin.10 The 
third carotenoid, Meso-Zeaxanthin, is 
a key carotenoid in the macula and 
even lower in the U.S. diet. We know 
that smokers are at high risk for 
AMD.11 In smokers and former smok-

ers, beta-carotene has been 
associated with an increased risk of 
lung cancer.12, 13, 14 

3. AMD AND GENETIC TESTING
Genetic testing has progressed in 
several areas of medicine over the 
past ten years. One area that has  
enjoyed the benefits of continuing 
research is AMD. We can now make 
a prognosis to within 90% accuracy 
of how a patient’s eye disease will 
progress.15 Several research projects 
have demonstrated that those pa-
tients subjected to testing have 
better outcomes than those without. 
At the 2013 American Society of 
Retina Specialists Annual Meeting, 
Dr. Peter Sonkin, a retina specialist 
from Tennessee Retina, presented 
the results from an analysis of the 
impact of genetic testing in their 
practice over a five-year period. The 
data revealed that patients who had 
Macula Risk testing and were sub-
jected to a stratified surveillance 
schedule as well as a patient edu-

cation program had better visual 
acuities on presentation compared to 
those patients without genetic test-
ing. The November 2013 Issue of 
Ophthalmology highlighted an article 
titled “Prediction of Age-Related 
Macular Degeneration in the General 
Population – The Three Continent 
AMD Consortium”, which is a study 
evaluating AMD prognostics using 
three prospective population-based 
studies: the Rotterdam Study, the 
Beaver Dam Eye Study, and the Blue 
Mountain Eye Study. The non-genetic 
model which included age + sex + 
BMI + smoking + AMD status has a 
78% predictive accuracy, while the 
genetic model, which included genet-
ics with the above criteria, had an 
82% predictive accuracy. Using all 
available information I have now 
come up with a formula for what the 
primary care optometrist should now 
do to prevent vision loss. This proto-
col is used by our doctors and many 
others and is a compendium of exist-
ing good practices. 

“The number of people l iv ing  

with macular degeneration is similar  

to that of those who have been 

diagnosed with al l  types of invasive 

cancers”
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4. THE CLAYTON EYE CENTER 
VISION LOSS MODEL IN AMD
- Diagnose AMD
- Perform genetic testing on each AMD 
patient
- Increase monitoring frequency in-
cluding OCT testing
- Prescribe the appropriate nutraceu-
ticals
- Prescribe selective blue-blocking 
spec tacle lenses
- Counsel patients on diet, smoking, 
exercise and weight (BMI).

Optometrists in the U.S. have em-
braced genetic testing for AMD much 
in the same way other physicians have 
embraced genetic testing for cancer 
and several other diseases. There are 
over 2,000 tests available. Screening 
embryos for disease is becoming 
more frequent. 

Conclusion 
In summary, AMD is on the rise. As 
individuals continue to live longer, 
the optometrist is going to diagnose 
increasingly larger numbers of cases. 
Prevention is a must. We now have 
several tools that will allow us to aid 
in our preventative efforts. Govern-
ment-mandated lighting changes will 
expose us to larger doses of poten-
tially harmful HEV blue light. Com-

puter usage continues to be on the 
rise and these tools as well as elec-
tronic tablets, smart phones and 
other games used at closer near point 
distances will also increase our expo-
sure. By prescribing spectacle lenses 
that can aid in filtering out the nox-
ious wave lengths, we may be able to 
prevent many individuals from acquir-
ing this dreadful disease down the 
road. By adding genetic testing and 
nutraceutical supplements to our  
armamentarium, we may be doing the 
world a tremendous favor. Our job is 
vision preservation, and this is one 
way to accomplish that task. To not 
implement the above protocol but 
rather take a “wait and see” approach 
may be doing your patients more 
harm than good. The Optometric Oath 
promoted by the American Optometric 
Association includes the following 
charges:
“I WILL advise my patients fully and 
honestly of all which may serve to  
restore, maintain or enhance their  
vision and general health.
I WILL strive continuously to broaden 
my knowledge and skills so that my 
patients may benefit from all new and 
efficacious means to enhance the 
care of human vision.”
The above approach fulfills my re-
sponsibility. •
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• By 2020 90% of all light 
sources worldwide will be based 
on solid state lighting products 
and LEDs

• The blue light proportion  
of our daylight in the entire 
visible spectrum varies between 
25% and 30%. 
 
• The Clayton eye center vision 
loss model in AMD –  
a compendium of existing  
good practices – recommends  
the following steps :
1. Diagnose AMD
2. Perform genetic testing  
on each AMD patient
3. Increase monitoring 
frequency including OCT testing
4. Prescribe the appropriate 
nutraceuticals
5. Prescribe selective  
blue-blocking spectacle lenses
6. Counsel patients on diet, 
smoking, exercise and weight 
(BMI).

KEY TAKEAWAYS
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The newborn child can see from 
the moment of birth, and even 
before. When we laterally illu-

minate a pregnant woman’s womb 
around the sixth month of pregnancy, 
we can see under ultrasound that the 
foetus turns its head away from the 
light source. This is also the case after 
birth. If newborns quite often keep  
their eyes closed, it may be because 
they are asleep. But if they are awak-
ened in a low-light environment, they 
will look at us. This enables us to meas-
ure their acuity, which is about 1/20. 
Depending on their complexion (very 
light or more pigmented), they are 
dazzled by light up to the age of about 
six months. For their comfort, strong 
light should be avoided. At the age of 
six months, their acuity reaches 2/10, 
and then 4/10 at one year and 10/10 
at about five years of age, remember-
ing that in preverbal children we 
measure detection acuity with acuity 
cards and then the more demanding 
morphoscopic acuity. The field of  
vision is complete at one year but the 
child needs to learn to use it, a pro-
cess that will continue more or less 
successfully throughout life, depend-
ing on motivation. This is evidenced 
by the large proportion of motorists 
who do not use the rear-view mirror. 

Colour and contrast vision is good at 
three months, but will continue to im-
prove until adolescence. Stereoscopic 
vision appears at four months and 
rapidly becomes excellent.
Focusing becomes precise at about 
eight months with the development of 
the fovea in which the cones are grad-
ually concentrated, enabling a reliable 
orthoptic examination. Ocular motor 
control, including saccades and pur-
suit, is precise at one year, although 
latency or reaction time is character-
ized by a certain slowness up to the 
age of about ten. This relative slow-
ness facilitates examination.

The role of light
Light plays a fundamental role in this 
visual performance. Numerous visual 
deprivation experiments conducted 
in baby monkeys and kittens show 
attrition of visual pathways due to vi-
sion deprivation, making it possible 
to define a “deprivation-sensitive pe-
riod”. The existence of this sensitive 
period in humans is now widely rec-
ognized. A baby presenting early lens 
opacity should be operated on during 
the first months of life to prevent  
severe amblyopia. Fitting aphakic in-
fants with contact lenses allows them 
to acquire normal vision. Simi larly, 
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The eyes of infants are permeable to both ultraviolet radiation and blue light, and extremely 
sensitive to glare. Although light is essential for the proper development of visual function  

in children, surveillance and protection are particularly important in the first months  
of life. Moreover, medical surveillance and early screening help prevent risks associated with 

possible anomalies of the visual system.
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strabismic amblyopia can be easily 
treated at nine months with tempo-
rary occlusion of short duration and 
an appropriate optical correction. 
But the duration of occlusion re-
quired lengthens with age and if 
treatment begins at age 5, recovery 
will be incomplete and fragile, de-
spite prolonged occlusion.
Light is therefore essential to the  
development of visual function. It 
conveys signals which are converted 
by the brain into information. The 
information influences the develop-
ment of neural connections, espe-
cially during childhood. What must 
we guard against?

The sun is the villain
People of my generation (born in 
1942) did not protect themselves from 
the sun, except on snow. If we are see-
ing more and more cases of AMD and 
other age-related pathologies, how 
much of that is due to the increase in 
life expectancy as compared with time 
spent at seaside and ski resorts, where 
we are subjected to cumulative sun 
exposure? As regards AMD, the POLA 
study (on age-related ocular patholo-
gies)1 was unable to show a significant 
correlation of disease with sun expo-
sure, which was also the case for the 
Chesapeake Bay and Blue Mountains 
Eye studies2. It was subsequently 
shown that a balanced diet reduced 
the incidence of AMD. However, new 
studies show increased onset of early 
AMD. In addition, the significant risk 
of sun exposure after cataract surgery 
is well known in clinical practice. It is 
crucial for this population to wear fit-
over sunglasses.

Good and bad blue light
The obsolescence of incandescent 
bulbs has paved the way for various 
categories of illuminants whose ef-
fects on ocular physiology are still 
poorly understood. The main concern 
is the high level of energy in the blue 
spectrum, narrowly speaking between 
450 and 500 nm in wavelength, and 
more broadly speaking, between 400 
and 510 nm. This range has been 
shown to cause damage to the retina 
of rodents. 

Since the ocular media of infants are 
permeable to UV and blue wave-
lengths, logically speaking, we 
should all be blind. But the strength 
of the infant’s retinal physiology pro-
tects him, especially since it is the 
accumulation of exposure over a life-
time that may cause irreversible 
damage. These hypotheses have not 
yet been completely verified, but nu-
merous experiments currently being 
conducted on animals implicate “bad 
blue” light. A real dilemma.
But if anything, the dilemma has 
worsened with the discovery of a new 
class of photoreceptor, melanopsin 
ganglion cells, whose axons leave the 
visual pathways at the optic chiasm 
and are projected into the hypothala-
mus. This is the regulatory pathway 
of our biological clock that synchro-
nizes a number hormonal activities, 
as well as our sleep-wake rhythm. 
This is corroborated by the blind, who 
frequently complain of sleep disor-
ders. The irony is that the pigment in 
these cells is wavelength sensitive 
with a peak at around 480 nm, 
hence the name “good blue” light.
The Spring 2013 issue of Points de 
Vue (no. 68) featured a remarkable 
series of articles on the proven and 
potential dangers of blue light. Even 

though it only considers adults, there 
is no reason to believe that the dele-
terious effects would spare children, 
when we understand that the conse-
quences occur with age. This issue 
complements and updates the data 
provided in the earlier issue.

Display screens
Since the growing use of all kinds  
of screens, especially LED screens, 
which are now commonly used by 
children as soon as they can point with 
their hand, at the age of about six 
months, concern has arisen about their 
possible impact on vision. In fact, there 
are no convincing proofs available. 
In France, a report by the Academy of 
Sciences (2013)3, containing several 
hundred references, points out the 
positive effects of displays in chil-
dren, including the awakening of 
attention, the development of digital 
learning ability and cognitive agility. 
The negative effects are minimized. 
However, the working group did not 
include any vision professionals. More- 
over, this report ignores the work of 
Michel Desmurget (2011)4, contain-
ing 1,193 references, which ad-
vances the risks of addiction to virtual 
environments with its social conse-
quences, the trivialization of violence, 

“The eyes should be protected from  

the sun for reasons of visual health and 

comfort from a very early age,  

and this practice must become routine.”
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wandering attention and obesity due 
to lack of exercise and meals on the 
run.5, 6 
The two studies agree on recommend-
ing limited use. One may only wonder 
why no impact on the visual system 
was identified (or it was possibly ig-
nored) in either report.

Lighting levels
The introduction of fluorescent light-
ing, driven by cost concerns and 
possibly comfort concerns, has signif-
icantly impacted luminous power in 
indoor environments. School children 
must receive 400 lux on their desks. 
But one wonders if is this for the 
teacher’s comfort or the children’s. 
Sensitivity to light develops rapidly in 
children, reaching its adult level in 
adolescence. It then gradually de-
creases with age. What teenager has 
not been reprimanded for reading in 
semi-darkness? But we forget that  
by age 35, we have already lost half 
of our sensitivity. “You’ll ruin your 
eyes… I know dad, speak for your-
self.” With the introduction of fluores-
cent tubes in the 60s along with 
improvements in lighting and its use 
for longer periods, concern has spread 
about possible adverse effects that 
have not proven justified. So we use 
lighting generously. Night lights in 
children’s rooms calm their parents’ 
anxiety. Studies in this field are 
fraught with methodological problems. 
How do we isolate the factors respon-
sible for the increase in the incidence 
of myopia or other pathologies in a 
rapidly changing world? Should we 
blame it on the increase in close work? 
That remains to be proven. Nutritional 
changes? Perhaps. On the other hand, 
the effect of relative confinement on 

the development of myopia has been 
clearly demonstrated in urban areas 
in Asia, among people living in con-
fined, rather than open spaces. 
Lighting quality and quantity become 
important for comfort with age, and 
particularly with advanced age.

The precautionary principle
This term drawn from the fields of 
theology and law has been increas-
ingly used in the medical field in 
recent times. It consists in establish-
ing a practice on the basis of a body 
of knowledge, or even presumptions. 
It must be weighed against the con-
straints imposed by the practice, by 
estimating the benefit-cost ratio. A 
concern for optimizing living con di-
tions, coupled with longer life expec-
tancies – one in two baby girls born 
today will live to be 100 – accounts 
for the widespread im ple mentation 
of medical and health measures to 
reduce risk exposure. In the field we 
are dealing with, what constitutes a 
reasonable attitude?

Sun protection
One finds spectacles with flat 
coloured lenses as early as the 18th 
century, known as “conserves”, which 
were meant to shield the eyes from 
glare and protect vision (see the 1759 
Richelet and 1902 Larousse diction-
aries), but wide-brimmed hats and 
more recently caps have also come 
into wide use. Climbers have long 
worn protective sun goggles. In both 
cases, the aim was to shield the wear-
er’s eyes from glare and improve 
comfort. Sunglasses for babies are  
a recent development. They have a 
wide bridge, often featuring a non-
slip design and wide temples that 
provide side protection. But most im-
portantly, they have a wraparound 
design that covers the eyebrows.
In the 1980s, I saw an albino child at 
the Bébé Vision clinic whose parents 
lived at a high elevation in the Alps. 
The optician prescribed the glasses 
shown in Figure 1. The side shields for 
adults were supplied by a manufactur-
er’s representative. A model for babies 

FIG. 1    Evolution of sun protective eyewear for children.
Sunglasses with side shields for adults  
and design not really optimized for babies.  C
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was not yet avail able. But times have 
long since changed. Opticians have  
developed a wide range of wraparound 
performance products, including side 
protection. Today, babies are well  
protected, if only for comfort reasons 
(Fig. 2, Fig. 3). 
But I was told by certain ophthalmol-
ogists that sun protection should only 
be resorted to in extreme situations in 
order to allow children’s retinas to de-
velop defence mechanisms to prevent 
them from becoming dependent on 
glasses!

New parental attitudes
Parental behaviour has evolved con-
siderably, and in a positive direction 
as regards protective gear for chil-
dren. The increased average age of 
parents at the birth of their first child 
– 30 for women and even older for 
men – as well as the choice of family 
planning are factors conducive to a 
higher level of concern in the care of 
children. Just consider how often par-
ents run to the doctor at the slightest 

concern. As for protective gear, par-
ents are proud to show off their 
babies with sunglasses, helmets and 
knee pads on their toy scooters. This 
is quite commendable. Such prudent 
behaviour has given rise to invest-
ments by the protective equipment 
sectors, including the optical sector, 
in response to the emerging needs of 
children and echoing current infor-
mation provided to paediatricians, 
general practitioners and, of course, 
ophthalmologists and opticians.

Screening,  
surveillance and diagnosis
The founding of the first Bébé Vision 
clinic in 1982 contributed to raising 
awareness in professional circles. 
The publicity given this initiative,  
devoted to the search for visual 
anomalies of all kinds, has raised 

awareness of the visual capabilities of 
the preverbal child. Infants see better 
than previously thought, and their vi-
sion deserves to be protected. The 
concept of a “sensitive period” led to 
recommending a first routine exam at 
the age of nine months. At this age, 
the examination is easy, and the child 
is cooperative and follows the treat-
ment. Opposition begins to appear at 
approximately 12 months. Once an 
indication has been iden tified, 
whether it is due to heredity, prema-
turity or an apparent eye disorder – often 
an epicanthic fold – the medical pro-
fession recommends a check-up with 
a specialist (ophthalmologist or or-
thoptist). This practice has 
significantly reduced the number of 
surgical procedures for strabismus, 
since most of them can be avoided by 
early correction of refractive errors. 
The discovery of amblyopia during the 
health check performed at the en-
trance to the first year of primary 
school (at age 5) has become much 
less frequent. Consequently, treat-
ment for the most serious ophthalmo-
logic pathologies is provided earlier 
and remarkable progress has been 
made in therapeutic regimens.

Determining best practice: 
screening, surveillance or protection? 
Routine screening of all children  
would be costly and unproductive, 
since it would inevitably be cursory. 
Nevertheless, in the absence of accu-
rate statistics, it is estimated that 
nearly 15% of infants require fol-
low-up, and more than half of these 
have a significant refractive error or a 
more serious disorder. Surveillance 
consists in referral to a specialist as 
soon as an indication or risk factor 

FIG. 2    Evolution of sun protective eyewear for children.
Wraparound design with wide bridge and wide temples  
that provide side protection.

FIG. 3    Evolution of sun protective eyewear for children.
Wraparound design that covers the eyebrows.
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has been identified. This the current 
practice in France and it is paying off. 
It is during these visits, but also  
during visits to the paediatrician or 
general practitioner, that parents raise 
the issue of sun protection. 
Opticians have also contributed to 
raising parents’ awareness. The eyes 
should be protected from the sun for 
reasons of visual health and comfort 
from a very early age, and this prac-
tice must become routine. There are 
no contraindications. Although cer-
tain therapeutic ratios still need to  
be measured, all evidence indicates 
that protecting the eyes against  
cumulative sun exposure is the re-
sponsible attitude.

Conclusion
It is somewhat delicate to propose a 
hierarchy of factors that have contrib-
uted to the increasing acceptance of 
eye sun protection for infants and  
children. Much remains to be done, 
however, to encourage widespread ac-
ceptance of the need for children to 
wear protective eyewear. The dissem-
ination of information on the dangers 

of exposure to high-energy visible 
light – particularly blue light and UV 
radiation – is gaining momentum, 
spurred on by the introduction of new 
lighting solutions. But better knowl-
edge about vision in children, coupled 
with low birth rates, is focusing par-
ents’ attention on their limited num-
ber of offspring, leading to a more 
protective attitude in their regard. 
Increased life expectancies are also 
making everyone more aware of the 
difficulties faced by the elderly as 
their sight begins to fail, irrespective 
of the origin of the pathology. Eyewear 
manufacturers have made a particular 
effort to provide appropriate solutions 
at a reasonable cost. Such products 
are even found in sporting goods 
stores. 
Finally, the medical and paramedical 
professions have become aware of the 
need to protect the vision of infants 
and provide more comfort for this  
little toddler who is not yet able to  
ex press his or her discomfort.
Protective eyewear for infants and 
children undoubtedly has a bright  
future. •

“Although certain therapeutic ratios  

st i l l  need to be measured,  

al l  evidence indicates that protecting  

the eyes against cumulative sun exposure 

is the responsible att itude.”

• The visual system is an 
integral part of the brain and 
begins to form 18 days after 
conception. During the sixth  
or seventh month of pregnancy, 
the foetus begins  
to see and react to light. 

• Light plays a crucial role  
in the development of such 
visual functions as acuity,  
and colour and contrast vision, 
from the first days after birth. 

• At birth, the newborn’s visual 
acuity is still very low (1/30); 
objects can only be detected 
from a short distance (30 cm), 
and only in black and white  
and with little contrast. 

• The eyes of infants are highly 
sensitive to glare and their 
ocular media are permeable 
to both ultraviolet light and blue 
light, due to the fact that their 
pigmentation is not yet 
complete. 

• The visual system matures 
gradually: babies develop 
stereoscopic vision at the age  
of six months and are able  
to distinguish all colours  
at one year, but their visual 
acuity only begins to function 
optimally (10/10)  
when they reach the age of six.

• The paediatrician  
and ophthalmologist play 
essential roles in monitoring 
and detecting anomalies 
throughout the process  
of visual development. 

• It is recommended  
that children be fitted with sun 
protective eyewear as early  
as possible for their comfort 
and visual health. 
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There is a saying in Portuguese 
that goes: melhor prevenir que 
remediar, which means “preven-

tion is better than cure”. Originating 
from the Latin praevenire (prae =  
“before”, venire = “to come”), “pre-
vention” literally means “to anticipate, 
to perceive in advance”. In medicine, 
the great challenge of the public 
health programmes is precisely to  
prevent diseases or to diagnose them 
as early as possible. With the ageing 
of the world population, it is vital to 
create programmes for the prevention 
of Chronic Non-communicable 
Diseases (NCDs), responsible for 63% 
of deaths in 2008. The majority of 
deaths from NCDs are attributed to 
diseases of the cir-
culatory system, cancer, 
diabetes and chronic 
res piratory diseases. 
The principal causes of 
those diseases include 
modifiable risk factors 
such as smoking, 
harmful alcohol con-
sumption, lack of 
physical activity and inadequate diet. 
Therefore, programmes for the pre-
vention of these diseases must focus 
their actions on these aspects. In ad-
dition to the scientific aspects, 
prevention and early diagnosis promote 
better economic-financial indicators in 
health budgets, with less expenditure 
and better use of resources.

Ophthalmology and prevention 
programmes
In ophthalmology, the prevention of 
some diseases is gaining increasing 
prominence. An ophthalmological test 
carried out in pre-school children, in 
adults at around the age of 40 and in 
older people aged over 60, is capable 
of preventing changes such as re-
fractive error amblyopia, diabetic 
retinopathy, glaucomatous optic neu-
ropathy and age-related macular 
degeneration, amongst others 1.  
We know that the cost of treating glau-
coma is much higher than investments 
to prevent it. The increase in cases of 
blindness, with its social and financial 
implications, shows that the right 

thing to do is to 
adopt major screen-
ing campaigns for 
early detection of 
suspected cases.2, 3

Educational pro-
grammes in terms 
of control of car-
d i o - c i r c u l a t o r y 
diseases would 

greatly reduce cases of retinal vascu-
lar occlusion, a major cause of 
diminished visual acuity in adults.  
Several authors have already demon-
strated the advantages of diabetic 
retinopathy control in telemedicine, 
with a reduction in the incidence of 
reduced visual acuity from diabetes.4 
The World Health Organisation re-

In ophthalmology, the prevention of ocular diseases is gaining increasing prominence. 
Educational programmes, screening campaigns, early medical detection along with 

protective eyewear can all together reduce the incidence of ocular alterations and limit their 
social and financial implications. Eye phototoxicity (due to UV and blue-violet light) is one of 

modifiable risk factors and, as such, can be reduced by a photo-protective eyewear.

P R E V E N T I O N  O F  O C U L A R 
P A T H O L O G I E S  

I N  O P H T H A L M O L O G Y

KEYWORDS 

prevention, refractive error amblyopia, diabetic 
retinopathy, glaucoma, glaucomatous optic 
neuropathy, age-related macular degeneration, 
AMD, pterygium, cataract, actinic keratitis, 
phototoxicity, protective eyewear, UV, blue light
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cently launched an Ocular Health and 
Prevention of Blindness programme, 
one of the most important chapters of 
which is cataract surgery.5 

Ocular phototoxicity
The biggest cause of avoidable blind-
ness throughout the world, cataract is 
perhaps one of the major examples of 
ocular alterations due to phototoxic-
ity. (Fig. 1) It is already a well-known 
fact that the earliest appearance of 
presbyopia occurs in geographic re-
gions with the highest incidence of 
UV rays. In Brazil, the age at which  
it appears in the north of the country 
may be up to 5 years lower, with pa-
tients presenting symptoms at age 38, 
whereas in the south this occurs at 
around 43 years. By clinical analogy, 
if UV rays are able to alter the flexi-
bility of the lens and modify its 
accommodation capacity, continuity 
of that action would lead to the de-
generation of its fibres and the onset 
of cataract. Continuing its intra-ocular 
pathway, part of the solar radiation 
reaches the retina and may be delete-
rious to the retinal tissue, causing 
age-related macular degeneration 
(AMD). 
The incidence of pterygium is also 
known to be higher in populations 
with greater daily exposure to sun-
light.6 ,7, 8  (Fig. 2) Another example of 
ocular phototoxicity is actinic kerati-

tis in addition to peri-ocular cuta ne-
ous lesions. 

Importance of ocular protection
All this clinical evidence has created 
awareness of the need for ocular pro-
tection against UV rays. Taking into 
account the fact that a clear eye lens 
lets more radiation through than a lens 
that is beginning to form a cataract, 
protection against UV rays is advisable 
from childhood. Long-term longitudinal 
population studies would be necessary 
to enable us to judge the reduction in 
ocular diseases caused by solar radia-
tion in a population that used protec-
tive glasses from childhood, compared 
to a population without protection. 
But it is not only UV rays that are dan-
gerous for the eyes. Recent studies 
have shown that blue light also has 
harmful effects on the retina. Known 
for its importance in relation to chron-
obiology, the blue light of the visible 
spectrum has a part of wavelength 
range that is harmful for the cells of 
the retina; the other part is beneficial 
to cognitive and chronobiology func-
tions. This shows us that the concept 
of “selective” ocular protection against 
solar radiation is a reality that needs to 
be observed. The use of ophthalmic 
lenses with selective photo-protective 
features is a major advance in ophthal-
mology. •

FIG.2    Clinical aspect of pterygiumFIG.1    Clinical aspect of cataract
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• The phototoxicity of solar 
radiation may be deleterious  
to the ocular tissues. 

• The higher daily exposure  
to sunlight, the higher incidence  
of photo-induced ocular 
damage (pterygium, actinic 
keratitis, cataract, age-related 
macular degeneration, etc.) 

• UV rays are able to alter the 
flexibility of the lens and modify 
its accommodation capacity; 
continuity of that action would 
lead to the degeneration of its 
fibres and the onset of cataract. 

• A part of blue light (blue-
violet portion) also has harmful 
effects on the retina.

• Clinical evidence has created 
awareness of the need for 
ocular protection against UV 
rays and blue-violet light.

KEY TAKEAWAYS
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Market research brings 
insightful findings  
on individuals’ 
attitudes towards eye 
health protection 
around the world. 
Besides the facts  
and figures brought 
out by the studies,  
Cancer Council 
Australia is showing  
the way to work  
on awareness and 
patient education. 

P.52  Market initiatives inspired 
 by oncology in Australia

P.56  How people protect  
 their eye health 
 around the world in 2014

P.60  Why are women  
 and the over-50s more  
 engaged with eye health?
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Points de Vue: Professor Olver, please could you provide 
our readers with your perspective on the current scope of 
the activities of Cancer Council Australia and give them 
a little background on its origins and vision?

Prof. Ian Olver: Cancer Council Australia is the national 
body in a federated structure of state and territory Cancer 
Councils. We are funded by our member organisations to 
undertake national activity, such as advocacy for cancer 
policy to the Federal Government and national media. 
We help drive national prevention campaigns and activi-
ties, and working with our national committees, we 
produce the National Cancer Prevention Policy, which is 

updated by our committees according to the latest evi-
dence available. We also produce clinical practice 
guidelines on a custom designed wiki to allow continual 
updating and wide dis semination. 
Our Supportive Care Committee co-ordinates patient infor-
mation and we communicate to the public through social 
media and interactive sites such as iheard.com, which 
allows people to ask questions about cancer claims that 
they have seen on the web. 
We promote cancer prevention lifestyle messages such as 
tobacco control, diet and exercise and sun protection, as 
well as early detection by encouraging participation in  
national cancer screening programs. On the fundraising 
side, Cancer Council Australia is responsible for national 
corporate partnerships and national pro motion of major 
fundraising events such as Daffodil Day, Pink Ribbon and 
Australia’s Biggest Morning Tea. Cancer Council Australia’s 
vision is to minimise the threat of cancer to Australians, 
through prevention, best treatment and optimal support 
for patients with cancer and their families.
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interview

Australia has the world’s highest rate of skin cancer. When it comes to preventing  
the threat of UV, the Cancer Council of Australia is probably the most experienced 

organisation in the world. Prof. Ian Olver, CEO of the Cancer Council of Australia, highlights 
the main initiatives implemented in the marketplace for Points de Vue,  

and gives his perspective on the future.
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A U S T R A L I A ’ S  I N I T I A T I V E S
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Overwhelmingly Australians have been made aware  
of the risk of skin cancer via the “Slip Slop Slap” 
campaigns of the Council. How important is this 
awareness of the dangers of UV exposure both locally 
and internationally? What is the impact of this  
on public health?

Protection against excessive UV exposure is a modifiable 
risk factor for skin cancer. In Australia skin cancers are a 
great economic burden. There are over 1 million GP con-
sultations each year for non-melanoma skin cancer. Over 
430,000 non-melanoma skin cancers are diagnosed each 
year and around 12,000 melanomas. We have over 2,000 
deaths form skin cancer each year. The “Slip Slop Slap” 
campaigns have raised awareness of the importance of 
covering up the skin, as well as using sunscreen on ex-
posed areas to reduce skin damage, and subsequent skin 
cancers, when the UV level is three or above. We know 
from measures like our National Sun Survey, younger 
Australians are starting to get the message. For example, 

in our 2004 survey, 60 per cent of adolescents said they 
would like to get a suntan, which had fallen to 45 per cent 
by 2011.

What have been the most significant developments  
in the scientific or clinical research in relation  
to UV exposure and cancer since you started with  
Cancer Council?

From the public health perspective the introduction of the 
UV index and its reporting in the press gives people an 
accurate picture of what times during the day in their ge-
ographic location the UV index will be 3 and above, which 
signals the need for sun protection. With regard to skin 
cancers, the most lethal, melanoma, has been curable  
if caught early and surgically removed, but fatal after it 
spreads. For the first time we have seen new targeted ther-
apies developed that increase the survival time of 
widespread disease, because they target altered genes 
that are responsible for the growth of the cancer or target 

“Children can be very sensit ive  

to sun damage.”

interview
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proteins that are preventing the body’s immune system 
from attacking the cancer. These drugs alone and in com-
bination offer promise of vastly improved outcomes with 
less side effects than pre vious therapies.

In recent years Cancer Council has added “Seek and 
Slide” as required actions against UV exposure. What 
were the drivers behind this change, in particular with 
relation to ocular health?

Cancer Council added “Seek and Slide” to “Slip Slop 
Slap” to reinforce the message that seeking shade when 
the sun is most intense also helps to reduce the risk of 
skin damage. Sliding on sunglasses recognised the dam-
age that UV exposure can do to the eyes, ranging from 
cataracts to retinal cancers and cancers on the skin sur-
rounding the eyes. We have encouraged both children and 
adults to get used to protecting their eyes along with  
protecting the rest of the skin.

Sunglasses have had mandated standards and 
classification for UV protection for some time, but  
now Cancer Council is embarking on the endorsement  
of the “clear” prescription spectacle coating Crizal ® UV. 
What role do you believe this will play in the further 
prevention of ocular and peri-ocular cancers?

Many who wear prescription spectacles have had difficulty 
adequately protecting their eyes. Devices such as clip on 
sun lenses are often bulky and address the UV that comes 
through the lens, but not that which comes in from the 
sides and reflects of the back surface of the lens into the 
eye. The Crizal ® UV prescription lenses reduce both the 
UV coming to the eye through the lens and that being re-
flected onto the eye from the back of the lens, which will 
increase the protection of the eyes and skin around them. 
Reducing the UV exposure translates into reduced risk of 
skin cancer and eye cancer.

What other initiatives do you believe are required  
to improve the level of public safety and awareness  
to help reduce avoidable cancers, particularly in relation 
to the eyes?

There are target groups such as outdoor workers who are 
constantly exposed to UV as part of their regular job. They 
should be aware of the risks of sun damage to their skin 
and eyes and provided with protection or even have work-
ing hours changed to avoid the times of day when the UV 
index is high. Protection should include adequate eye pro-
tection.

Children are often thought of but also often overlooked 
when it comes to protecting their eyes. With their clear 
ocular media allowing greater UV transmission,  
what level of protection do they actually require?

Children can be very sensitive to sun damage. Avoiding 
sun exposure when the UV level is three or above is a good 
strategy for young infants. As a part of encouraging sun 
protection behaviour, children should wear hats, suitable 
clothing and have their eyes protected. Behaviours com-
menced in primary school are important. In addition 
schools should provide adequate shade cloth protected 
areas to allow shelter when the UV level is 3 or above.

In your opinion, what is the key role that ophthalmic 
clinicians (ophthalmologists, optometrists and  
optical dispensers) should be playing in prevention  
and protection against cancer?

The key role of ophthalmic clinicians in cancer prevention 
is in examining the eyes to ensure that they monitor pig-
mented lesions on the retina and detect early cancers in 
the skin around the eyes. Early detection of both is impor-
tant to their outcomes. In terms of prevention, they should 
counsel  patients to protect the eyes as well as wearing 
hats, approp riate clothing and using sunscreen when the 
UV exposure warrants it (a UV index of 3 or above).

“Reducing the UV exposure 

translates into reduced risk of 

skin cancer and eye cancer.”

interview
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• Cancer Council Australia encourages  
both children and adults to get used  
to protecting their eyes along with protecting 
the rest of the skin.
 
• Among several initiatives,  
Cancer Council Australia endorses products 
such as sunscreen, sunglasses  
and UV protective clothing. 
 
• 2014 is the first time that Cancer Council 
has endorsed a product related to 
prescription (clear) lenses: Crizal ® UV. 

• Cancer Council Australia only endorses  
one product in a category.  
Crizal ® UV is that product in the area  
of anti-reflection coatings. 

• Crizal ® UV lenses reduce UV by both 
transmission and reflection. 

KEY TAKEAWAYS

Where to next? What are the key areas in the next decade 
for this important health issue?

Increasing public awareness of the need for sun protec-
tion, including the eyes, remains the major challenge to 
reduce the incidence of skin cancer. The UV coating of 
prescription lenses and the wearing of sunglasses each 
has a place in modifying this risk. 
The advances in personalised medicine with more targeted 
therapies for melanoma will result in increasing survival 
rates for those with widespread disease. •

Interviewed by Tim Thurn

Professor Ian Olver, a highly respected medical oncologist and 
researcher both in Australia and overseas, is a member of the Advisory 

Council for Cancer Australia (the Australian Federal Government’s 
cancer control agency) and sits on the Council of the National Health 

and Medical Research Council. As head of the nation’s peak non-
government cancer control organisation,he is a leading independent 

voice on evidence-based cancer control policy.

While Clinical Director at Royal Adelaide Hospital Cancer Centre,  
Professor Olver established the first oncology clinic in Alice Springs  
and pioneered a telemedicine link for multidisciplinary cancer care 

between Adelaide and Darwin. He is a leading campaigner for improved  
care of Indigenous Australians with cancer, following his 

groundbreaking work as a remote oncologist in Central Australia. 

His books include Conquering Cancer: Your Guide to Treatment and 
Research and Is Death Ever Preferable to Life? He has also written  

22 book chapters and over 240 research articles in journals. 

Professor Olver’s perspective is informed by his unique mix of clinical/
scientific experience and his work in the prevention and public health 

fields. He is also a well known researcher, whose current research focus 
is on psycho-social aspects of cancer. 

Clinical Professor in the Department of Medicine at the University  
of Sydney, Ian Olver was awarded the Cancer Achievement Award by 

the Medical Oncology Group of Australia in 2008 and in 2011 became  
a Member of the Order of Australia.

Professor Ian Olver
Chief Executive Officer, Cancer Australia
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While eyes have always been 
seen as a precious asset, 
they are difficult to preserve 

throughout a lifetime. With the spec-
tacular advances in ophthalmology in 
recent decades, it has become easier 
to improve and maintain one’s eye-
sight. In fact, far more information 
about eye health and safety is availa-
ble than ever before. And in many 
countries, access to eye care special-
ists has greatly improved. 
Yet there are still areas for improve-
ment worldwide because the question 
remains: at a time when we are bom-
barded with information, have we all 
become accustomed to protecting our 
eyes? What are the most widespread 
practices in today’s world? And are 
they evenly spread across all seg-
ments of the population? 
To answer these questions, Ipsos con-
ducted a major international survey 
on the following four continents in 
20141: Europe (France, Germany), 
North America (United States), South 
America (Brazil) and Asia (China, 

Japan, India). In each country, a sam-
ple of 1,000 people representative of 
the national population was surveyed 
(urban populations in China, India 
and Brazil). Overall, 7,000 interviews 
were conducted. In each country,  
the same indicators were measured, 
enabling researchers to compare per-
ceptions and habits across different 
countries. 
In the end, it appears that protecting 
eye health is a widespread practice 
worldwide, but that public education 
on the issue differs from one country 
to another. The research supports the 
need for different communication 
and targeting strategies to continue 
improving the public’s well-being and 
eye health. 

Remy Oudghiri is the head of the Trends 
and Insights department at the global market 
research company, Ipsos, in Paris.  
He has a sociology and marketing 
background (HEC, Political Sciences),  
with expertise in monitoring consumer trends 
and values at both local and global level.  
He is particularly experienced in planning  
and reporting large-scale international 
studies, especially in the area of consumer 
lifestyles and values. He is the author  
of a book about new technology 
(Déconnectez-vous, Arléa, 2013).

Rémy Oudghiri,
Director of the Trends & Insights 
Department at Ipsos, Paris, France

In 2014, the protection of eye health is a widespread practice worldwide.  
Yet there are behaviours specific to each country. A major international survey of 7,000 

people conducted on four continents – Europe (France, Germany), North America  
(United States), South America (Brazil) and Asia (China, Japan, India) – revealed the 

similarities and differences of the various practices.

P R O T E C T I O N  O F  E Y E 
H E A L T H :  W H A T  P R A C T I C E S 
T H R O U G H O U T  T H E  W O R L D 

A N D  W H A T  L O C A L 
S P E C I F I C I T I E S ?

KEYWORDS 

Prevention, protection, eye health, vision health, 
sun protection, seniors, women, trends
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On a global scale, two-thirds of 
individuals take preventive measures 
to protect their eye health. 
Interviewed about what they do to 
protect their eyesight, 68% of re-
spondents said they take at least one 
preventive measure (see Fig. 1).
Notable fact: this figure is comparable 
across countries. In countries such  
as China and Brazil, the health habits 
of the urban middle classes are in-
creasingly dovetailing with those of 
populations in developed countries. 
There is only one noteworthy ex-
ception: in Japan, only 36% of 
respondents report taking one preven-
tive measure.

The two pillars of prevention:  
sun protection and visiting a vision 
care specialist 
How do people take care of their 
eyes? Two preventive measures par-
ticularly stand out worldwide. The 
wearing of sunglasses is the first 
measure. This is a well-established 
habit among 32% of respondents. 
Protecting the eyes from sun expo-
sure is viewed as a very important 
health habit. Populations in France and 
the United States are most likely to be 
concerned about this issue. In these 
two countries, nearly one in two indi-
viduals reports wearing sunglasses to 
protect their eyes – 45% in France 
and 47% in the United States.

The second most widespread preven-
tive measure worldwide is visiting a 
vision care specialist. From this per-
spective, 30% of respondents believe 
there is nothing better than regular 
eye checks. It should be noted that 
people living in Western countries are 
much more likely to regularly visit a 

vision specialist: 48% in France, 
41% in the United States and 31% 
in Germany. In Asia, regular check-
ups are much less common (11% in 
China and 7% in Japan).
Respondents reported other prac-
tices as well, but they are much less 
widespread and their intensity varies 
greatly from one country to another. 
It should be noted, however, that the 
ubiquitous presence of screens is en-

couraging the most 
exposed individuals 
to protect their 
eyes. This reflects 
the fact that com-
puters and tablets 
are now an integral 

part of the workplace for a large num-
ber of people, with the proportion of 
those using lenses for protection 
from touch screens numbering on av-
erage one in ten individuals among 
the surveyed population.
Lastly, certain measures are specific 
to certain cultures. For example, in 

Asia (mainly India and China), a sig-
nificant percentage of the population 
reports regularly eating certain foods 
that supposedly have a positive effect 
on eyesight (47% in India and 41% 
in China). This type of prevention 
measure is much less common in 
Western countries, where food is 
more likely to be associated with 
health benefits unrelated to vision 
health.

Seniors and women are most 
concerned about protecting their 
eyesight 
The survey confirms that certain seg-
ments are more concerned about 
protecting their eyes than the rest of 
the population. Not surprisingly, the 
older you get, the more likely you are 
to take steps to preserve your eyesight 
(see Fig. 2). Seventy-three percent 
(73%) of people over 50 report taking 
preventive measures compared to 
66% of those under 35. Visiting an 
eye care professional is the factor that 

“The ubiquitous presence of screens  

is encouraging the most exposed 

individuals to protect their eyes”

FIG 1    Specific things people do for their eyes (in %) 
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You take specific treatments for a diagnosed eye disease 
(glaucoma, others)

You take dietary supplements specifically for your eyes

Your wear glasses that enable you to protect your eyes  
for specific activities (DIY, welding, sports, laboratory work)

You regularly moisten your eyes (with artificial tears, 
physiological saline solution, a lubricant)

You wear glasses that are specifically recommended  
for watching or working with display screen

You regularly eat certain foods because you know they are good 
for your eyes (specific fruits and vegetables, fish)

You have your eyes and vision checked regularly  
by a specialist

You regularly wear sunglasses when you are outside 32
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most differentiates the older popula-
tion. While all generations have 
adopted the habit of wearing sun-
glasses, the practice of regularly 
visiting a vision specialist increases 
with age. Forty-one percent (41%) of 
people over 50 report doing so com-
pared to only 25% of those under 35.
Another segment being proactive 
about caring for their eyes is women. 
For one thing, more women do some-
thing to protect their eyesight: 70% 
versus 65% of men (see Fig. 3). 
Secondly, they are significantly more 
proactive than men when it comes to 
most preventive measures. Far more 
women than men, for example, report 
wearing sunglasses when they are 
outside (37% vs. 28%). Women are 
also more likely to regularly see a  
vision specialist (33% vs. 27%). 
Similarly, they are more likely than 
men to report taking into account the 
ability of certain foods to protect their 
eyesight (26% vs. 22%). Last but not 
least, more women than men lubri-
cate their eyes (17% vs. 12%). 
In short, women are currently more 
aware than men and act accordingly. 
This is a tuned-in population, which 
means that women are also seeking 
information on long-term protection.

Eye care professionals:  
an intermediary role among 
healthcare providers
A more detailed breakdown of the fig-
ures concerning visits to eye care 
professionals shows that 37% of  
respondents reported seeing an  
ophthalmologist (optometrist in 
English-speaking countries) at least 
once a year and 29%, an optician. 
These figures are significant: on aver-

age, one-third of the population has 
contact with a vision specialist at 
least once a year. 
Yet when these figures are compared 
with those involving other special-
ists, it becomes clear that visits to 
other professionals are far more com-
mon. (Fig 4) This especially holds 
true when it comes to general practi-
tioners, whom 63% of respondents 
report seeing at least once a year. 
And respondents report visiting den-
tists far more often than they do 
ophthalmologists. Fifty-nine percent 
report visiting an ophthalmologist at 
least once a year. 

Overall, eye care professionals rank 
behind dentists and, for women, gy-
naecologists. On the other hand, they 
rank ahead of dermatologists, osteo-
paths, cardiologists and nutritionists. 
Vision specialists play an important 
albeit intermediary role. In all of the 
survey’s countries, patients are much 
less likely to visit an eye care profes-
sional than a general practitioner, 
which is to be expected, but also far 
less likely than a dentist even though 
vision is a precious asset, as demon-
strated by numerous surveys. For 
example, a survey conducted by Ipsos 
in 2013 2 among young people aged 

“Seniors and women are most 

concerned about  

protecting their eyes”

FIG. 2    Differencies between age groups.

M
A

R
K

E
T

 W
A

T
C

H

AT LEAST ONCE

You regularly wear sunglasses when you are outside

You have your eyes and vision checked regularly by a specialist

You regularly eat certain foods because you know they are good  
for your eyes (specific fruits and vegetables, fish)

You wear glasses that are specifically recommended  
for watching or working with display screens

You regularly moisten your eyes  
(with artificial tears, physiological saline solution, a lubricant)

Your wear glasses that enable you to protect your eyes for specific activities  
(DIY, welding, sports, laboratory work)

You take dietary supplements specifically for your eyes

You take specific treatments for a diagnosed eye disease (glaucoma, others)

TOTAL Men Women

68

32

30

24

19

15

12

7

3

65

28

27

22

19

12

16

6

4

70

37

33

26

19

17

8

7

3

% DO AT LEAST ONE ACTION FOR THEIR EYES

TOTAL

68

16-34 y. o.

66

35-49 y. o.

65

50-64 y. o.

73

FIG. 3    Differencies between men and women. 
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15-30 showed that the eyes, after the 
teeth, were the part of the body con-
sidered most important to take 
excellent care of as early as possible. 
This opinion was consistent across 
Europe, the United States and China. 
Europe ranks number one for the  
frequency of visits to general practi-
tioners, while the number of visits to 
eye care professionals is relatively 
uniform among the other regions cov-
ered by the survey. Americans are 
most likely to get regular eye check-
ups and to see an ophthalmologist 
than any other nationality. In emerg-
ing countries, the urban and online 
population has greater access to 
 vision professionals.
Lastly, while seniors are more likely 
than young people to visit specialists, 
a significant percentage of young 
people get regular checkups. This 
fact can undoubtedly be explained, in 
part, by the role played by parents 
and schools.

Women and seniors: populations 
more concerned about protecting 
their eyesight
In conclusion, it seems that while 
populations in most of the countries 
surveyed are aware of measures to 
protect their eyesight, certain seg-

ments are more committed. In 
particular, women and seniors are 
more likely to see vision specialists 
and on a more regular basis. As a re-
sult, they are priority targets for any 
prevention campaign. These results 
should also encourage eye care pro-
fessionals to also target less 
committed populations, i.e. young 
people and men. This is a public 
health issue that requires more tar-
geted information. •
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“Protecting eye health 

is a widespread 

practice worldwide” 

FIG. 4    The healthcare professionals they have visited. 
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The two pillars of prevention 
worldwide: sun protection and 
visiting a vision care specialist 
• 32% of people worldwide 
wear sunglasses (45%  
in France, 47% in the USA)
• 30% of people see a 
specialist (48% in France)
• 41% in the US,  
31% in Germany, 11% in China,  
7% in Japan.

On average, one-third of the 
population has contact with  
a specialist at least once a year.
• 37% of respondents see a 
doctor-prescriber at least once 
a year, and 29% an optician.

KEY TAKEAWAYS

General practitioner

Dentist

Chemist

Gynecologist

Eye doctor

Optician

Dermatologist

Physiotherapist/Osteopath

Cardiologist

Dietician/Nutritionist

63

59

57

53

37

29
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Prevention has become a focus of health strategies in many countries, especially  
those with growing ageing populations. Changes are also happening in the attitudes  

and perceptions of individuals. Two consumer groups in particular emerge as being more 
engaged in the health of their eyes: women and those over the age of 50.

T H E  W E L L - B E I N G  
O F  ‘ W E L L - S E E I N G ’ -  

W H Y  A R E  W O M E N  A N D  
T H E  O V E R - 5 0 s  M O R E 

E N G A G E D  W I T H  T H E  H E A L T H  
O F  T H E I R  E Y E S ?

KEYWORDS 

Prevention, protection, eye health, vision health, sun protection, seniors, women, UV, blue, light
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 O ver the period 2012-2014, Zed 
Marketing conducted multiple 
qualitative research projects 

with Eye Care Professionals (ECPs: 
i.e. opticians, ophthalmologists and 
optometrists) and consumers (glasses 
wearers) in France, Spain, Germany, 
Switzerland, China, the U.S. and 
Canada. From these, Zed Marketing 
was able to gain an understanding of 
consumer awareness and ECP man-
agement of preventive eye care to 
feed into impactful and relevant com-
munication recommendations. 

We live in a visual society,  
but the eye is not number one
“Good vision is a part of good health, 
being safe and avoiding danger” 
(U.S., 27, female).1

The eye is a highly complex organ 
that allows us to see and understand 
the world around us. Vision has al-
ways been important and is becoming 
increasingly so in today’s society, 
where even our mobile telephones 
have become more visual than audio.2 
Consequently, the loss of sight is the 
number one health fear in the U.S., 
higher even than HIV/AIDS or cancer.3 
Despite this importance placed on 
being able to see, the eye is often 
overlooked as a part of the body that 
cannot be protected or get ill in the 
same way as other organs. 
“Honestly, the health of the eye is 
something I just don’t think about, 
it’s not as important as my heart or 
my circulation” (France, 51, male).4

When things go wrong with our sight 
under the age of 40 it is thought to be 
due to ‘bad genes’. Everyone is then 
aware that from the age of 45 or so, 
our eyesight starts to worsen. Presby-
opia is accepted as inevitable and 
there is often little thought or ques-
tion as to what could potentially be 
done to prevent, slow down the onset 
or the rate of deterioration. 

Challenging perceptions of how  
the environment affects our sight
In more developed countries, con-
sumers are only just beginning to 
consider additional exogenous fac-
tors and the impact it can have on 
the health of their eyes.
Ultra violet (UV) is the main offender, 
and is widely known already due to 
its noxious effect on skin.5  
However, the dangers associated 
with UV and its exact impact on eyes 
are often not clear and are under -
estimated. As a consequence, pre-
vention against UV is currently often 
limited to wearing sunglasses on 
sunny days. The idea that UV can 
also affect the eyes on a day-to-day 
basis is often ignored.  
Asia leads the way against Europe in 
terms of awareness and understand-
ing about UV issues and related eye 
damage (a subject matter which has 
been widely reported about in Asian 
media).

“UV protection is very simple, there-
fore no excessive description is needed. 
This is because everybody knows the 
damage that UV does to eyes” 
(Optometrist, Taiwan).5

Globally, a dependence on technology 
and an increase in the number of 
hours spent looking at screens have 
raised concerns about ‘visual fatigue’ 
and the short term symptoms. Glasses-
wearers are also beginning to notice 
that use of certain electronic devices 
for extended periods may be negatively 
affecting their visual performance in 
the long term.6

“Before we used to read only books, 
now we are using all sorts of vision 
that never existed before” (Canada, 
30, female).7

Consumers in Asia are generally 
more anxious about ‘waves’ (radia-
tions) in general, living in countries 
that rely heavily on technology and 
that have seen a drastic increase in 
the number of myopic children.8  

“To prevent an issue  

from happening is the best way 

to look at health;  I  do  

whatever I  can to implement 

preventive measures.”
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Coupled with bad pollution in cities, 
this health-threatening environment 
has encouraged people to find strate-
gies to try and avoid blue light (BL) 
damage with many anti-BL products 
available on the market.5  
“It’s all those screens: too much TV, 
computer and playing on iPad” 
(China, parent of a myopic child).9

Increased awareness about UV, BL, 
and the rise in the use of technology 
have started making people question 
the fragility of the eye and its health, 
before its unavoidable ageing.
Nonetheless, other than regular visits 
to an eye doctor, there would appear 
to be a general lack of awareness as 
to what should or can be done to keep 
the eye ‘healthy’. 
“I see my doctor and use eye drops 
for dry eyes. What else is there left to 
do?” (France, 46, female).4

ECPs: currently control and correct
Even if it may contribute to ‘healthier’ 
eyes, the act of going to see an ECP 
is often more reactionary than pro-
active. People currently do not think 
of going to see an eye doctor unless 
they require corrective glasses/contact 
lenses or have a problem with their 
eyes. For this reason, all eye care  
professionals are perceived by people 
as helping to correct vision and solve  
eye issues, rather than offering any  
preventive benefits.

Two consumers groups in particular 
emerge as being more engaged in  
the health of their eyes: women and 
those over the age of 50. 

Over 50: prepared to help prevent
With age, many people start to suffer 
from their first health issues, with 
certain diseases known to become 
more common. 50 is often used as a 
milestone for someone to take stock 
of their health and, where necessary, 
consider some healthy changes.
This can include a change in diet, in-
creasing exercise and other preventive 
measures such as taking vitamins or 
getting regular health checks. Those 
over 50 are often proactively looking 
as to how they can stay healthy and 
avoid serious illnesses, and this too 
would seem to extend out to their  
eye health.
“To prevent an issue from happening 
is the best way to look at health; I do 
whatever I can to implement preven-
tive measures” (France, 62, female). 4

“The earl ier preventive measures  

are taken, the more beneficial  

and impactful  the effect can be.”
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This belief is further underpinned by 
the ECPs themselves (especially op-
ticians and optometrists), as even 
though in Europe and USA they are 
fully versed in UV damage, some are 
not always able to pinpoint the exact 
damage that can occur.10 As a result, 
talking about the more abstract long-
term benefits of protecting against  
UVs to their customers can prove  
to be challenging. At the time of our 
studies (2012, early 2013), only 
ECPs in Asia felt comfortable talking 
about BL to consumers to warn them 
of the dangers.5

Focus on prevention
Prevention has become 
a focus of health strate-
gies in many countries, 

especially those with growing ageing 
populations. Changes are also happen-
ing in the attitudes and perceptions 
of individuals, all encouraging signs 
that eye health may soon be taken 
more seriously.
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Over 50: more aware  
of what can go wrong
The over-50s have a better general 
awareness of eye-related diseases  
(especially Age-Related Macular De-
generation (AMD), glaucoma and 
cataracts).
“AMD is like Alzheimer’s of the eye, you 
lose your vision little by little, and it 
must be awful!” (France, 55, male).4

This is thanks firstly to national dis-
ease awareness campaigns (which are 
sometimes directed specifically at  
this age group) inviting them to take 
self-diagnosis tests or to visit a doctor; 
and secondly, people over 50 have 
more experience of peers who have 
already been directly affected.
AMD is also becoming a much talked 
about topic, its incidence rate in-
creasing with ageing populations.11  

Over 50: more aware  
of what is going wrong
For many, the onset of presbyopia is 
the first time in their lives that will 
require them to wear corrective 
glasses. As they become aware of 
something happening to their eye-
sight, they are, by association, more 
concerned about the overall health of 
their eyes.

Women: avoid ageing at all costs
Women are more readily open to the 
idea of prevention as they have al-
ready integrated it for another organ: 
their skin. They are aware of and are 
often taking specific measures to 
slow down and prevent premature 
signs of ageing on their skin. The neg-
ative impact of UV on skin in this 
respect is well known, so the need to 
also protect eyes against UV light 
damage is more intrinsic for women. 
Inclusion of an AR or anti-UV coating 
can be an important criterion of lens 
choice for women.10

Women: the importance of being 
seen (by an ECP)
Women visit health care profession-
als more often than men12 and are 
more likely to seek out preventive 
care.13 This may be due to women 
being more likely to report poorer 
health14 or because, as women are 
often responsible for their family’s 
health, it is in their best interest to 
stay healthy. This means that pre-
ventive health care measures are 
generally more top of mind.
“My grandma has AMD, I want to  
be sure that I have my eyes checked 
as often as possible” (Canada, 44, 
female).6

Men, on the other hand, seem to have 
lower awareness about health prob-
lems and are more reluctant to go to 
the doctor.15 

ECPs: moving towards prevent  
and protect
ECPs, too, are thinking more preven-
tively, as they now have better options 
that they can propose to consumers. 
Whilst prevention has always been 
considered more within the remit of 
ophthalmologists, opticians are also 
keen to get involved.16 
“The optician proposed the [anti- 
reflective] treatment because I work 
on the computer a lot and spend con-
siderable time outside as well.” (U.S., 
46, male) 1 
However, going further than offering  
a preventive solution – and explaining 
how the use of optical products can 
help the prevention of premature eye 
ageing and eye disease – can be a dif-
ficult and abstract idea for consumers 
to accept.10

“Mentioning that the lenses help to 
prevent eye diseases is not convinc-
ing enough. The customers cannot 
feel the benefit directly. (Taiwan, op-
tometrist).5

“AMD is l ike Alzheimer’s  

of the eye, you lose  

your vision l i tt le by l i tt le,  

and it  must be awful!”
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“Glasses only correct vision, I’m not 
aware of how they could work as pre-
vention” (France, 58, female).4 

Looking to the future
As positive as it may be that certain 
groups of society and ECPs are in-
creasingly concerned about preventive 
eye health, some key questions re-
main.
Firstly, how to engage men, non- 
corrective eye-glasses wearers and  
most importantly younger generations 
on eye health matters that are not 
necessarily top of mind? 
The earlier preventive measures are 
taken, the more beneficial and im-
pactful the effect can be. This is 
going to be significant in Asia, with 

their ever-growing number of children 
with myopia.
Secondly, how to further educate on 
risks associated with cumulative ex-
posure to harmful light, a non-tangible 
subject for many consumers, as it is 
not something that can necessarily be 
seen? Europe and the U.S. should 
perhaps look to Asia for guidance and 
examples on how best to communi-
cate and raise awareness about UV 
and BL. These questions may become 
even more important in the global 
context of today’s screen-society – 
young people currently spend on 
average six hours 50 minutes per day 
looking at a screen17 – and this looks 
set only to increase. •
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• Despite the increasing 
importance of vision in today’s 
society, the eye is not thought 
about in the same way  
as other organs and little  
is done preventively.

• Consumers (especially  
in Asia) are beginning to 
understand that there may  
be exogenous factors that  
can have an impact on the eye’s 
health such as UV and visual 
fatigue from screen overuse.

• There is a general lack  
of awareness of what  
can be done to keep the eye 
healthy: ECPs (eye care 
professionals) are currently 
perceived as being only  
a measure to correct eye issues 
rather than prevent anything.

• However, there is a move 
towards thinking about 
‘prevention’ at both 
governmental and individual 
level for all things health, 
especially amongst women  
and those over 50 years old.

• Over-50s are more engaged  
in their eye health as suffering 
from presbyopia and potentially 
other health issues (or at least 
aware of them) makes  
them more open to the notion  
of prevention.

• Women are more engaged in 
their eye health as already 
preventing ageing of another 
organ, skin, and are more aware 
of health issues so more likely 
to see an ECP than men. 

KEY TAKEAWAYS
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Preventive solutions 
are already available 
to prescribers.  
Recent innovations 
in ophthalmic lens 
technology have 
extended photo-
protective options  
from sunwear  
to clear lenses 
(permanent wear). 

www.pointsdevue.net

P.66  Why optometrists 
 prescribe Xperio ®,  
 Crizal ® UV,  
 Crizal ® Prevencia ®

P.70  What’s the best 
 everyday lens to protect 
 children eyes?
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 My passion for medical optometry
When I think back on my fond 
memories of optometry school I can 
still remember the antici pation and 
excitement that came when it was 
time to grab that patient chart and 
get to work. The level of excitement 
was even more pronounced if the 
patient happened to be a medical 
case instead of just a boring 
refractive patient. So was born the 
great divide in my mind with my 
chosen profession, medical 
optometry vs. refractive opto metry. 
As I now enter my tenth year of 
private practice I know my days will 
be filled with both medical and 
refractive cases and that is one of the 
many things that I believe makes the 
optometric pro fession a great one. 
Now that I have the chance to go 
lecture to many schools and colleges 
of optometry I stress to future 
optometrists that the medical aspect 
is exciting and chal lenging but not to 
forget about that all-important 
refractive part. The bulk of my day in 
private practice is filled with patients 
wanting to see as well as possible, 
which usually ends up with a 
refractive solution.

Prevention now is part of  
the discussion with patients
The technology wave in optometry 
seems to be ever-changing and it con-
tinues to improve the care that I can 
deliver to my patients. Thanks to 
companies like Essilor that under-
stand the importance of re-investing 
in research and development, I now 
have optical products that intertwine 
medical and refractive optometry. 
Daily I am having conversations with 
my patients’ that discuss glasses and 
ocular disease in the same breath. 
These cutting-edge technological lens 
advancements are one reason why I 
have chosen to utilize Essilor prod-
ucts in my practice. 
These products are very exciting to 
me as an optometric physician be-
cause now instead of using products 
to simply just solve problems, I can 
use these products to actually prevent 
and delay the onset of certain condi-
tions. As many other medical 
professions are having conversations 
with patients about prevention, I feel 
it is imperative that we have those 
same conversations. Due to medical 
advancements, patients are living 
longer and as we age, our natural  

Advancements in spectacle lens technology have given eyecare providers  
the ability to blend medical and refractive eyecare in our dispensaries. Lenses can do more 
than just provide amazing vision, they can be used to prevent or delay the onset of certain 

ocular disease states. Proper use of Crizal ® UV, Crizal ® Prevencia ® and Xperio ® UV will allow us  
to exceed our patient’s expectations by not only providing superior vision now,  

but by simply wearing lenses, protect their visual system for years to come.
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anti-oxidant defense mechanisms 
naturally decrease. Most diets are not 
what they should be, with an increase 
in processed fatty foods and a de-
crease in nutrient-rich natural foods. 
This creates the perfect storm: our 
patients are living longer and they are 
not getting the proper nutrients, 
which is why the number of cataract 
and macular degeneration cases is 
expected to double over the next 
twenty years. Thus prevention  
is critical.

Light is both beneficial and harmful
How then as eyecare providers do we 
have the ability to prevent damage to 
the visual system? To understand 
that, it is important to remember 
what gives us sight: light, which is 
part of the electromagnetic spectrum 
(see Figure 1). While most of the 
electromagnetic spec trum is benefi-
cial, parts of it are not, mainly UV 
radiation and high- energy blue light. 
We all know UV radiation is bad for 
the skin, but we often forget that it 
also damages the visual system as 
well. Only 2% of UV radiation reaches 
the retina, thanks to the cornea and 
crystalline lens. Since those struc-
tures absorb so much UV radiation, 
that is where the damage will occur, 
mainly in the form of cataract forma-
tion, ptyregium formation, and some 
studies suggest dry eye issues3. While 
these issues are many times not 
sight-threatening and fairly fixable, 
patients do not want to go through 
surgery or start dry eye therapy early 
in life. By educating patients that 
products exist that not only provide 
 superior vision but limit UV exposure 
and may prevent ocular disease onset, 
we are addressing the medical need 
for proper eyewear.
The eye treats visible light differently 
than UV radiation. The visual system 
is adapted to focus visible light onto 
the retina, which gives us the ability 
to see. But not all visible light is good 
for the visual system. High-energy 
blue light, which sits next to UV radi-
ation in the electromagnetic 
spectrum, causes damage to the eye, 
specifically the cone photoreceptors. 
To understand how this occurs, we 

need to remember the chemical re-
actions that occur during the visual 
pathway (see Figure 2). We can see 
that in both the photoreceptor outer 
segment and RPE, blue light can 
cause oxidative stress. As we age, and 
based on our genetics, our anti- 
oxidant defense mechanisms 
decrease. We can’t change our genet-
ics, we can take vitamins to help 
those defense mechanisms, but what 
about reducing our exposure to dam-
aging blue light?

Dramatic increase in blue light 
exposure
I believe that since blue light expo-
sure is cumulative, just like UV 
radiation, if we can limit exposure, 
we can prevent disease progression. 
To limit exposure we must know the 
sources of blue light. First is the sun. 
The blue light portion of daylight var-
ies between 25% and 30%2. 
Remember the sun also exposes us 
to UV radiation in addition to visible 

light. Blue light also comes from arti-
ficial light sources, which have been 
on a dramatic increase over the past 
few years. Compact fluorescent bulbs 
contain 25% harmful blue light2. 
LEDs contain 35% harmful blue 
light; the cooler white the LED is, the 
higher the blue light proportion2. 
Many of us have made the switch to 
these new  energy-saving bulbs in our 
homes and offices, which will cause 
an increase in blue light exposure. If 
you still think you and your patients 
do not have increased blue light expo-
sure, think again: smartphones, 
tablets and laptops are all sources of 
blue light exposure as well. 

Blue-violet light, the most damaging 
band
We must then begin to understand 
blue light better. Thankfully, the Paris 
Vision Institute has done some 
groundbreaking research on that 
topic. In 2008 they began an eye 
health research project to better  

“ While most of the electromagnetic 

spectrum is beneficial ,  

parts of i t  are not,  mainly UV radiation 

and high-energy blue l ight.  ”

FIG. 1    Electromagnetic spectrum and zoom on visible light. 
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understand blue light. This was the 
first in vitro test in the ophthalmic in-
dustry to split the visible light 
spectrum into 10nm bands and see 
which bands of light caused the most 
damage on swine retinal cells. The 
results showed maximum cell dam-
age occurs from 415-455nm, with a 
peak at 435nm +/- 20nm2,4. 
This damaging band of light was 
termed blue-violet light. Cumulative 
exposure to blue- violet light will lead 
to retinal cell death and is one of the 
risk factors for macular degeneration. 
Compact fluorescent bulbs, LED 
sources and sunlight all emit these 
damaging wavelengths of light. 
Another important finding was that 
not all blue light is damaging. Blue-
turquoise light ranges from 
465-495nm and is essential for 
sleep/wake cycles, memory, mood, 
 cognitive performance and pupillary 
constriction2. Blue-turquoise light is 
also needed for visual acuity and 
color perception. Just because it’s 
blue does not mean it’s bad. 
 
Limiting UV exposure with Crizal ® UV 
and Xperio ® UV
What can we do as eyecare providers 
to provide our patients with the clear-
est sharpest vision possible, while 
limiting exposure to the damaging 
part of the electromagnetic spectrum? 
This is where we can put the medicine 
or preventive medicine in the lenses. 
By utilizing the right products in our 
dispensaries, not only can we provide 
great vision, we can potentially delay 
and/or prevent onset of ocular dis-
ease. Let’s deal with UV radiation 
first. Typically when we talk about 
UV, we think of sunglasses. Sun-
glasses are important, but our 
patients receive up to 40% of their 
UV exposure when they are not in di-
rect sunlight. The UV conversation is 
important on both the sun pair and 
everyday pair.
When I talk with my patients about 
UV prevention on their everyday pair, 
I talk about Crizal ® UV non-glare 
lenses. Crizal ® UV delivers amazing 

vision by fighting the five enemies of 
vision: glare, scratches, smudges, 
dust and water. In addition to these 
great features, Crizal ® UV greatly re-
duces the amount of UV radiation 
that enters the visual system. 
When thinking about UV radiation, 
we have to think about both sides of 
the lens. UV entering the front side 
of the lens can either pass through 
the lens or be reflected/absorbed. By 
selecting the proper index of materi-
als, polycarbonate and above, no UV 
radiation will pass through the lens. 
But that is only part of the equation; 
what about UV radiation reflecting 
off the backside of the lens? Studies 
suggest that up to 50% of UV expo-
sure can come from reflections off of 
the back surface of the lens1. Crizal ® 
UV lenses reduce the backside UV 
reflections to 4%, giving it an indus-
try-best eye-sun protection factor 
(E-SPF ®) of 25 for clear lenses. In 
other words, wearing Crizal ® UV 
lenses means you are 25 times more 
protected from UV radiation than not 

wearing any lenses at all. This built-in 
UV protection separates Crizal ® UV 
from other non-glare lenses on the 
market and allows me to have medi-
cal-focused conversations about 
preventing ocular damage by wearing 
glasses. 
What happens when the patients goes 
outside and is in direct intense sun-
light? UV protection is of the upmost 
importance in this environment. My 
product of choice for sunwear is 
Xperio ® UV. Similarly to Crizal ® UV, 
Xperio ® UV deals with UV radiation 
on both sides of the lens. The same 
rules still apply to UV coming through 
the front of the lens, so proper lens 
material selection is extremely impor-
tant. The backside re flections are still 
present on sunwear and Xperio ® UV 
reduces them to 1.5%, giving the 
highest E-SPF ® available today of 
50+. Not only does Xperio ® UV limit 
UV exposure but it is also polarized, 
which means my patients get the 
maximum UV protection and best vi-
sion possible in their sunglasses. By 

FIG. 2    Scientific assumption: phototoxicity mechanisms in the outer retina

P
R

O
D

U
C

T



Points de Vue - number 71 - Autumn 2014 69www.pointsdevue.net

utilizing these products on my pa-
tients’ everyday pair and sun pair, I 
am protecting their visual system by 
preventing damage caused by UV ra-
diation. 

Limiting blue light exposure  
with Crizal ® Prevencia ®

What about reducing blue light? I 
have the blue light conversation with 
my patients that have a strong family 
history of macular degeneration, have 
signs of macular degeneration or have  
a high exposure to blue light. In my 
practice Crizal ® Prevencia ® is my 
lens of choice when it comes to re-
ducing blue light exposure. This 
product is superior to the competition 
because it blocks more of the damag-
ing blue-violet light and UV radiation 
than anything on the market today. It 
has patented LightScan TM technology 
that selectively filters out harmful 
blue-violet light and UV radiation, in-
cluding backside reflections. It also 
allows beneficial blue-turquoise light 
to pass through the lens while main-
taining excellent lens transparency. 
Crizal ® Prevencia ® No-Glare lenses 

are able to deflect 20% of the harm-
ful blue-violet light that our patients 
are exposed to on a daily basis2. The 
Paris Vision Institute showed that this 
amount of deflection reduced retinal 
cell death by 25%2. On the surface, 
those numbers may not sound amaz-
ing, but it is greater than any other 
product on the market, and that 25% 
protection is very similar to what we 
expect when we discuss AREDs vita-
min formulations with our patients2. 
With Crizal ® Prevencia ® you can ex-

pect it to perform like the other 
Crizal ® UV products. It has an 
E-SPF ® of 25 and virtually elimi-
nates backside UV reflections and 
features complete protection from the 
enemies of clear vision: glare, 
scratches, smudges, dust and water.

Conclusion
Our goal in the eyecare profession is 
simple, to provide our patients with 
the best vision possible. We strive to 
accomplish this goal daily by provid-
ing patients with the best medical 
eyecare they can get and/or by pro-
viding them with the best means of 
correcting their refractive error. This 
type of care has become standard 
and patients expect this when they 
visit their eyecare providers. 
How then can we exceed our pa-
tient’s expectations? I believe by 
using the technological advance-
ments that are available in today’s 
spectacle lenses we can do more 
than we have ever been able to do 
before. We now have the power to 
blend the medical and refractive 
sides of optometry. We can do more 

than just deliver the 
best vision possible; 
we can now put the 
medicine in the 
lenses and have con-
versations with our 
patients about pre-
vention of future 
ocular diseases by 
simply wearing the 
right lenses in the 
correct environment. 

Essilor has given my dispensary the 
tools to do just that. I talk about 
Crizal ® UV to all my patients on their 
everyday pair, Xperio ® UV on their 
sun pair, and for those patients that 
have risk of macular degeneration or 
high exposure to damaging blue 
light, Crizal ® Prevencia ® is the an-
swer. I encourage you to explore the 
benefits of these practice-changing 
products and begin having these 
same conversations with your pa-
tients and exceed their expectations. •
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“  W i t h  C r i z a l  ®  U V ,  

C r i z a l  ®  P r e v e n c i a   ®  a n d 

X p e r i o  ®  U V ,  w e  n o w  h a v e 

t h e  p o w e r  t o  b l e n d  

t h e  m e d i c a l  a n d  r e f r a c t i v e 

s i d e s  o f  o p t o m e t r y .  ”
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• Patients receive up to 40% of 
their UV exposure when they are 
not in direct sunlight.

• UV conversation  
is important on both the sun 
pair and everyday pair.

• Crizal ® UV lenses  
(everyday pair) with E-SPF ®  
of 25 protect 25 times  
more from UV radiation than not 
wearing any lenses at all.

• Xperio ® UV polarized lenses 
(sun pair) deal with UV 
radiation on both sides  
of the lens, giving the highest 
E-SPF ® available today of 50+. 

• Blue light conversation  
is important with all patients 
and particularly with patients 
who have a strong family history 
of macular degeneration, 
already have signs of it or have 
a high exposure to blue light. 

• Crizal ® Prevencia ® lenses 
(everyday pair) selectively filter 
out harmful blue-violet light 
and UV radiation, while allowing 
beneficial blue-turquoise light 
to pass through.

KEY TAKEAWAYS
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 The harmful effects of chronic 
exposure to ultraviolet radi-
ation and the blue-violet 
component of visible light are 

now clearly established as factors in 
the development of ocular diseases 
such as cataracts and AMD.1 The cu-
mulative effect of this exposure over 
a lifetime contributes to accelerating 
onset of these serious conditions.  
And this process begins in early child-
hood: children are doubly exposed  
to the risks posed by these harmful 
light rays. 

The primary risk factor in children: 
overexposure 
To begin with, children spend three 
times longer outdoors than adults, 
which increases their exposure to the 
most powerful source of UV rays and 
blue light: the sun. LED screens (tab-
lets, smartphones, computers, etc.), 
which are new sources of blue-violet 
light, intensify this exposure further, 
as children come to use them more 
and more frequently and at a signifi-

Annual exposure to solar radiation is three times higher in children than adults. Moreover, 
because of their physiology, children’s eyes are more vulnerable and require special 

protection against UV rays and blue-violet light. Designed for children as well as adults, the 
new Crizal ® Prevencia ® lenses are completely transparent, providing optimal photo-protection 
from day to day. The use of sunglasses will ensure additional protection in direct sunlight.

P R O T E C T  C H I L D R E N ’ S  
E Y E S  E V E R Y  D A Y :

C R I Z A L ®  P R E V E N C I A ®  
F O R  K I D S

Luc Bouvier is a French engineer and a graduate of ESSTIN 
(Nancy, France). He joined Essilor International in 1998  
in the R&D department. Luc has 16 years of experience  
in ophthalmic optics, and has managed global projects  
and key innovations centred on interferential thin film 
technology. For the last 5 years, Luc has been in charge of  
new product launches, and in particular the photo-protective 
Crizal ® lenses designed to prevent UV and Blue Light hazards.

Luc Bouvier
Strategic Marketing, Essilor International, France
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cantly earlier age. In the UK, the use 
of tablets at home among children 
aged 5 to 15 trebled between 2012 
and 2013 (from 14% to 42%). One 
quarter (28%) of three- and four- 
year-olds use a tablet at home.2  
Nearly 20% of French children aged 
7 to 12 were using a tablet in 2013 3 
– a figure three times higher than  
in 2012 (Fig 1).
All these devices are undeniably tools 
for enhancing cognitive development, 
improving awareness and teaching 
children to master the digital world. 
However, they can also foster an  
addiction to virtual environments and 
lead to difficulty sleeping. Their use 
needs to be limited and supervised 
through parental controls on the con-
tent and length of each child’s daily 
use. The growing number of screens 
that are backlit with cool white LEDs, 
which are known to generate poten-
tially harmful blue-violet light, may 
increase the risk of chronic photo-tox-
icity over time.

An additional risk factor in children: 
the permeability of the visual system
In early childhood, the crystalline 
lens is much more permeable to 
harmful UV and blue-violet rays, a 
significant portion of which can reach 
the retina (Fig. 2). Retinal exposure 
to UV radiation may lead to rapid 
growth in the concentration of lipo-
fuscin during the early years of life4 
(Fig. 3); lipofuscin can subsequently 
prove toxic to the retina when sub-
jected to blue-violet light. 

The importance of risk prevention 
and education
It seems appropriate, then, to create 
solutions for preventing this risk and 
protecting children from a very young 
age. The parallel with skin should 
serve as a warning: according to the 
WHO, excessive exposure to the sun 

in childhood can contribute to skin 
cancer later in life.5 Although there 
is growing knowledge of the need to 
protect children’s skin from the sun, 
and a wider range of specially de-
signed protective sun cream (SPF 
50+) is available for their use, the 
same cannot be said for eye protec-
tion in children. 
Adults, however, protect themselves  
better than their children: a U.S.  
study showed that just 48.4% of the  
parents surveyed use sunglasses to  

protect their children’s eyes.6 A sepa-
rate study in France revealed that  
84% of parents own at least one  
pair of sunglasses, compared to 68%  
for their children.7 But even among  
children who have sunglasses, the  
nuisance of using them means they  
are worn far less often than circum-
stances require. You need merely  
visit the beach in summertime to  
discover that the number of children  
wearing sunglasses remains quite  
small. 

FIG. 1    The spread of personal devices among children (ages 7 to 12)
          and teenagers (ages 13 to 19) in France (Source: Ipsos).

FIG. 2    Total transmittance of clear ocular media of aging human eye. 
Fitted from the CIE 203:2012 data. Does not take into account  
cataract surgery beyond 60 years old. 
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Crizal ® Prevencia ® Kids:  
the solution offering everyday 
protection for children
For children who already wear correc-
tive lenses, there are increasingly 
effective solutions for daily pro tection. 
Up until recently, the only consistent 

way to filter out both 
blue light and UV rays 
was to wear tinted fil-
ters (yellow, orange) 
inside and/or sun lenses 
outside. This solution 
already represents a 

significant burden for older patients; 
the idea that this approach could be 
used with children on a daily basis, 
purely for protection, is unthinkable.
Moreover, these filters completely 
eliminate blue light, distorting our 
color perception and potentially de-
priving the eye of the benefits of the 
blue-turquoise component of the vis-
ible spectrum (465-495 nm), which 
regulates our biological clock and in 
particular our waking and sleeping 
phases. It was in response to this 
need for a simple and effective form 

of prevention that Crizal ® Prevencia ® 
lenses were designed, for use by both 
adults and children.
These antireflective lenses come with 
a new interferential filter that pro-
vides selective protection (Fig. 4).
Harmful light rays are filtered so as to 
reduce the effects of UV rays and 
blue-violet light (415-455 nm) on the 
crystalline lens and retina.
The blue light that is beneficial to our 
bodies is maintained. Crizal ® 
Prevencia ® allows 96% of blue-tur-
quoise light to pass through. The lens 
offers guaranteed transparency, with 
transmission of more than 98% of 
visible light to ensure optimal vision.

Proven in vitro effectiveness
Crizal ® Prevencia ® lenses mark the 
culmination of lengthy research con-
ducted in cooperation with Paris 
Vision Institute (IDV), considered one 
of Europe’s premier integrated re-
search centres specializing in eye 
disease. To demonstrate the efficacy 
of these lenses in protecting retinal 
cells, the IDV conducted an in vitro 

“Crizal  ® Prevencia ® Kids is a  

dai ly-wear lens that is especial ly 

tai lored to the needs of chi ldren.”

FIG. 3    Rapid increase in lipofuscin concentration between the ages of 0 and 10. 

Source: Adapted from (Wing et al., IOVS, 1978), ex vivo, in the total RPE.  
For the vivo, at fovea and 7° temporal to the fovea, see (Delori et al., IOVS, 2001),  
faster increase with age.
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experiment which revealed that in 
retinal pigment epithelium cells pro-
tected from blue-violet light by Crizal ® 
Prevencia ®’s interferential filters, the 
rate of cell death through apoptosis 
fell by up to 25% in comparison with 
unprotected cells.1, 10

The most visible proof of the protec-
tion offered by Crizal ® Prevencia ® 
lenses is the color of the residual re-
flection produced by its filter: blue-vi-
olet (Fig. 6). When the lenses are 
exposed to the harmful component of 
blue light, these rays are partially  
reflected, and that distinctive reflec-
tion – which can be shown to future 
wearers when they purchase the lens 
– is a reliable indicator that the eye  
is being protected. 

“Children spend three t imes longer 

outdoors than adults,  which increases 

their exposure to the most powerful 

source of UV rays and blue l ight:  

the sun.”

FIG. 5    Comparative results between Crizal ® Prevencia ® 
and the naked eye of RPE cell death by apoptosis,  
exposed for 18 hours in vitro to normalized sunlight  
for a 40 year old human eye.

FIG. 4    The selective protection offered by Crizal ® Prevencia ®. 
Harmful forms of light (UV, 400-450 nm blue-violet light)  
are filtered out, while the useful and beneficial portion  
of the spectrum is preserved virtually in its entirety.

Certified UV protection (E-SPF ™ 25) 
When it comes to protection against 
UV rays, Crizal ® Prevencia ® Kids 
lenses offer the same level of protec-
tion as all the 
other untinted 
lenses in the 
Crizal ® range, 
certified by an 
E-SPF ® (Eye-
Sun Pro tection 
Factor) of 25. 
Coupled with 
the Airwear ® 
material that prevents any UV light rays 
from passing through, Crizal ® 
Prevencia ® lenses include a filter on 
their inner surface that virtually elim-
inates UV reflection into the eye. 
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the eye). A factor of 25, currently the 
highest on the market for an untinted 
lens, indicates that the eye receives 
25 times greater protection than it 
would otherwise (the sun lens offers 
an E-SPF ® of 50+). The E-SPF ® 
index gives eye care professionals a 
standard they can use with children 
who wear lenses and their parents, 
who are already familiar with the SPF 
index used for sun creams. 

A lens designed for children
In order to provide greater overall pro-
tection against harmful light rays, 
Crizal ® Prevencia ® Kids is a dai-
ly-wear lens that is especially tailored 
to the needs of children. Its effective 
anti-reflective treatment ensures per-
fect transparency, which means 

This UV exposure from the rear of the 
lens can be quite significant, account-
ing for up to half of all UV exposure 
for unprotected eyes.8 Before the in-
troduction of the most recent Crizal ® 
lenses, anti-reflective lenses on the 
market still reflected a substantial 
amount of UV radiation.9 
The E-SPF ® index, developed by 
Essilor, is the only international rating 
that measures the protection offered 
by a given lens on both its outer sur-
face (for light transmission) and its 
inner surface (for reflection back into 

FIG. 6    Crizal ® Prevencia ® lenses have an unobtrusive residual blue-violet 
reflection that provides proof of effectiveness

“In early chi ldhood, the crystal l ine lens  

is much more permeable to harmful UV  

and blue-violet rays, a signif icant portion  

of which can reach the retina.”
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vision quality and comfort, notably for 
classroom learning and when viewing 
a screen. 
When used with Airwear ® material, 
Crizal ® Prevencia ® lenses are the 
most shock-resistant on the market, 
12 times more resistant than standard 
lenses – which will reassure parents of 
even the most daredevil children. 
They also have the advantage of being 
30% lighter and 20% slimmer to suit 
fragile noses, so children are more 
likely to accept them. In addition, 
Crizal ® Prevencia ® lenses are treated 
to provide maximum resistance to  
two things much feared by parents: 
scratches and smudges. These lenses 
– easier to clean than any other lens 
on the market – are ideal for children 
whose lenses quickly become dirty.

FIG. 7    The selective light protection of Crizal ® Prevencia ® on front and back sides.

(1) The blue-violet light cut may slightly differ depending on lens material.  
(2) For any Crizal ® Prevencia ® lens material other than clear 1.5 plastic.

Front side protection
Cut 20%(1) blue-violet light and 100%(2) UV

Back side protection
Backside reflection virtually eliminared (≈ 4%)

Conclusion
We need to take steps as early as pos-
sible to protect eye health and prevent 
the risks posed by the harmful effects 
of UV rays and blue-violet light, be-
cause young children are especially 
vulnerable to the damage they can 
do. All children’s eyes need to be  
protected in the outdoors with appro-
priate equipment that provides good 
coverage against the sun when sun-
light is strongest, alongside the proper 
precautions for protecting their skin: 
sun cream, a wide-brimmed hat,  
avoiding exposure when the sun is  
at its most intense. 
For children who wear eyeglasses at 
all times, vision health professionals 
can now recommend the kids’ version 
of Crizal ® Prevencia ® lenses.

CORRECTIVE LENSES  
TO PROTECT AGAINST UV

CLEAR LENSES
For everyday protection against  
the cumulative effects of exposure  
to UV rays, lenses with protection 
factor E-SPF ™ 25 offer the highest 
level of protection available for clear 
lenses. Crizal ® lenses were the first 
in this category to offer this level  
of protection. They are available  
in an extensive range for all wearers, 
both children and adults  
(Crizal ® Kids UV, Crizal ® Prevencia ®, 
Crizal Forte ® UV, Crizal ® Alizé ® UV, 
Crizal Easy ® UV). Associated with 
materials that absorb UV, Crizal ® 
lenses benefit from technology that 
considerably reduces the eye’s 
exposure to UV due to reflection from 
the inner side of the lens.

CORRECTIVE SUN LENSES
For optimal protection from the sun, 
Crizal Sun ® UV lenses have protection 
factor E-SPF ™ 50+. They offer  
the essential level of protection  
when conditions demand the wearing  
of sun lenses (strong sunlight, 
altitude, beach, etc). Crizal Sun ® UV 
can be associated with tinted lenses 
or Xperio ® polarizing lenses.
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They are clear, completely transpar-
ent lenses that provide maximum 
protection against harmful UV and 
blue-violet rays, both outdoors and in 
the presence of harmful light from new  
sources such as LED screens. They 
also include all the necessary fea-
tures for meeting the special needs  

of children and helping them learn to 
live with their eyeglasses at all times: 
clear and comfortable vision; thin, 
lightweight equipment; lenses that 
are easy for parents to maintain and 
that hold up better against the rough 
and tumble life that children some-
times lead. •

Crizal ® Prevencia ® 
lenses received 
numerous honors 
worldwide in 2014: 

• in Canada: they  
were voted “Product  
of the Year” (the most 
innovative product  
of 2014 in the Optics 
category) by a panel of 
experts and consumers 

• in France: Essilor’s 
R&D team accepted 

an award for 
technological 
innovation – the  
“Prix Fibre Innovation 
2014” – given to 
Crizal ® Prevencia ® 
lenses at a daylong 
event hosted by 
Opticsvalley, an optics 
trade group, at the 
Université Pierre-et-
Marie-Curie in Paris

• in Australia: the 
entire range of Crizal ® 

UV treatments won 
certification from 
Cancer Council 
Australia, an 
organization that is 
unmatched worldwide 
for its experience  
in preventing risks 
from UV radiation.  
This is the first seal  
of approval of its kind 
for an interferential 
treatment in the history 
of ophthalmic optics 
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• Crizal ® Prevencia ® lenses for 
kids are an effective form  
of protection for children  
who wear glasses every day.

• Equipped with  
an interferential filter, Crizal ® 
Prevencia ® lenses provide 
selective photo-protection:

› Harmful UV and blue-violet 
(415-455 nm) light rays are 
filtered out to protect the 
crystalline lens and retina.
› Essential light, including 
96% of blue-turquoise  
light (465-495 nm),  
passes through the lens.
› The transparency of the lens 
is guaranteed, and more than 
98% of the visible spectrum 
can pass through. 

• The efficacy of Crizal ® 
Prevencia ® lenses has been 
proven by in vitro photobiology 
testing that revealed a  
25% reduction in cell death  
(via apoptosis) among cells of 
the retinal pigment epithelium.

KEY TAKEAWAYS
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Surprisingly (or not) 
artists have a very 
close relationship  
with light. Light 
inspires their creative 
work but also makes 
them sensitive  
to vision problems  
and potential light-
induced threats.

P.78  What does iridescence 
represent?

www.pointsdevue.net
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The artist’s eyes need light. Light inspires artists. Points de Vue asked a talented  
Spanish artist, Catalina Rodriguez, to contribute to the “Prevention” project.  
She created a painting for us entitled Iridescence, and now shares with us  

her very insightful comments about the sense of prevention.

T H E  P O W E R  O F  L I G H T : 
I R I D E S C E N C E

CATALINA RODRIGUEZ
Madrid, Spain

Points de Vue: We need light to see, to live, to create... 
How does light inspire your eyes, your work? 

Catalina Rodriguez: Light is everything. Light and the  
absence of light have inspired artistic creation since the 
dawn of humanity. For me, it’s the key, and I’m obsessed 
with it. All the people I look up to and my sources of in-
spiration for my photography and painting are great 
masters of light and colour. It has the power to transform 
everything, from a feeling to the way you perceive things.

What came to mind first when we mentioned 
“prevention” and harmful light?

The first thing I thought of was glasses, sun glasses. Then 
I thought of diseases associated with photosensitivity; one 
of my friends is a low vision specialist, while another suf-
fered from severe photophobia when her bone marrow 
transplant was rejected. I researched the specific harmful 
effects of exposure to ultraviolet radiation and blue light, 
and I started to recognise the importance of prevention. 
So, although I initially thought about drawing closed or 

damaged, irritated eyes, with cataracts, I finally settled  
on reflecting the fundamental role played by prevention in 
a positive manner, through colour. 

How did you take up this challenge?

I have been short-sighted since I was ten. I have also had 
astigmatism for the past six years. So I have always been 
aware that poor eyesight limits your ability to perform  
a whole range of everyday activities, which of course in-
cludes art. So I approached this challenge with a great 
deal of enthusiasm. As I began to familiarise myself with 
the importance of prevention when it comes to ultraviolet/
blue light, my interest in the topic grew. For example, I 
only knew about the effects of the ultraviolet spectrum 
wavelength, not those related to blue light. I also found 
the differences between the two types of blue light inter-
esting, as well as their relationship to circadian rhythms. 

How far do you think painters should take care of their  
eye health?

As much as possible. When it comes to painting, vision 
has nothing to do with sight, and art very often does not 
reproduce what is visible. However, if you are able to 
maintain a good quality of sight, you will have a better tool 
to help develop your creations. For me, the eyes are the 
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UV, Blue Light, prevention, protection, iris, art & vision

interview

A
R

T
 A

N
D

 V
IS

IO
N



Points de Vue - number 71 - Autumn 201480

diamonds of the body. As William Blake said, “The eye 
altering, alters all”.

What do you want to convey with your works?

As I mentioned earlier, when Points de Vue contacted me 
to ask if I wanted to take part in their new project, I took 
prevention and the protection of visual health as a starting 
point and focused on closed eyes and the potential harm-
ful consequences of failing to take preventive measures.
As I began to learn more and talk to people, I realised that 
we generally know very little about how to effectively look 
after our visual health, and that it is actually relatively 
“easy” to protect our eyes. That’s where the works came 
from, and I hope that through them I can do my bit to help 
spread the message of how important it is to learn about 
and take responsibility for preserving the sense that peo-
ple value most: sight. This is exactly what I have tried to 
represent in the work El poder de la luz (Light Power). 
The background shows UV light and blue-violet light, and 

in the centre is a hand, holding up glasses to ward off the 
direct attack from the harmful light. It’s a direct, straight-
forward message: the full spectrum of light cannot be 
seen, only the light from which we need to protect our-
selves, continuously and immediately. 

So protection is the key to the work?

The act of pro tecting oneself is shown to be voluntary, 
possible and achievable. I wanted the work to have an 
impact, as well as for the final aesthetic result to be attrac-
tive, beautiful. I want people to look at it and wonder what 
it means, to ask questions and learn about the topic and 

interview

“The eye altering,  

alters al l .”

Wil l iam Blake

Artist Catalina 
Rodriguez in her 
studio, working  
on the creation  

of the project 
“Prevention” for 

Points de Vue.
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Catalina Rodríguez Villazón (Villaviciosa, Asturias, 1982, Spain)  
studied pharmacy and environmental engineering, but painting always 

held a special place in her heart. Creativity and imagination  
are very important to Catalina, and so, around two years ago,  

she decided to devote more of her time to them. This decision led to  
a blog, CL: The Blog (catalamitad.tumblr.com), where she began  

to keep a record of her drawings, paintings and sources of inspiration, 
with no greater ambition than to create a personal library of  

her various experiments. 

However, the blog soon transformed into a website (www.catalamitad.
com) and an ongoing project that has resulted in her taking part in  
a collective arts event in Madrid (March 2014), selling her drawings  

and paintings, receiving commissions and developing several 
collaborations in the field of design.

Catalina is interested in all forms of art, and is particularly attracted  
to light and colour. She tries to experiment as much as possible  

with her paintings: her primary goal is to carry on learning.

Catalina uses photography as a tool. In her various analogue photo 
series, she attempts to find textures and settings far removed  

from the everyday. Her colour series are created from digital photos 
taken in different places, going back as far as 2005, grouped  

together based on their pictorial sense. For Catalina,  
they are a way to really pay attention, to capture different tones  

and compositions, so she can create connections between settings, 
moments and feelings. The series capture her memories in time  

and space, using a whole range of colours.

To find out more about Catalina’s work,  
visit http://www.catalamitad.com

Catalina Rodríguez Villazón 
Artist and photographer

B I O

how to avoid the risks. I think there are so many beautiful 
things around us that we simply must not miss out on. 
(And whether we miss out on them or not is down to us!)
I also didn’t want to forget about the eye itself, so in the 
next work, Iridiscencia (Iridescence), I wanted to go straight 
to the most attractive and characteristic part: the iris. Its 
main function is to help control the amount of light that 
enters the eye. The etymological origin of the term is the 
Greek word iris, which means light. It is also the name of 
the goddess Iris in Greek mythology: the personification of 
the rainbow and the messenger of the gods, who always 
left a trail of bright colours in her wake. Each iris has its 
own unique colour code, and the combinations are quite 
magical. Inspired by all this, I drew irises of various colours 
and arranged them into a collage. I want it to convey hap-
piness and the importance of seeing as well as possible 
the importance of light and different shades of colour in 
our lives. •

Interviewed by Laura de Yñigo
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Filtering properties of spectacles. From the absorption of 
electromagnetic radiation by molecules to ocular protection
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