
AEVR is pleased to release this report in conjunction with its 
20th anniversary celebration.  Founded in 1993 as a 501(c)3 
educational foundation, AEVR serves as the privately 
funded “Friends of the NEI” with the mission of educating 
policymakers, the media, and the public about the value 
of federally funded vision research. Within this report, you 
will read about the challenges NEI faces due to the growing 
public health problem of vision loss and the breakthrough 
research it is funding to save sight and restore vision. 

Our nation’s investment in vision health is an investment in 
overall health. Vision research is a cost-effective investment, 
since it leads to therapies that can delay or avoid vision 
loss and the associated healthcare expenditures. It also 
can increase productivity, preserve independence, and 
improve the quality of life for all Americans, especially since 
vision loss is associated with increased depression and 
accelerated mortality.     

In 2009, the NEI celebrated its 40th anniversary 
as the National Institute of Health’s (NIH) lead 
institute that manages and funds the nation’s 
research commitment to save and restore 
vision.  Congress recognized NEI’s anniversary 
by passing H. Res. 366 and S. Res. 209, which 
also designated 2010–2020 as “The Decade of 
Vision” and acknowledged AEVR’s sustained 
activities through its Decade of Vision 2010–
2020 Initiative to educate about the power 
of federally funded vision research to benefit 
patients. This decade especially reflects the 
growing public health problem of vision loss:  

• The leading causes of vision impairment and 
blindness in the United States are primarily 
age-related eye diseases, including age-
related macular degeneration (AMD), 
glaucoma, diabetic retinopathy, and 
cataract. The number of Americans with 
vision loss and blindness is expected to 
reach nearly 7.2 million by 2030, compared 
to 4.2 million in 2010. 

• Vision loss can be a co-morbid condition of 
chronic diseases, such as diabetes, which 
is at epidemic levels due to the increased 
incidence of obesity. 

• African Americans and Hispanics, which 
increasingly account for a larger share of the 
population, experience a disproportionately 
greater prevalence of eye disease.

Cost Source: Cost of Vision Problems: The Economic Burden of Vision Loss and Eye Disorders in the U.S., 2013, Prevent Blindness 
America. Cost based on 2011 U.S. population (all ages) and in 2013 dollars.  “Physical disorders” include conjunctivitis, disorders 
of the eyelids and lacrimal system, disorders to the globe, injuries and burns to the eye, and strabismus.   

Prevalence Source: Vision Problems in the U.S., 2012, Prevent Blindness America and National Eye Institute. Prevalence based 
on 2010 U.S. Census data, in which 142.6 M Americans were ≥ age 40.  

About This Report: Message from AEVR’s President
Congress Recognizes 
2010–2020 as 
“The Decade of Vision”  

 AEVR President Peter McDonnell, M.D.  
(Wilmer Eye Institute/Johns Hopkins 
University) 

Prevalence: Cases by vision problem, 
age ≥ 40 (in Millions, M)

Blindness         1.3 M 
Vision Impairment               2.9 M
Refractive Error 
   Myopia (near-sighted)        34.1 M
   Hyperopia (far-sighted)        14.2 M
Age-related Macular 
    Degeneration (AMD)*            2.1 M
Cataract          24.4 M 
Diabetic Retinopathy        7.7 M
Glaucoma         2.7 M

*AMD age 50 and older. Another 8 M at 
substantial risk of vision loss 

Blindness/Vision
Impairment Prevalence

Heart disease, cancer, emotional 
disorders, and pulmonary disorders 
are the only major chronic diseases 

in the U.S. that have higher direct 
costs than eye disorders.        
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Total Cost of Eye Disorders: $139 Billion (B)

•Direct costs are $68.8 B or 48% of total, reflecting 
medical costs and assistance programs.

•Indirect costs are $72.2 B or 52% of total, reflecting 
productivity losses, long-term and informal care, 
and costs of transfer and entitlement programs. 

The cost of treating blindness and low vision in the 
U.S. is $6,680 per-person, per-year.
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NEI was the first NIH institute to 
systematically engage in strategic 
planning activities. Under the auspices 
of the National Advisory Eye Council 
(NAEC), the NEI expanded its planning 
to engage and energize the biomedical 
research community to help establish 
the most compelling research priorities 
by identifying a single, ten-year goal in 
vision research. In February 2013, NEI 
hosted 200 representatives from every 
sector of the vision community, as well 
as government scientists and regulators 
from various disciplines, at its Audacious 
Goals Development meeting. The 
meeting’s discussion topics were built 
around the ten winning ideas from a pool 
of nearly 500 entries selected through 

the NEI’s Challenge to Identify Audacious Goals in Vision Research and Blindness 
Rehabilitation, a unique effort conducted under the America COMPETES 
Reauthorization Act of 2010 that sought new scientific ideas from a wide and 
diverse audience of researchers, engineers, and “citizen scientists.” 

Based on meeting discussions, the NEI 
selected “Regenerating Neurons and Neural 
Connections in the Eye and Visual System” as 
its ten-year Audacious Goal. Two additional 
areas of research emerged and are considered 
high priority, including “Molecular Therapies 
for Eye Disease” and “The Intersection of Aging 
and Biological Mechanisms of Eye Disease.” 
The NEI Audacious Goals Web site describes 
all activities and funding opportunities for this 
initiative at www.nei.nih.gov/audacious.  

In 1968, the NEI was established within the NIH as a free-standing institute, 
being pulled out from the then-National Institute of Neurological Diseases 
and Blindness (NINDB, now the National Institute of  Neurological Disorders 
and Stroke, NINDS) and given a separate mission and appropriations 
budget line. NEI conducts basic and clinical research to prevent and treat 
eye disease and vision disorders. In Fiscal Year (FY) 2013, NEI is funding 
1,785 extramural research grants and training awards to scientists at 275 
universities, medical centers, hospitals, community-based health centers, 
and other institutions across the nation and around the world. The NEI also 
conducts intramural research at its own facilities on the NIH campus in 
Bethesda, Maryland.          
The NEI has established the Congressionally-mandated National Eye Health 
Education Program (NEHEP), a partnership of more than 60 professional, 
civic, voluntary associations, and government agencies concerned with 
eye health. The goal of NEHEP is to ensure that vision is a health priority by 
translating eye and vision research into public and professional educational 
programs. NEI is also the lead agency for the vision focus area in Healthy 
People 2020, the nation’s blueprint to improve public health.   

The NEI Audacious Goal of “Regenerating Neurons and Neural Connections 
in the Eye and Visual System” is complementary to the goals of the Brain 
Research through Advancing Innovative Neurotechnologies (BRAIN) 
Initiative, which was announced in April 2013. That initiative seeks to 
provide a dynamic picture of brain function by revealing how individual 
neurons and neural circuits interact. The initiative will be funded by NIH, the 
Defense Advanced Research Projects Agency (DARPA), and the National 
Science Foundation (NSF). Several private funding foundations are also 
committed to ensuring its success. At NIH, the Blueprint for Neuroscience 
Research —which comprises the Office of the Director and 15 Institutes, 
including NEI—is taking a lead role. NIH has established a working group 
of experts that will articulate specific goals of the initiative, and leaders in 
vision research are well represented in this group. 

The NEI’s FY2013 budget of $662 M means that the U.S. is spending only $2.10 
per-person for vision research, while the cost of treating blindness and low 
vision is $6,680 per-person, per-year. The FY2013  NEI funding level is also less 
than 0.5 percent of the $139 B annual cost of vision disorders in the U.S. 

Since the first public opinion polls were conducted in the 1960s by private 
funding foundation Research to Prevent Blindness, Americans have 
consistently identified fear of vision loss as second only to fear of cancer. 
The 2005 Survey of Public Knowledge, Attitudes and Practices Related 
to Eye Health and Disease, funded by NEI and Lions Clubs International 
Foundation, reported that 71 percent of respondents indicated that a 
loss of their eyesight would rate as a “10” on a scale of “1 to 10,” meaning 
greatest impact on their life. 

Other studies have shown that, in patients with diabetes, going blind or 
experiencing vision loss rank among the top four concerns about the 
disease. These patients with vision loss are so concerned about its effects 
on their quality of life that they would be willing to trade years of remaining 
life to regain perfect vision. 

THE NEI SERVES A CRITICAL ROLE FOR ALL AMERICANS  

About the NEI

NEI’s Audacious Goal:  
Regenerating Neurons/Neural Connections 
in the Eye and Visual System  

NEI’s “Regenerating Neurons” AG 
Complements NIH’s BRAIN Initiative   

Eye Fact

NEI Research Addresses the 
Public’s Fear of Vision Loss

“It’s often, it seems to me, that 
vision research is a couple of 
steps in front of things that 
are happening in biomedical 
research. It’s clear that 
vision research has played a 
disproportionately large share in 
scientific breakthroughs.”    
–February 24, 2013,  NEI’s Audacious Goals 
Development Meeting 

NIH Director Francis Collins, 
M.D., Ph.D.

The ten Audacious Goals Challenge winners reflected researchers from across the country in 
a variety of disciplines. Left to right: Russell Van Gelder, M.D., Ph.D. (University of Washington 
School of Medicine); Dr. Sieving; Jeffrey Stern, M.D., Ph.D. (Regenerative Medicine Foundation); 
Yingbin Fu, Ph.D. (University of Utah); Robert Duvoisin, Ph.D. (Oregon Health & Science 
University); Janey Wiggs, M.D., Ph.D. (Massachusetts Eye and Ear Infirmary, Harvard Medical 
School); Julia Richards, Ph.D. (University of Michigan); Tonia Rex, Ph.D. (Vanderbilt University); 
Steven Pittler, Ph.D. (University of Alabama at Birmingham); Dennis Clegg, Ph.D. (University of 
California at Santa Barbara); and Rajesh Rao, M.D. (Washington University School of Medicine)

NEI Director Paul Sieving, M.D., Ph.D. 
welcomes attendees to the meeting at 
which he urged them to use “science, 
experience, and imagination to help 
shape the vision research agenda” 



Wearing the Argus II Retinal Prosthesis System, Paul D’Addario sorts white and black 
socks—an activity of daily living 

NEI RESEARCH RESPONDS TO GROWING VISION HEALTH CHALLENGES

NEI-funded researchers have discovered more than 500 genes 
associated with both common and rare eye diseases, which is 7.5 percent 
of all disease-causing genes discovered to-date. NEI has especially made 
great strides in determining the genetic basis of AMD—the leading cause 
of vision loss in the U.S. and a disease for which little could be done 
just a few short years ago. NEI’s AMD Gene Consortium, a network 
of international investigators representing 18 research groups, has 
discovered seven new regions of the human genome—called loci—
that are associated with increased risk of AMD. They also confirmed 12 
loci already identified in previous studies. The loci implicate a variety 
of biological functions, including regulation of the immune system, 
maintenance of cellular structure, growth and permeability of blood 
vessels, lipid metabolism, and atherosclerosis. Understanding the 
genetic basis of the disease and underlying mechanisms will lead to 
better diagnostics and therapies.    

In 2010, the World Health Organization (WHO) reported 
that 285 million people in the world are visually impaired, 
with 39 million blind and 246 million with moderate-to-
severe visual impairment. Cataract, glaucoma, and AMD 
are the top causes of blindness, with 42 percent of visual 
impairment due to refractive errors. 

NEI’s history of collaborations with other NIH Institutes and 
Centers, other federal agencies, and with private funding 
foundations is resulting in exciting results for patients.   
• NEI’s research with the National Cancer Institute (NCI) 

and National Heart, Lung, and Blood Institute (NHLBI) 
into factors that inhibit new blood vessel growth 
(angiogenesis) has resulted in the first generation of 
ophthalmic drugs to treat the “wet” form of AMD, 
stabilizing and restoring vision. In “wet” AMD, abnormal 
blood vessels grow in the light-sensitive back of the eye 
called the retina, leaking serum and blood and damaging 
the macula, which is necessary for central vision used for 
reading and driving.  One of these drugs, Lucentis, has 
also been approved by the Food and Drug Administration 
(FDA) for use in treating diabetic macular edema, while 
other drugs are currently undergoing regulatory review.   

• NEI’s Diabetic Retinopathy Clinical Research (DRCR) 
Network—a multi-center network dedicated to facilitating 
clinical research—confirmed that laser treatment for 
diabetic macular edema, when combined with anti-
angiogenic drug treatment, is more effective than laser 
treatment alone, the latter of which has been the standard 
of care for the past 25 years. The current DRCR Network is 
a successor to several previous networks in which NEI has 
collaborated with the National Institute of Diabetes and 
Digestive and Kidney Diseases (NIDDK). 

• NEI and the National Aeronautics and Space Administration 
(NASA) reported on the use of a compact fiber-optic 
probe developed for the space program that is showing 
promise as the first non-invasive early detection device 
for cataracts, the leading cause of vision loss worldwide.  
Using a laser light technique called dynamic light scattering 
(DLS), which was developed to analyze growth of protein 
crystals in a zero-gravity environment, the probe measures 
the amount of light scattering by a protein in the eye’s 
lens called alpha-crystallin.  The probe senses protein 
damage due to oxidative stress, a key process in many 
medical conditions including cataract and diabetes, as 
well as Alzheimer’s and Parkinson’s disease. The probe is 
not yet available to the general public, but is being used in 
research to investigate early stages of cataract formation 
and to develop potential therapies. 

• The NEI-led Phase 1 human gene therapy clinical trial for 
Leber Congenital Amaurosis (LCA), a neurodegenerative 
eye disease that affects children and young adults, has 
resulted in patients  experiencing visual improvement. 
NEI’s pioneering work conducted with the privately-funded 
Foundation Fighting Blindness, as well as subsequent 
refinement of gene therapy techniques, is enabling further 
privately-funded clinical trials for AMD, choroideremia, 
Stargardt disease, and Usher Syndrome (deaf blindness). 
The latter three neurodegenerative diseases occur in early 
childhood and progressively destroy the retina, resulting in 
a lifetime of direct medical costs and indirect support costs.  

In February 2013, the FDA approved the implanted Argus II Retinal Prosthesis 
System to treat adult patients with advanced Retinitis Pigmentosa (RP), a 
rare genetic condition affecting 100,000 Americans and 1.5 million people 
worldwide. This inherited, progressive neurodegenerative disease causes rod 
and cone photoreceptors in the light-sensitive back of the eye to degenerate, 
leading to total or near-total blindness. 

The device, manufactured by Second Sight Medical Products, Inc., is a 
result of collaboration between the Department of Energy’s National 
Laboratories and its Artificial Retina Program and the NEI, which funded 
research at four universities and at Second Sight. In the device, a small 
video camera mounted on a pair of glasses sends images to a video 
processing unit that converts them to electronic data that is wirelessly 
transmitted to an array of electrodes implanted onto the retina, referred 
to as a “chip.”   

The device is enabling those who are otherwise blind to identify doors, 
crosswalks, and even utensils, as evidenced by Paul D’Addario, a former 
trade association database manager from Arlington, Virginia and RP 
patient who had not been able to see since 2004. In 2007, he had the 
second-generation 60-electrode chip implanted onto his retina at Johns 
Hopkins University. As soon as the system was activated, he saw “flashes 
of light,” which upon further training he was able to recognize as contrast 
between objects as he scanned with the device’s eyeglass-mounted 
video camera. “I had to train my brain as I scanned, interpreting the 
flashes to create a contrast, determining the outline and size of objects.” 
He uses the device both at home and in the neighborhood, especially 
scanning objects at intersections, and is pleased that upgrades to the 
visual processing unit continue to improve his results. He is excited about 
the next generations of the product, where arrays of upwards of 1,000 
electrodes on the chip may enable more users to read large print and 
recognize the faces of loved ones.  “The future is looking better than I 
thought it would, much quicker than I thought it would.”  

NEI Leadership: Genetic Basis of Eye Disease 

Eye Fact

NEI Collaborations Yield Exciting Results

Retinal Prosthesis System: A Patient Perspective  



• Destroys central vision through proliferation of new blood vessels (“wet” 
AMD) or gradual breakdown of cells (“dry” AMD) in the central part of the 
retina called the macula, making it increasingly difficult to read, drive, and 
perform other everyday tasks. 

• Leading cause of vision loss overall, as well as the leading cause in Americans 
age 60-plus. Affects 10 million Americans age 40-plus (both intermediate 
and advanced-stage disease).  Each year, more than 200,000 additional 
Americans are at increased risk for progression to advanced-stage AMD. 
More than one-in-ten White Americans age 80-plus has vision loss from AMD 
in this fastest growing segment of the population.

• In 2010, AMD affected more than 30 million people worldwide at a cost of 
$343 billion. Altogether, these individuals were deprived of an estimated six 
million years of healthy life.  

• One-third of AMD patients experience clinical depression.

• Identification of subtle alterations in several genes in the body’s Complement Pathway that affect 
the risk of developing AMD.  Complement Factors function as part of the immune system and 
normally respond to pathogens to fight infection.  These gene variations may contribute to an 
abnormal inflammatory response in AMD.  

• NEI’s International AMD Gene Consortium discovered seven new regions of the human genome—
called loci—associated with increased risk of AMD, and confirmed 12 others from previous studies. 
All 19 loci account for 10-30 percent of the disease risk in AMD.   

• Research increasingly suggests that AMD is likely multiple diseases with substantial overlap and 
that co-segregates with other major systemic diseases. 

• Development of the first generation of anti-angiogenic ophthalmic drugs to inhibit abnormal blood 
vessel growth in “wet” AMD, stabilizing vision loss and, in some cases, improving lost vision. 

• The Age-Related Eye Disease Study (AREDS) demonstrated that daily high doses of vitamins C and 
E, beta-carotene, and minerals zinc and copper reduced the risk of progression to advanced AMD 
by 25 percent. Data from a follow-up study, AREDS2, suggest that replacing beta-carotene with 
lutein and zeaxanthin may produce a safer, more effective formulation.  

“The personal costs of AMD for all 
those afflicted are, quite simply, 
unacceptable. After years of hard 
work and dedication by many, 
we now have an unprecedented 
understanding of the clinical, 
biological, and pathological 
foundations of this devastating 
disease. This knowledge is paving 

the way for a new era in the development of effective 
diagnostics and treatments.”
Gregory Hageman, Ph.D. 
(University of Utah Moran Eye Center) 

• Glaucoma is a group of complex neurological diseases that damages the optic 
nerve, causing loss of peripheral vision. In its most common form—primary 
open angle glaucoma (POAG)—nerve damage results from an increase in 
intraocular pressure (IOP), which occurs when the fluid that circulates in and 
out of the front part of the eye drains too slowly. 

• Affects more than 2.7 million Americans age 40-plus, and projected to 
rise to 4.3 million by 2030. This includes both diagnosed and undiagnosed 
glaucoma. Often, individuals do not know they have the disease since it is 
painless, initially affecting peripheral vision and progressing slowly, affecting 
central vision, and leading to irreversible blindness.

• The prevalence of glaucoma is three-to-four times higher in African 
Americans than in non-Hispanic Whites. Additionally, the risk of visual 
impairment is higher and the age of onset is earlier than for Whites.  

• The leading cause of blindness in the Latino population age 65-plus. 

• In diabetic macular edema, blood vessels in the light-sensitive back of the eye 
called the retina  leak and cause swelling, primarily within the retina’s center 
called the macula, necessary for central vision. In diabetic retinopathy, closure 
of normal retinal capillaries leads to the production  of substances that cause 
new blood vessels to grow and bleed or detach the retina off the back wall of 
the eye. 

• Primary cause of vision loss and blindness in the industrialized world among 
individuals age 25-74, the “working age” population.

• Affects more than 7 million Americans, or almost one–third of individuals age 
40-plus with diabetes.

• Second leading cause of low vision and blindness in adult Latinos.

• Clouding of the natural lens blurs field of vision, making everyday activities 
difficult to perform. The single largest risk factor is age, although it can result 
from genetic factors or environmental stresses.   

• In the U.S., cataract affects 24 million individuals age 40-plus and more than 
fifty percent of people age 80.     

• Leading cause of blindness in the world, though highly treatable by extracting 
the natural lens and replacing it with an intraocular lens. 

• Together with glaucoma, the leading cause of vision loss among  
African Americans.

• The Ocular Hypertension Treatment Study (OHTS) reported that pressure-reducing eye drops 
delayed disease onset and that certain characteristics such as age, African descent, high IOP, 
the anatomy of the optic nerve, and thinness of the cornea offer prognostic indicators to disease 
development.   

• The African Descent and Glaucoma Evaluation Study (ADAGES) seeks to explain the differences in 
glaucoma onset/rate of progression between individuals of African and European descent and to 
establish baseline measures of optic nerve function and anatomy for these two groups that will 
help improve screening and treatment strategies. 

• NEI’s Glaucoma Human Genetics Collaboration (NEIGHBOR) has identified the first risk variant in a 
gene thought to play a role in the development of the optic nerve head. 

• Mutations in the myocilin gene have been found in up to four percent of people with adult-onset 
glaucoma and ten percent with juvenile-onset glaucoma. A recent NEI study suggests this gene 
may be needed in myelin, a material that insulates and protects nerve fibers. It is possible that an 
abnormal myelin sheath could make the optic nerve susceptible to damage, leading to glaucoma. 

• Three NEI-sponsored Diabetic Retinopathy Clinical Trials Networks held over 20 years determined 
the best treatment strategies through diabetes control and laser photocoagulation. The current 
Diabetic Retinopathy Clinical Research (DRCR) Network confirmed that laser treatment for 
diabetic macular edema, when combined with anti-angiogenic drug therapy, is more effective than 
laser treatment alone, the latter of which has been the standard of care for the past 25 years.      

• In the Los Angeles Latino Eye Study (LALES), one-in-five individuals with diabetes was newly 
diagnosed during the study’s clinical exam, and 25 percent of those were found to have diabetic 
retinopathy 

• Of the first generation of anti-angiogenic ophthalmic drugs to inhibit abnormal blood vessel 
growth in “wet” AMD, Lucentis has been FDA-approved for treatment of diabetic macular edema. 
Other drugs are currently undergoing regulatory review. 

• To-date, researchers have identified more than 200 genes contributing to many different forms of 
cataract, providing insights into molecular pathways essential for lens transparency.   

• By studying cellular mechanisms, the NEI has identified proteins that help prevent the lens from 
clouding, which could form the basis of new therapies to delay cataract formation. 

• Studies of aquaporin zero (AQP0), a water permeable channel needed for lens transparency, 
have revealed how it opens and closes to control water flow. This may be a step toward drugs for 
cataract prevention. 

• Research has demonstrated an association between smoking and cataract formation, as well as a 
delay in cataract formation through protection from ultraviolet ray exposure

“Research has increasingly 
revealed glaucoma to be a complex 
neurodegenerative disease in which 
detectable structural and functional 
changes may not progress linearly 
or in concert, with damage 
detected and characterized 
primarily by observable structural 
change for early-stage disease, 

by both structural and functional change for middle-stage 
disease, and primarily by measurable functional change for 
end-stage disease.” 
Anne Coleman, M.D., Ph.D.  (University of California 
-Los Angeles Jules Stein Eye Institute) 

“Compared to non-Hispanic 
Whites, U.S. Latinos are more likely 
to develop diabetic retinopathy. 
Over a four-year period, one 
out of every three Latinos who 
have diabetes develops diabetic 
retinopathy. Furthermore, one 
out of every three Latinos who 
have diabetic retinopathy shows a 

worsening over a four year period. This highlights the need 
for regular eye examinations in Latinos—only one out of 
every two Latinos with diabetes receives regular eye exams.”  
Rohit Varma, M.D., M.P.H.   
(University of Illinois at Chicago Eye and Ear Infirmary)

“If we understand and can delay 
the clouding of the natural lens, 
we could save millions of dollars 
in healthcare costs, especially with 
the aging of the population. Our 
goal is to help seniors live the best 
quality of life possible.” 
Marjorie Lou, Ph.D.
(University of Nebraska-Lincoln) 
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Older drivers have twice the rate of motor vehicle crash involvement as 
compared to middle-aged adults. Functional impairments are a major 
underlying cause of this elevated crash risk, with vision impairment 
playing a significant 
role since it is very 
prevalent in the 
over-60 population.  
NEI-funded research 
is helping lead 
to better tests to 
determine who is at 
elevated risk—and 
what rehabilitation 
services and devices 
are most effective for 
reducing the risk.   

Chronic dry eye is an often unrecognized, unattended part of the aging 
process, affecting upwards of  5 million Americans, with women two-to-
three times more likely to have it than men. Dry eye is most common in 
post-menopausal women, likely due to hormonal changes associated with 
aging, among other factors. Research estimates indicate that 3.2 million 
women in the U.S. over the age of 50—or one in twelve—experience 
significant chronic dry eye. The most common cause of dry eye, meibomian 
gland dysfunction (MGD), can impact quality of life and is recognized as a 
global public health issue due to high prevalence across the world. 

“We found that cataract surgery 
reduces the rate of crash involvement 
by 50 percent compared to older 
adults with cataract who do not 
elect surgery. This is largely due to 
improvements in contrast sensitivity. 
Most recently, we found that serious 
peripheral vision loss in both eyes of 
older drivers with glaucoma, elevates 
their risk for collision involvement, 
underscoring the critical importance 
of minimizing and even arresting the 
progression of this disease.” 

References for citations available on request 
Visit www.eyeresearch.org to view: 

The Silver Book®: 
Vision Loss 
Volume II  
(Compendium of 
published data on 
aging eye disease, 
developed with 
the Alliance for 
Aging Research)

“A striking statistic—two-thirds 
of the visually impaired in the 
world are women—continues 
to warrant further NIH/NEI 
funding to support research 
to understand this gender 
difference. My research 
interests are in the area of 
chronic dry eye and MGD, which 
is both an aging and a women’s 
health issue that affects both 
health and quality of life.”

Cynthia Owsley, Ph.D., M.S.P.H.
University of Alabama at Birmingham

Kelly Nichols, O.D., Ph.D., M.P.H.
University of Houston 
College of Optometry 

NEI FUNDING HAS RESULTED IN SUCCESSFUL COMMERCIALIZATION OF PRODUCTS   

NEI RESEARCH RESPONDS TO VISION-RELATED QUALITY OF LIFE CHALLENGES

Optical Coherence Tomography (OCT)
OCT is a non-invasive, high-speed, high-resolution imaging technology 
that displays a three dimensional, cross-sectional view of the layers of 
the retina. Additional research is poised to add Adaptive Optics (AO) 
to OCT to “supercharge” the detail in imaging retinal diseases such as 
AMD, diabetic retinopathy, and RP.  

Over-the-Counter Nutritional Supplement to Reduce AMD Progression
NEI’s Age-Related Eye Disease Study (AREDS) showed that a formulation 
containing vitamins C and E, beta-carotene, and minerals zinc and copper 
reduced progression to advanced-stage AMD. New data from a follow-
up study,  AREDS2, suggest that replacing beta-carotene with lutein and 
zeaxanthin may produce a safer, more effective formulation. 

Field Expansion Prism Glasses for Hemianopia  
High power prisms incorporated into prescription eyeglasses increase 
the visual field by creating artificial peripheral vision in these patients 
who experience loss of peripheral vision on the same side of both eyes, 
a common side effect of stroke or Traumatic Brain Injury (TBI). 

Sutureless Amniotic Membrane Graft      
The graft is essentially a “biological bandage” that sits on the surface 
of the eye—the cornea—reducing scarring, prevention of blood vessel 
formation, and promoting healing while reducing pain.  

Visual Aide Services Using Camera-Enabled Mobile Phones
This Smartphone application enables users to identify everyday objects, 
such as packaged goods, compact  discs, and money with text-reader 
capabilities using Optical Character Recognition (OCR). 

Virtual Phaco Trainer for Cataract Surgery 
This simulator enables ophthalmology residents to practice the difficult 
steps of standard cataract surgery without risk to patients. 

Robotic Device to Facilitate Corneal Transplantation     
The developer is using this device to transplant an artificial cornea, 
which is currently under FDA regulatory review, and which may obviate 
the need for donor corneal tissue.

NEI funding of investigator-initiated research grants and Small Business Innovation Research 
(SBIR) and Small Business Technology Transfer (STTR) grants has resulted in several 
commercialized products, further benefiting patients. Examples include:

Safe Senior Driving  
Chronic Dry Eye

The dedicated VTRP budget line in Defense appropriations funds 
extramural vision research into immediate battlefield needs that 
is not conducted by the Department of Veterans Affairs (VA), 
elsewhere within the Department of Defense (DOD, including the 
Joint DOD/VA Vision Center of Excellence, VCE), the National Eye 
Institute (NEI) within the National Institutes of Health (NIH), or 
by private foundations.  Although former Secretary of Defense 
Robert Gates identified Restoration of Sight and Eye-Care as 
one of four top priorities for deployment-related health research 
funding [with Traumatic Brain Injury (TBI), Post Traumatic Stress 
Disorder (PTSD), and Prosthetics], DOD has not yet established 
adequate “core” funding to address all vision research gaps, so 
VTRP funding is necessary.
 
The VTRP addresses 
d e p l o y m e n t - r e l a t e d 
DOD-identified vision 
research gaps (see inside 
page). It was established 
in Fiscal Year (FY) 2009 
appropriations. Although 
the vision community has 
consistently requested $10 
million in each funding cycle, 
annual appropriations 
have ranged from $3.25 
million to $5 million. 
Vision, the sense most 
critical for optimal military 
performance in battlefield 
and support positions, 
is most vulnerable to 
acute and chronic injury. 
Research to effectively 
treat acute eye damage can 
have long term implications 
for an individual’s vision 
health, productivity  
and quality of life  
for the reminder of military 
service and into civilian life. 
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What is the Vision Trauma 
Research Program (VTRP)?  

How Much Have Military Eye 
Injuries and Blindness Cost the US?      

Kevin Frick, Ph.D. 
(Johns Hopkins 
Bloomberg School 
of Public Health) 
presents study results 
in May 2012 at the 
annual meeting of 
the Association for 
Research in Vision 
and Ophthalmology 
(ARVO). The study 
was conducted under 
contract with NAEVR 

The Value of Defense-Related Vision Research:
Peer-Reviewed Vision Trauma Research Program in Defense Appropriations

DECADE OF VISION
2010-2020an initiative of the

Alliance For Eye And Vision Research

In May 2012, Kevin Frick, Ph.D. (Johns Hopkins 
Bloomberg School of Public Health) released the 
results of a first-ever study of the costs associated with 
military eye injuries and blindness. The study, entitled 
Costs of Military Eye Injury, Vision Impairment, and 
Related Blindness and Vision Dysfunction Associated 
with Traumatic Brain (TBI) without Eye Injury, used 
only published data from 2000–2010 and widely 
accepted economic conventions to characterize the 
incidence numbers and concomitant costs associated 
with eye injuries, which range from superficial to one-
eye or two-eye (bilateral) blindness, as well as visual 
dysfunction associated with TBI.  

The Alliance for Eye and Vision Research’s (AEVR) Decade of Vision 2010-2020 Initiative developed this brochure to educate about the burden of military eye injuries and blindness 
and the concomitant value of dedicated federally funded research to save and restore vision. Founded in 1993, AEVR is a 501(c)3 non-profit educational foundation. Its affiliate, 
the National Alliance for Eye and Vision Research (NAEVR), is a 501(c)4 social welfare organization that advocates for federal funding for vision research. More information about 
defense-related vision research is available at www.eyeresearch.org.

Based on the published data from 2000–2010, the total 
incident cost of eye injury each year has been $2.282 
billion, yielding a total cost to the economy over this 
timeframe of $25.107 billion, which reflects:
•	 $634 million in first-year costs, which have already 

been spent
•	 $188 million present value of Department of Veterans 

Affairs (VA) benefits
•	 $24.286 billion in present value costs to the economy 

and society (Social Security benefits, lost wages, 
family care)

In announcing the results, Dr. Frick reiterated that this 
was the first-ever estimate of these costs. As a result, 
he used only published data so that costs would not be 
overstated. He acknowledged limitations to the study, 
especially related to the growing knowledge about the 
diagnosis and treatment of visual dysfunction from 
TBI. “As we learn more in that regard, the estimated 
costs would likely be greater,” he stated.

Traumatic eye injury from 
penetrating wounds and TBI-
related visual disorders ranks 
second only to hearing loss as 
the most common injury among 
“active” military: 
•	 Traumatic eye injuries have 

accounted for upwards of 16 
percent of all injuries in Operation 
Enduring Freedom (OEF) and 
Operation Iraqi Freedom (OIF) 

•	 Male soldiers ages 20–24 
account for 97 percent of visual 
injuries

•	 Eye-injured soldiers have only a 
20 percent return-to-duty rate as 
compared to an 80 percent rate 
for other battle trauma injuries

•	 The VCE estimates that 58,000 
enrolled OEF/OIF veterans 
have been diagnosed with eye 
conditions

•	 The VA estimates that upwards 
of 75 percent of all TBI patients 
experience short- or long-
term visual disorders, including 
double vision, sensitivity to light, 
inability to read print, and other 
cognitive impairments

Comments on Project Gemini 

The Value 
of Defense-
Related Vision 
Research 
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