








diopter: metric unit used to denote the refractive
error of the eye or lens

distance vision: ability to distinctly perceive
objects at a distance, usually tested at 20 feet

farsightedness: also called hyperopia; a refractive
error in which the focal point for light rays is
behind the retina; distant objects are seen more
clearly than near objects

focus: the point at which light rays meet after
passing through the cornea and lens; in normal
eyes this point is on the fovea of the retina

hereditary: appearing in, or characteristic of,
successive generations; individual differences in
human beings passed from parent to offspring

incidence: number of new cases of a particular
problem or disease that occurs within a period of
time

iris: colored, circular membrane that is in front of
the lens and controls the size of the opening at its
center (pupil), thereby regulating the amount of
light entering the eye

laser: surgical tool using an intense beam of light
energy to close rips, make holes, destroy new
vessels (photocoagulation) or to open channels as
in the treatment of glaucoma

legal blindness: visual acuity that does not exceed
20/200 in the better eye with correcting lens; field
of vision no greater than 20 degrees in its widest
angle (visual acuity of 20/200 means that a
person can see at a distance of 20 feet what one
with "normal” sight can see at 200 feet)

low-vision aids: powerful optical devices useful to
persons with vision impairments that are not
successfully corrected by the usual prescription
lenses

macula: a rod-free area at the center of the retina
that surrounds the fovea and is responsible for
best central vision

myopia: see nearsightedness

nearsightedness: also called myopia; a refractive
error of the eye where the image of a distant
object is formed in front of the retina and cannot
be seen distinctly; near objects are seen more
clearly than distant objects

near vision: the ability to perceive objects
distinctly at normal reading distance (usually
about 14 inches from the eye)

night blindness: condition in which sight is good
by day but deficient at night and in any faint light

optic disk: head of optic nerve; formed by the
meeting of all retinal nerve fibers in the retina

optic nerve: special nerve of sight beginning in the
retina as the optic disk, which carries messages
from the retina to the brain, resulting in visual
images

peripheral vision: the ability to perceive the
presence or motion of objects outside the direct
line of vision

presbyopia: decreased elasticity of the lens due
to advancing age which moves the near point of
vision farther from the eye, making it difficult to
focus on near objects

prevalence: total number of cases of a problem
or disease in the population at a given time

pupil: the opening in the center of the iris that
appears as a black dot and through which light
enters the eye

refraction: measurement of the focusing
characteristics of the eye to determine refractive
error and the need for prescription glasses

retina: innermost layer of the eye containing light-
sensitive nerve cells and fibers connecting with the
brain through the optic nerve and nourished by a
network of blood vessels; receives image and
sends it to the brain

rods: light-sensitive cells in the retina that work
best in darkness or dim illuminations

sclera: the white part of the eye; a tough covering
that along with the cornea forms the external
protective layer of the eye

severe vision impairment: inability to read ordinary
newspaper print, even with the aid of glasses, and
impairment indicating no useful vision in either
eye; includes those who are legally blind

20/20 vision: the ability to correctly perceive an
object or letter of a designated size from a
distance of 20 feet; normal visual acuity

visual acuity: measurement of the ability of the
eye to perceive the shape of objects in the
direct line of vision and to distinguish detail;
generally determined by finding the smallest
symbol on an eye chart that can be recognized
at a given distance

vision impaired: persons who have some
difficulty seeing with one or two eyes even when
wearing glasses

vitreous body: transparent, colorless mass of soft,

gelatinous material filling the globe of the eye
between the lens and the retina
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Methods=cSources

In 2001, a consensus meeting was convened by the National Eye Institute at which many of the
world's leading ophthalmic epidemiologists created standard case definitions for the eye conditions
included in this report. Data was obtained from a review of the major epidemiological studies with
the cooperation of their authors (see Table of Sources below).

The number of individuals with each disease and the total number at risk were provided in five-year
age increments by race and sex for the adult population from each of the studies. These age, race
and sex-specific prevalence rates were then combined using a meta-analysis technique for reducing the
overall variance of the pooled rate. Appropriate logistic regression models were fit to the age, race
and sex-specific pooled prevalence rates. These models were applied to the state level U.S. Census
2000 populations for each year of age to arrive at the number of individuals with disease by race
and sex for each state. The state-level prevalence rates were then derived by dividing the number of
individuals with disease in each state by the total population in each state. To estimate the prevalence
of disease in the "other" race category, the age and sex-specific rates for Whites, Blacks and Hispanics
were averaged, then logistic regression models were developed based on these averages.

While the methods used in this report are similar to those used in previous editions of Vision Problems

in the U.S., there are minor differences. Changes in statistical techniques and significantly broader

source data have resulted in the most accurate estimates Prevent Blindness America has ever produced.
For these reasons, however, direct comparisons between current and previous estimates are inappropriate.

Obtaining an actual count of the number of eye disease cases in America would be virtually
impossible. While these estimates do not represent exact measurements, they provide the best
available information on the scope of the most serious threats to good vision for American adults
in the 21st century.

Table of Sources

Baltimore Eye Survey Baltimore, MD BW BW BW BW
Barbados Eye Study Barbados, West Indies B B B
Beaver Dam Eye Study Beaver Dam, WI W W W W W W
Blue Mountains Eye Study Blue Mountains, Australia W W W W W
Kongwa Eye Survey Kongwa, Tanzania B
Proyecto Ver Tucson, AZ H H H H
Rotterdam Study Rotterdam, Netherlands W W W W
Salisbury Eye Evaluation Project Salisbury, MD BW BW BW
San Antonio Heart Study San Antonio, TX HW
San Luis Valley Diabetes Study San Luis Valley, CO HW
Visual Impairment Project Melbourne, Australia W W W W W
Wisconsin Epidemiologic Study Madison, WI W

of Diabetic Retinopathy

Primary prevalence rate source for: B = Blacks, W = Whites, H = Hispanics

B/VI = blindness and vision impairment, R/E = refractive errors, AMD = age-related macular degeneration,

D/R = diabetic retinopathy

The Tables in this 2008 Update to the Fourth Edition of Vision Problems in the U.S. were updated using
revised prevalence numbers from a meta-analysis of multiple smaller studies of blindness and vision
impairment published in a special issue on blindness in the Archives of Ophthalmology in 2004. The
population numbers were also updated using the 2004 census estimates of the U.S. population.

36 Methods and Sources



Acknowledgements

Funding for Vision Problems in the U.S. and the 2008 Update to the Fourth Edition, was provided through a subcontract
from the National Eye Institute, National Institutes of Health, and the U.S. Department of Health and Human Services.

Research described in this report was conducted by dozens of scientists from all over the world. We gratefully
acknowledge the invaluable contribution of data from their work.

Prevalence estimates for Vision Problems in the U.S. were created under a grant from Prevent Blindness America to
Johns Hopkins University. We offer our appreciation to the investigators:

Principal Investigator  David S. Friedman, MD, MPH
Assistant Professor of Ophthalmology
Wilmer Eye Institute
Johns Hopkins University

Co-investigators Nathan Congdon, MD, MPH
Assistant Professor of Ophthalmology
Wilmer Eye Institute
Johns Hopkins University

John Kempen, MD, PhD
Assistant Professor of Ophthalmology
Wilmer Eye Institute

Johns Hopkins University

James M. Tielsch, PhD
Professor

Bloomberg School of Public Health
Johns Hopkins University

Dr. Tielsch also serves on the board of directors
of Prevent Blindness America and was project leader
for this publication.

The investigators were assisted by staff at ORC Macro International, including:

Benita J. O’Colmain, MPH, PhD
Wanda Parham, MPA

Arlen Rosenthal, MA

Adrienne Y. Semidey, MA
Saundra Townsend

Ceres Wright, BS

Text written by John A. Shoemaker

2008 Updates to the Fourth Edition provided by:

Kevin D. Frick, PhD Christine S. Spencer, ScD
Associate Professor Associate Professor
Bloomberg School of Public Health School of Public Affairs
Johns Hopkins University University of Baltimore

Cover design
donated by Saatchi & Saatchi Healthcare

lllustrations Soumya Netrabile



National National Eye Institute
Eve 2020 Vision Place
Institute  Bethesda, MD 20892-3655

(301) 496-5248

Prevent Blindness America
Prevent 211 West Wacker Drive

;:é Blindness  suite 1700

1ca° Chicago, lllinois 60606
America 800-331-2020

. .
100 Years. Our Vision Is Vision! www.preventblindness.org





