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DOMAIN

Vision is a complex sense that provides information about our surrounding environment. The process giving rise to
vision begins when the cornea and lens refract light from objects and surfaces in the world to form a panoramic,
hemispheric image on the retina, the thin layer of nerve cells that lines the inside surface of the eye. Like pixels in a
digital camera, retinal photoreceptor cells sample the light characteristics of the retinal image and photochemically
transform the absorbed light energy into neural signals that are processed first by neurons in the retina and then
by neurons in the visual parts of the brain. There are two types of retinal photoreceptor cells: the exquisitely
sensitive, but slower-responding rods that serve night vision; and the less sensitive, but faster-responding cones
that serve vision under typical indoor and daylight illumination conditions. Unlike a digital camera, which has
uniform pixel resolution over the entire flat detector array, the retina has very high resolution in the center of the
image, where the cone photoreceptor cells are densely packed, and resolution continuously drops with increasing
radial distance from the center, associated with decreasing cone density and increasing rod density. Analogous

to the red, green, and blue pixels in a digital camera, there are three classes of cone photoreceptor cells that have
maximal sensitivities in the red, green, and blue parts of the spectrum, respectively. These three cone types are
responsible for transforming spectral information in the retinal image to sensations of color. The sensory input of
the retinal neural cells is subjected to higher-order visual processing in the brain, which analyzes this information
and further interprets it in combination with memory and other sensory information.

SUBDOMAINS

The important aspects of visual sensation that can be impaired by diseases or disorders
of the visual system include resolution of detail, field of view, appearance of contrast,
appearance of colors, perception of motion, resolution of depth, and seeing in dim light
or in the presence of glare. A variety of clinical tests are used routinely to assess each
of these aspects of vision, but visual acuity and visual fields are the most common and
most important.

Visual Acuity: Visual acuity tests are used to measure visual resolution, which can be
affected by blurring of the retinal image, neural processing disorders, or damage to neurons
in the retina or other parts of the visual pathway. Visual acuity is measured as the ratio of
the viewing distance to the size of the smallest letters that can be read or smallest symbols
that can be recognized. By convention, the letter or symbol size is specified as the viewing
distance that would put it at the limit of normal visual resolution (e.g., 20/200 visual acuity
means that the smallest letter the person tested is able to read at a viewing distance of 20
feet would be at the limit of normal visual resolution if viewed from a distance of 200 feet).

Visual Field: Visual field tests are measures of a person’s field of view, which can be
affected by disorders of the retina (e.g., retinal detachments), optic nerve (e.g., glaucoma),
or visual parts of the brain (e.g., stroke). Visual fields are measured by mapping out blind
or visually impaired areas in visual space. The person being tested is asked to report when
spots of light or various types of patterns presented at different viewing angles in every
direction can be seen while the person is looking straight ahead.

Visual Function: Visual impairments can impose various limitations on a person’s functional
ability. Functional abilities limited by vision are classified as reading, mobility (which
iIncludes driving), visual information processing (also called “seeing”), and visually guided
motor behavior (also called “manipulation”). Functional abilities can be assessed with visual
performance measures or with patient-reported measures. Self-reports of visual function
are often elicited using a list of statements about specific activities (called “items”) that are
answered in terms of frequency of occurrence, level of agreement, perceived difficulty, or
some other response to each item, using a categorical response rating scale.

SUBDOMAIN Toolbox Measures Validation Measures

Visual Acuity Dynamic Visual Acuity Test — This Early Treatment Diabetic Retinopathy
measure, being co-developed and Study Visual Acuity Test

utilized by the Toolbox Vestibular

Balance team, utilizes only the static

component of the measure for visual

acuity, utilizing optotypes standard

In other well-accepted computer-

administered acuity measures.

Visual Field Motion Detection Perimetry — Test Humphrey Field Analyzer
that evaluates motion detection in the
peripheral visual field by finding the
smallest circular patch of motion a
subject can detect.

Visual Function Vision-Targeted Health-Related Quality | National Eye Institute’s Visual
of Life survey instrument — This is a Function Questionnaire
self-report measure being developed
to assess the subject’s perception of
his or her ability to perform specific
types of activities in everyday life.

DEVELOPMENT PLANS

Visual Function Survey

 Select domains and put existing items into them (bin)

e Select common item stem and response options

e Select item content (winnow) from existing items

 Draft items

 Try out, calibrate, and validate on adolescent and adult populations

Visual Acuity

 Build portable DVA instruments (bench test rate sensor/head set, software)
e Determine age at which letter versus symbol is most effective, establish reliability and
validity of the static test

Motion Detection Perimetry

e Change fixation point to test central 50 degrees
« Test group from general population with the new test to determine normal values
e Make changes in testing procedure to reduce test time

SAMPLE INSTRUMENT
Visual-Targeted Health-Related Quality of Life Survey

Color Vision

In the last 7 days, how much difficulty did you have in distinguishing
between colors? Not at all; A little bit; Somewhat; Quite a bit;
Very much; Unable to do because of eyesight

Far Vision

In the last 7 days, to what extent did your eyesight interfere with your
seeing street signs? Not at all; A little bit; Somewhat; Quite a bit;
Very much; Unable to do because of eyesight

Near Vision

In the last 7 days, to what extent did your eyesight interfere with your
reading labels or instructions? Not at all; A little bit; Somewhat;
Quite a bit; Very much; Unable to do because of eyesight

Psychosocial

In the last 7 days, to what extent did you feel frustrated because of
yvour eyesight? Not at all; A little bit; Somewhat; Quite a bit; Very much

Ocular Symptoms

In the last 7 days, how much of a problem did you have with pain or
discomfort in your eyes? Not at all; A little bit; Somewhat; Quite a bit;
Very much
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