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ABSTRACT

Low vision may be defined as any chronic form of vision impairment, not correctable by glasses or contact lenses, that
adversely affects everyday function. Visual accessibility refers to factors that make an environment, device, or display usable
by vision. In this article, | discuss the concept of visual accessibility with special reference to low vision. What role can vision
science play in enhancing visual accessibility for people with low vision? | propose that greater efforts to embed low-vision
research in real-world contexts and collaboration with other disciplines will accelerate progress. | describe examples from
my current research projects on architectural accessibility and reading accessibility.

(Optom Vis Sci 2014;91:696-706)
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he topic of this article is visual accessibility and low-vision
research. Because I am a person with low vision, I have both
a personal and professional interest in this topic.

Low vision conveys the idea that vision has more than just the two
states: sighted and blind. The term Jow vision was coined in the
1950s by Eleanor Faye and Gerald Fonda. They and other mid-
20" century pioneers concerned with vision impairment—including
William Feinbloom and George Hellinger in the U.S., and Norman
Bier in the U.K.—empbhasized the importance of residual vision and
the need to address functional limitations associated with low vision.

Low vision is often defined as a letter acuity less than 20/60 (6/18)
or a visual field of less than 20 degrees in the better eye. Sometimes,
we define low vision in more practical terms as the inability to read
the newspaper at a distance of 40 cm with best refractive correction.
This definition is used because most people with low vision have
problems with reading. (This definition is becoming obsolete as
hard-copy newspapers recede into history.) A third, more general
definition of low vision is any chronic form of vision impairment not
correctable by glasses or contact lenses that adversely affects everyday
function.

According to the National Eye Institute, there are between 3.5
and 5 million Americans with low vision,! and the number is
rising as our population ages. In 2013, the World Health Orga-
nization estimated that there are 285 million people worldwide
with vision impairment, 39 million blind and 246 million with
low vision.? These worldwide figures include many people in less
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developed countries whose impaired vision is due to uncorrected
refractive errors or untreated cataracts.

Low-vision research focuses primarily on the role of vision in
everyday activities, with less emphasis on clinical descriptions of
the eye or vision. The two major research questions are: What
basic principles explain the functional limitations of people with
low vision? What strategies can be adopted to ameliorate these
limitations? Low-vision research has played an important role in
bringing topics such as reading and driving under scrutiny in
vision science.

My theme in this article is to propose that we embed low-vision
research more explicitly in the real world where our findings can
have a direct impact on the lives of people with low vision. I
suggest that we extend our laboratory-based vision science in two
ways: first, by addressing the complicated interactions among
variables that affect real-world visual function, and second,
by working in partnership with other disciplines to reduce the
barriers to visual accessibilicy. Where we succeed, we will con-
tribute to vision science by showing how vision functions in the
real world, and we will find better ways to reduce barriers facing
people with visual impairment. I will give examples from my
current research projects on architectural accessibility and reading
accessibility.

TWO APPROACHES: REHABILITATION
AND ACCESSIBILITY

I begin by reviewing some general concepts that may help to
shape the discussion of low vision and accessibility.
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Accessibility means removing barriers to participation in all
domains of society including mobility, reading, social interaction,
education, employment, and recreation. Rebabilitation empha-
sizes a person’s functional limitations and provides remedies and
strategies for overcoming these limitations. To illustrate this
distinction, a rehabilitation program might train people with low
vision in mobility strategies for detecting low-contrast steps or
obstacles, whereas accessible architecture would emphasize envi-
ronmental designs to enhance the visibility of such hazards.

Rehabilitation seeks to empower people with disabilities to
function effectively in the world as it is. In contrast, accessibility
strives to modify the world to remove barriers and accommodate
people with disabilities. Rehabilitation is often associated with a
“medical model” that seeks to cure or ameliorate disability. Ac-
cessibility is associated with a “social justice” model or “civil rights”
model that promotes accommodation of people with disabilities by
human cultural institutions, systems, and products. Advocacy for
accessibility has sometimes given rise to disability rights move-
ments. For a historical review, see the work by Switzer.?

Andrew Solomon,* in his influential book Far from the Tree,
cogently points out that the disability rights movement stresses the
richness of individual “identity” and experience, whereas the
medical rehabilitation model stresses defect or illness (sometimes
using gentler terms like syndrome or condition). The medical
model wants to correct or cure or eradicate, whereas the disability
rights movement wants society to accommodate, diversify, and
include. Sometimes, the effort to cure or eradicate runs counter to
the goal of expanding accessibility through accommodation.
Advocates for accessibility may see medical research and reha-
bilitation as paternalistic and misdirected.

Arditi® has reviewed the historical roots of the field of vision
rehabilitation. Initially, it emerged in the form of social services for
the blind, such as special residential schools and sheltered work-
shops. The distinction between blindness and low vision was rarely
explicit, and there was little attention to the special problems fac-
ing people with residual vision. Further contributing to the lack of
focused attention were the heterogeneity of low-vision condi-
tions and the sight-saving philosophy. This philosophy advocated
protecting the eyes by minimizing the use of impaired vision.

In the mid 20" century, a few insightful optometrists and
ophthalmologists began to emphasize the importance of residual
vision and the need to address functional limitations associated
with low vision. In the last quarter of the 20th century, low vision
emerged as a topic in vision science. Collectively, those of us with
interests in low vision, in both laboratory and clinical research,
have made substantial progress in understanding the functional
limitations of people with visual impairment.

Although the topic of vision rehabilitation has emerged as an
active discipline, accessibility issues pertaining to low vision have
received less attention. Arditi® attributes this to the lack of a co-
herent voice from the community of people with low vision and
the corresponding lack of consciousness raising and lobbying on
their behalf. Most people with low vision have acquired their
vision impairment later in life from disorders such as macular
degeneration, diabetic retinopathy, and glaucoma. They tend not
to identify themselves with low vision per se but consider vision
loss as a consequence of aging. They are often dealing with other
physical or cognitive disabilities as well. Unlike advocacy groups
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for the blind or deaf, there is little in the way of leadership in this
group demanding accessibility.

Those of us engaged in low-vision research or related policy
making face a dilemma. Where should we expend our research
dollars and research effort—in finding remedies, or in enhancing
accessibility? Most of us would agree that we need to do both, but
the balance in dollars and effort is a topic for deliberation. The
message of this article is to suggest that more research should be
done to support the accessibility of people with low vision.

The concepts of “universal design” and “inclusive design” have
emerged from the accessibility perspective. Universal design is the
aspirational goal of designing a system—architectural, electronic,
mechanical—whose primary functions are within the capabilities
of the entire population. Achieving this goal is of primary necessity
for dealing with key aspects of culture such as architectural designs
of public spaces.

Inclusive design is more pragmatic. Here, the goal is to extend the
usability of mainstream products to the maximum fraction of the
population without sacrificing functionality or commercial viability.
A small fraction of the population may not be able to use the design,
and their needs should be addressed with an alternative solution. For
inherently visual designs, alternative nonvisual solutions may be
necessary, such as VoiceOver software on the iPhone or tactile fea-
tures on currency bills. Modern digital devices for reading have the
potential for inclusive design because of the opportunity for per-
sonalized display options. I return to digital reading below.

Inclusive designs, broadly defined, should take into account
distinct domains of capability and their interactions, such as vision,
hearing, manual dexterity, and cognitive status.” Design consider-
atons for these domains may not be separable or even compatible.
Keep in mind that many people with low vision have other
coexisting health problems. For instance, it has been reported that
people with age-related macular degeneration have high rates of
depressive disorder® and cognitive deficits.” In the Salisbury Eye
Evaluation project—a population-based study of 2520 individuals
aged 65 to 84 years—about 7% were visually impaired.'®. Data on
self-reported comorbidities were gathered from a standard list of 13
items such as arthritis, heart disease, and cancer. On average, both
the visually impaired and visually normal participants reported more
than two comorbidities (Gary S. Rubin, personal communication).

A traditional approach to visual accessibility has been to retrofit
an existing system to accommodate people with low vision, for
example, adding high-contrast strips at the top of stairs or de-
signing third-party screen-magnifying or screen-reading software
for computer access. These solutions have been extremely valu-
able, but, where possible, inclusive design is preferable to special-
purpose solutions. This is because such solutions are often costly,
typically lag behind the evolution of mainstream developments,
and sometimes stigmatize people with disabilities.

How can vision researchers contribute to enhancing visual accessi-
bility? In the following two sections, I describe how my colleaguesand I
have begun addressing visual accessibility in architecture and reading,.

VISUAL ACCESSIBILITY AND
ARCHITECTURAL DESIGN

In the context of architecture, we define visual accessibility as the
use of vision to travel efficiently and safely through an environment,
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