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Reducing health disparities in adult vision loss via interfaces with
emerging technology
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Progressive vision loss affects growing numbers of adults
by the age of 65. Age-related loss of vision has become a
key contributor to escalating health care expenditures per
capita in nations that report increased longevity. Numbers
of visually-impaired persons have increased steadily
across the globe and will reach an unprecedented 25
Million in the United States (US) by the year 2050 [1].
Further, increases in health care costs consume rising
portions of national gross domestic products (GDP) and
have exceeded the current rate of GDP growth in the US,
as shown in Fig. 1.

Health disparities (HD) in vision loss have also broa-
dened worldwide to foreshadow multifaceted challenges for
eye care. HD are defined as preventable differences in the
incidence, prevalence and burden of vision loss on com-
munities targeted by non-genetic factors, such as age,
gender, ethnicity and geography. Interpreting the nature and
origins of ocular HD is critical, as comprehensive analyses
can yield meaningful impact in health care policy and/or
reveal unexplored instigators of vision loss. For example,
epigenetics are now well-accepted to impact disease pro-
gression and presentation through combinations of envir-
onmental factors, such as chronic stress and chemical
exposure [2]. By contrast, higher incidence of adult vision
loss reported among Americans in particular geographic
regions remains unexplained [1], even when accounting for
HD differences in health care coverage and access, as
illustrated in Fig. 2a.

Disparities in vision are particularly complex because
progressive loss may arise from different ocular

components and appears to target communities dis-
proportionately. As shown in Fig. 2b, US vision loss from
corneal disease impacts Asian-Americans at larger rates [1],
whereas retinopathies such as macular degeneration and
glaucoma are diagnosed at higher ratios in Caucasian-
American males and African-American females, respec-
tively [3]. Similarly, disorders of the lens, such as cataracts,
adversely present in Hispanic-American women, while
choroidal dystrophies disproportionately affect African-
American men [1, 3].

Although multiple public health initiatives have promoted
HD awareness [2], steadily-rising levels of HD herald a need
for expanded HD research foci at interfaces between clinical
medicine and emerging technology. HD in vision loss may be
greatly reduced through synergies with biomaterials,
nanoscience and microtechnologies to predict and validate
changes in biological responses from a range of healthy and
pathological tissues. Dissimilarities in cell and tissue respon-
ses to contemporary therapies can be predicted and examined
using controlled, experimental models engineered by these
technologies [4]. Further, emerging systems can be applied to
elucidate epigenetic-induced pathologies in the visual system,
as well as to deconstruct contributions to vision loss triggered
by epigenetic changes in other physiological systems, such as
cardiovascular or neurology. Lastly, the integration of tech-
nology with ocular HD has unique appeal to future cohorts of
researchers and clinicians, as today’s passion for social jus-
tice, equity and activism has promoted innovative technolo-
gical solutions to a variety of community-based health
challenges [5]. Such enthusiasm will help diffuse the unfor-
tunate stigma that often surrounds HD and drive the evolution
of ocular HD into a comprehensive, scientific discipline able
to eliminate preventable vision loss in our lifetime.
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Fig. 1 Health care expenditures
in the United States per capita
from 2010–2016, as available
from the US Center for
Medicare and Medicaid
Services. Inset: Rate of change
(%) in US health care
expenditures against rate of
change (%) of US gross
domestic product (GDP) from
2010 to 2015.

Fig. 2 Health disparities in adult
vision loss across the contiguous
United States. a Distribution of
predicted adult vision loss per
capita in different geographical
regions. Darkened areas
represent states with highest
average numbers of visually-
impaired adults [1]. b Summary
of American communities
unduly affected by prevalent eye
disorders alongside current
therapies and technologies used
for treatment.
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