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Preface

Losing one’s eyesight, at any age, is frightening. That fear has merit: 
compared to their peers, people with vision loss have reduced independence 
and quality of life, lower performance in school, lower wages and job 
attainment, and higher health costs. Fortunately, two of the most common 
causes of vision loss among adults (i.e., refractive errors and cataracts) can 
be readily treated with proper access to, and utilization of, currently avail-
able care. This report estimates that undiagnosed or untreated refractive 
error alone affects between 8.2 and 15.9 million people in the United States. 
Uncorrectable vision impairment affects another 6.4 million people. The 
toll of correctable vision loss among children who do not received adequate 
detection, follow-up, and treatment is troubling. Ensuring that people 
receive proper visual acuity screenings and preventive eye care services 
and adhere to effective eye protection practices would eliminate thousands 
of preventable or correctable cases of vision impairment that result each 
year from amblyopia and eye injuries. Success in simply applying current 
knowledge would reduce significant health care disparities, because avoid-
able vision loss disproportionately affects minorities and the poor. Failure 
of the United States to address these sources of preventable suffering and 
disparity is simply not acceptable.

But the population health imperative for eye health does not end with 
eliminating avoidable vision loss. Even if all vision impairment due to 
refractive errors, cataracts, or avoidable conditions vanished, millions of 
people would still be visually impaired. Although recent advances in eye 
care are impressive and have reduced the vision loss that results from 
genetic conditions and common, age-related eye diseases (e.g., age-related 

xvii
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xviii PREFACE

macular degeneration, glaucoma, diabetic retinopathy), there remains no 
cure. Due to the aging of our population and the strongly age-related 
incidence of many eye diseases, we project a near doubling, by 2050, in 
the prevalence of “chronic vision impairment.” The good news for people 
living with vision impairment and blindness is that vision impairment is a 
surmountable obstacle. With proper training, equipment, and accommoda-
tions, people with vision impairment can lead independent, productive, joy-
ful lives. The problem is that many individuals today do not receive the full 
complement of resources they need to overcome vision-related disability.

An important and immediate population health need is to bolster our 
ability as a nation to manage the rising challenge of chronic vision impair-
ment. Despite enormous potential costs for individuals, caregivers, and 
society, chronic vision impairment receives little emphasis in most national 
and public health agendas focused on chronic conditions. Chronic vision 
impairment frequently co-occurs with, and may be a risk factor for, many 
comorbid conditions including other sensory impairments, depression, 
anxiety, and cognitive impairment. Comorbidities add to the challenge of 
living with and accommodating vision loss, and in turn, vision impairment 
complicates one’s ability to manage other health conditions. Due to its 
prevalence and potential interference with other health domains, chronic 
vision impairment must not only receive greater attention as a chronic 
condition in its own right, but also be a part of all dialogues and action 
plans geared toward maximizing health and well-being in an aging society.

The primary goal of this Committee was to outline population health 
strategies to promote eye health and reduce vision impairment and its con-
sequences in the United States. The ultimate objective is straight-forward: 
(1) no person should live with vision impairment that could have been 
avoided or could be treated and (2) every person with chronic vision 
impairment should have access to community and health services that 
minimize the impact of vision loss on overall health and life. Making this 
objective a reality will be complicated. It will require action from national, 
state, and local stakeholders. It will require practical changes to policies 
and systems as well as cultural changes that involve shifts in paradigms 
and ways of thinking.

This report represents the collective conclusions and recommenda-
tions of a diverse group of experts, each of whom brought their expertise 
and perspectives. The Committee recognizes and salutes the many devoted 
people across the nation already working tirelessly to promote eye and 
vision health and lessen the burden of vision impairment. This report 
emphasizes the need to address the underlying social and environmental 
conditions that contribute to unacceptable health disparities as well as to 
make quality clinical eye care and support services available to everyone. To 
accomplish this will take the concerted action of eye professionals, payers, 
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PREFACE xix

clinical care systems, public health, and community organizations. We can 
eliminate preventable vision loss and ensure that each person with chronic 
vision impairment has every opportunity to live a full and productive life. 
We need to do so.

Steven M. Teutsch, Chair 
Committee on Public Health Approaches to

Reduce Vision Impairment and Promote Eye Health
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Summary

Avoidable vision impairment occurs too frequently in the United States 
and is the logical result of a series of outdated assumptions, missed oppor-
tunities, and manifold shortfalls in public health policy and health care 
delivery. Eyesight affects how human beings perceive and interpret the 
world and is used for everyday communication, social activities, educa-
tional and professional pursuits, the care of others, and the maintenance of 
personal health, independence, and mobility. Vision loss in adults is associ-
ated with increased risk of falls and injuries, social isolation, depression, 
and other psychological problems and can amplify the adverse effects of 
other chronic illnesses, increasing the risk for all-cause and injury-related 
mortality (Christ et al., 2014; Crews et al., 2016; Lam et al., 2008; Lee et 
al., 2003; Lord, 2006; McKean-Cowdin et al., 2007). Similarly, undiag-
nosed or uncorrected refractive errors and other visual disorders in children 
can lead to developmental, academic, and social challenges, and in some 
cases permanent vision loss, which has lifelong implications (Birch, 2013; 
Davidson and Quinn, 2011). Moreover, the economic and social costs of 
vision impairment and eye disease to patients, the health care system, and 
society are considerable (Koberlein et al., 2013; Wittenborn et al., 2013). 
Yet, as a chronic condition, vision impairment remains notably absent from 
many public health agendas and community programs. Rather, vision is 
often regarded as a given—until it is not.

The vast majority of individuals in the United States who reach aver-
age life expectancy are at risk for some form of vision loss and impairment 
during their lifetimes, given current knowledge about effective prevention 
strategies, injury rates, barriers to accessing appropriate health care, and the 

1
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2 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

aging process itself. Vision loss can affect any one at any time. It is the pro-
cess by which physiological changes or damage to the structure of the eye 
or visual information processing structures in the brain occurs, resulting in 
compromised subclinical or clinical function of the eye or visual processing 
system.1 Vision loss may occur suddenly and completely, for example from 
injury, or may subtly evolve over time, with permanent structural dam-
age leading to progressive changes in eye function until more pronounced 
deficits become noticeable. Vision impairment, defined in this report as a 
measure of the functional limitation of the eye or visual system that results 
from vision loss, remains an unmet and important public health threat and 
is largely attributable to a few conditions or diseases in the United States.

No reliable data exist on the number of people affected by all causes of 
vision impairment in the United States. One model, based on a review of 12 
major epidemiological studies applied to the 2010 U.S. Census population, 
estimates that approximately 90 million of the 142 million adults over the 
age of 40 in the United States experienced vision problems attributable to 
vision impairment, blindness, refractive error (i.e., myopia and hyperopia), 
age-related macular degeneration (AMD),2 cataracts, diabetic retinopathy, 
and glaucoma (Prevent Blindness, 2012).3 Presbyopia, an age-related condi-
tion that affects the ability to focus clearly on near objects, affects almost 
everyone entering the middle-age years (Petrash, 2013). Other measures of 
eye and vision health have different but significant implications for broad 
population health strategies to reduce the burden of vision impairment. 
For example, uncorrectable vision impairment (i.e., the amount of vision 
impairment that remains after appropriate treatment or intervention) can 
range from mild to severe and affects an estimated 6.4 million people, 
including adults and children, in the United States.4 Uncorrected vision 
impairment (i.e., the proportion of overall vision impairment that could 
be improved through currently available treatments) affects millions more 
people in the United States, with estimates for uncorrected refractive error 
alone ranging from 8.2 million (Varma et al., 2016) to 11.0 million (CDC, 

1  The committee adopted these definitions of vision loss and vision impairment to help 
facilitate discussion of eye and vision health in the context of population health. Justifications 
for these definitions are discussed in Chapter 1.

2  The estimate for AMD includes individuals ages 50 and older.
3  This statistic was corrected following release of the prepublication copy of the report.
4  This figure was determined by combining the estimates of 4.24 million U.S. adults ages 

40 and older (Varma et al., 2016) and 2.155 million U.S. children, adolescents, and young 
adults through age 39 (Wittenborn and Rein, 2013). Both studies define uncorrectable vision 
impairment and blindness separately and as a measure of visual acuity.
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2015c) to 15.9 million (Wittenborn and Rein, 2016).5 As the baby boomer 
generation ages, older adults will account for an ever larger proportion of 
the total population, and the prevalence of age-related eye diseases and con-
ditions is projected to increase accordingly (Varma et al., 2016; Wittenborn 
and Rein, 2016). Actions to evaluate, monitor, and protect eye and vision 
health should begin early in life, but the systems and policies to encourage 
these behaviors in a fair and equitable manner are lacking.

The prevalence and impact of vision loss, as well as the severity of 
vision impairment, varies across geographic areas by etiology, age, race and 
ethnicity, and gender, putting certain populations at higher risk for specific 
types of vision loss (Congdon et al., 2004; Kirtland et al., 2015; Qiu et al., 
2014; Zhang et al., 2012). The probability of vision impairment increases 
with age among all populations, particularly among people older than 60 
years (Varma et al., 2016). Increased risk for poor eye health is also associ-
ated with social, economic, cultural, health, and environmental conditions, 
which further contribute to overall health disparities (Ulldemolins et al., 
2012; Zambelli-Weiner et al., 2012; Zhang et al., 2012). Identifying popu-
lations at high risk for certain types of vision loss can help target limited 
resources, tailor effective interventions, and promote policies that better 
achieve eye and vision health and improve population health equity.

Some of the most notable successes in preventing vision loss have been 
anchored in population health strategies (CDC, 2015b; Kumaresan, 2005; 
Rao, 2015). Preventing vision-threatening injury, infection, and underlying 
chronic disease could have substantial effects on protecting or maintain-
ing eye and vision health before treatment is needed. Promoting optimal 
conditions for eye and vision health can also alleviate many other social 
ills, including poverty, other health inequities, increasing health care costs, 
and avoidable mortality and morbidity (Christ et al., 2014; Kirtland et al., 
2015; Lee et al., 2003; Rahi et al., 2009; Rein, 2013). Short- and long-term 
population health strategies should address broad determinants of health, 
including policies that influence individual behaviors, healthy environments 
and social conditions, and their potential impact on eye and vision health. 
Some strategies may be simpler and accomplished more quickly, such as 

5  The committee commissioned an analysis, which was not available in the current literature, 
to establish the preventable burden of vision impairment in the United States from five condi-
tions (diabetic retinopathy, glaucoma, refractive error, cataracts, and AMD). Estimates are 
based on a variety of sources (including population surveys and compilations of population-
based studies) and reflect the best available public data. The committee presents only the 
results related to cataracts and uncorrected refractive error in this report because the analyses 
are most robust for these conditions. Chapter 3 provides a more in-depth description of the 
study’s assumptions and limitations, which are also documented in the commissioned paper 
itself (Wittenborn and Rein, 2016). This citation was added post release.
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implementing policies that encourage using protective eyewear in hazardous 
work environments and during some recreational activities (CDC, 2013, 
2015d; NEI/NIH, 2016). Other strategies will require more concerted and 
coordinated efforts to support social and built environments that promote 
eye-healthy behaviors or improved access to health care.

Early diagnosis and appropriate access to high-quality treatment could 
improve the trajectory of modifiable, correctable, and uncorrectable vision 
impairment by either slowing the progression of specific diseases or condi-
tions, correcting the vision impairment itself, or improving the functionality, 
independence, and quality of life of populations with uncorrectable vision 
impairment. For example, estimates suggest that vision impairment caused 
by uncorrected refractive error and cataracts—both largely treatable—
accounts for a substantial portion of undiagnosed vision impairment every 
year in the United States (CDC, 2015c; Wittenborn and Rein, 2016). Many 
public and private health insurance coverage policies, including Medicare, 
exclude eye examinations for initially asymptomatic or low-risk patients, 
corrective lenses, and visual assistive devices. Thus, in many cases, people 
must purchase additional vision insurance or shoulder costs out of pocket. 
Moreover, interventions exist to improve or maintain the functioning of 
people with vision impairment, but information about, and access to, these 
services is often limited (Overbury and Wittich, 2012; Pollard et al., 2003). 
These factors contribute to inequities that already affect populations with 
lower socioeconomic status and poor health (DeVoe et al., 2007; Levin et 
al., 2013).

Coordinated efforts are needed to expand public health capacities and 
to encourage policies and programmatic emphases that recognize improved 
eye and vision health as an important population health outcome and as a 
strategy to achieve better health equity. This will require federal and state 
support, coupled with public–private partnerships, to enhance local health 
department capabilities and energize other local institutions and organiza-
tions, families, and individuals to respond to community needs and goals 
(CDC, 2007).

This report proposes a population health action framework to guide 
action and coordination among various—and sometimes competing—
stakeholders in pursuit of improved eye and vision health and health equity 
in the United States. This report also introduces a model for action that 
highlights different levels of prevention activities across a range of stake-
holders and provides specific examples of how population health strategies 
can be translated into cohesive areas for action at federal, state, and local 
levels. Initial public- and private-sector investment has helped identify some 
of the chief information gaps and has led to a more nuanced understanding 
of the connection between eye and vision health and other measures of over-
all health, but more is needed. Implementing a coherent and comprehensive 
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response to address vision loss will be challenging. Establishing conditions 
and policies that promote population eye and vision health and that mini-
mize preventable and correctable vision impairment is an essential, timely, 
and achievable objective—one that is necessary to improve the overall qual-
ity of life, functioning, and productivity of individuals.

STATEMENT OF TASK AND REPORT OVERVIEW

In 2014, the Health and Medicine Division of the National Academies 
of Sciences, Engineering, and Medicine convened a multidisciplinary com-
mittee to “examine the core principles and public health strategies to reduce 
visual impairment and promote eye health in the United States,” including 
short- and long-term strategies to prioritize eye and vision health through 
collaborative actions across a variety of topics, settings, community stake-
holders, and levels of government. The committee reviewed the relevant 
literature and held five meetings, including two public workshops and one 
public session to obtain input from an array of experts and stakeholders. 
To further inform its deliberations, the committee also commissioned a 
paper on the costs and preventable burden of vision impairment for select 
eye conditions.

A POPULATION HEALTH APPROACH TO 
IMPROVE EYE AND VISION HEALTH

A population health approach involves multiple actors who work sepa-
rately and cooperatively to “[focus] on interrelated conditions and factors 
that influence the health of populations over the life course, identif[y] sys-
tematic variations in their patterns of occurrence, and appl[y] the resulting 
knowledge to develop and implement policies and actions to improve the 
health and well-being of those populations” (Kindig and Stoddart, 2003, 
p. 380). The health of individuals and populations is affected by mul-
tiple determinants, including (1) individual traits; (2) behaviors; (3) social, 
family, and community networks; (4) living and working conditions; and  
(5) broad social, economic, cultural, health, and environmental conditions 
and policies, which are each part of larger social and physical environments 
(IOM, 2003a). Health care services are an important component of the “liv-
ing and working conditions” that affect health. The vast majority of health 
determinants exists outside the clinical care delivery system (Braveman and 
Gottlieb, 2014; McGinnis et al., 2002), which provides a wide range of 
opportunities and environments in which to influence eye and vision health. 
As this report documents, eye and vision health is also affected by factors 
within each health determinant category. Figure S-1 provides an example of 
how multiple determinants of health could be used to target various factors 
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within each health determinant category as part of a broad population 
health approach to improve eye and vision health. These targets, which are 
included in four separate boxes, include both risk and protective factors 
for vision loss. The inclusion of these targets should not be interpreted as a 
prioritization of relevant research topics or as a conclusion that individual 
targets are each supported by the same strength of evidence.

The three functions of a population health approach are assessment 
(i.e., monitoring communities to identify and characterize public health 
needs and priorities); policy development (i.e., the use of scientific evidence 
to guide the design and implementation of programs and policies to address 
public health issues); and assurance (i.e., policy development and enforce-
ment, ensuring that health and public health systems have the resources to 
implement programs, and evaluating the health impacts of interventions) 
(CDC, 2007; IOM, 1988). In the context of eye and vision health and the 
committee’s charge, these actions include short- and long-term strategies 
to address overarching determinants of health (primordial prevention) as 
well as efforts to support, educate, and promote healthy eye and vision 
behaviors (primary prevention); facilitate pre-symptomatic identification 
of eye diseases and treatments (secondary prevention); and preserve and 
enhance the health and functioning of individuals with vision impairment 
(tertiary prevention). Anchoring eye and vision health promotion in terms 
of the stages of prevention will allow the nation to reevaluate eye and vision 
health improvement more broadly as not only a valued outcome in and 
of itself, but also a potential public health tool to promote health equity 
among populations.

TRANSLATING A CONCEPTUAL FRAMEWORK 
INTO ACTION: RECOMMENDATIONS

The long-term goal of a population health approach for eye and vision 
health should be to transform vision impairment from a common to a rare 
condition, reducing associated health inequities. Given the genetic and bio-
logical components of many eye diseases and conditions, the occurrence of 
eye injuries, and the aging process itself, populations will never be without 
vision impairment. Nevertheless, this long-term goal establishes a new plat-
form from which to identify important players, define influential behaviors, 
and allocate resources in a manner that will preserve and protect the eye 
and vision health of different populations.

Achieving the twin goals of improving eye and vision health and 
increasing health equity will require actions that reinforce each other. 
Figure S-2 identifies five core action areas that provide focus for the com-
mittee’s recommendations and support the ultimate outcome—improved 
population eye and vision health and health equity. These actions should 
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FIGURE S-2 Components of a population health model for action to improve eye 
and vision health across the lifespan.

be population-centered, collaborative, culturally competent, community-
tailored, evidence-based, integrated, standardized, and adequately resourced. 
Many of the following nine recommendations are broadly framed but are 
critical to establish conditions that will support a sustainable population 
health initiative that will effectuate a long-term reduction in vision impair-
ment and its ramifications. These recommendations provide the founda-
tional support for other, more specific actions by stakeholder groups, as 
described throughout this report.
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Facilitate Public Awareness Through Timely Access to 
Accurate and Locally Relevant Information

The public should have accessible, transparent, and easily understood informa-
tion about eye and vision health prevalence, incidence, and impact (on both an 
individual and community level) and also information about the stakeholders that 
influence eye and vision health locally and nationally.

According to a recent online poll, 88 percent of the 2,044 respondents 
surveyed identified good vision as vital to maintaining overall health, and 
47 percent rated losing their vision compared to loss of limb, memory, 
hearing, or speech as “potentially having the greatest effect on their day-
to-day life” (Scott et al., 2016, p. E3). Despite the public’s perception of 
the importance of good vision, millions of people continue to grapple with 
undiagnosed or untreated vision impairment (CDC, 2015c; Varma et al., 
2016; Wittenborn and Rein, 2016). Moreover, eye and vision health remain 
relatively absent from national health priority lists, including efforts to 
stem the impact of chronic diseases. A number of factors, including the 
segregation of eye care from the rest of medicine, fragmentation within the 
eye care community, and a lack of coordination within or across federal 
entities, contribute to the absence of focused and sustained programmatic 
investment that would translate into widespread action.

A Call to Action “is a science-based document to stimulate action 
nationwide to solve a major public health problem” (U.S. Surgeon General,  
n.d.). The U.S. Department of Health and Human Services (HHS), most 
often through the Office of the Surgeon General, uses calls to action to 
draw attention to important public health issues, such as promoting walk-
able communities and oral health, preventing skin cancer and suicide, 
improving the health and wellness of persons with disabilities, and reduc-
ing underage drinking (Surgeon General, n.d.). These documents, along 
with other reports, are often used to establish a baseline from which to 
measure improvement (e.g., Anstev et al., 2011; Mertz and Mouradian, 
2009; U.S. Surgeon General, 2014). Vision loss and impairment qualify 
as public health problems in that they (1) affect a large number of people; 
(2) impose large morbidity, quality-of-life, and cost burdens; (3) are increas-
ing in severity and are predicted to continue increasing; (4) are perceived 
by the public to be a threat; and (5) are feasibly addressed by community 
or public health-level interventions (CDC, 2009). Similarly, the NEI, the 
U.S. Preventive Services Task Force, and the World Health Organization 
have identified vision impairment in various populations as national or 
global public health problems (HHS, 2015; NEI/NIH, 2004; WHO, 2015). 
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Moreover, like other chronic diseases, most causes of vision impairment 
require ongoing management over the lifespan of an individual to maintain 
the activities of daily living. A call to action is needed to stimulate nation-
wide discussion of eye and vision health as an essential health outcome and 
launch measured and directed actions that will reduce the burden of vision 
impairment in the United States.

Recommendation 1
The Secretary of the U.S. Department of Health and Human Services 
should issue a call to action to motivate nationwide action toward achiev-
ing a reduction in the burden of vision impairment across the lifespan of 
people in the United States. Specifically, this call to action should establish 
goals to:

• Eliminate correctable and avoidable vision impairment by 2030,
• Delay the onset and progression of unavoidable chronic eye dis-

eases and conditions,
• Minimize the impact of chronic vision impairment, and
• Achieve eye and vision health equity by improving care in under-

served populations.

Enhancing public knowledge about a health threat is a fundamental 
first step in informing discussions that promote behavior change across 
multiple determinants of health and aligning health policies with general 
public health interests. Unfortunately, lack of awareness of vision and eye 
health issues remains a major public health concern, especially in the con-
text of linking patients to care and attempting to make population-level 
changes in behavior and health practice (Bailey et al., 2006; Zhang et al., 
2012). Individuals are often unaware of what the most common risks to 
vision are, how the physiological progression of many eye diseases occurs, 
early signs of vision loss, and what steps can be taken to reduce the risk 
of vision-threatening eye disease, conditions, and events and the impact 
of subsequent vision loss (Alexander et al., 2008; Chou et al., 2014; Lam 
and Leat, 2015; NEI/LCIF, 2008; Varano et al., 2015). Combined with 
the asymptomatic nature of many eye diseases and conditions, this lack of 
awareness can have significant ramifications on overall health.

Although rarely adequate by themselves, public awareness campaigns 
can be an effective tool for improving knowledge about key messages 
related to health within populations (Bray et al., 2015; Oto et al., 2011) and 
are one essential part of an effective population health strategy. Achieving 
the goals outlined in recommendation 1 will require having reliable, consis-
tent, evidence-based information that is available and accessible by a vari-
ety of stakeholders to increase overall knowledge and encourage policies, 
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practices, and behaviors that promote good eye and vision health, support 
appropriate care to correct or slow progression of a vision-threatening 
disease or condition, or improve function when vision impairment is uncor-
rectable. This approach must target various audiences and consider a wide 
range of factors affecting eye and vision health in communities, including 
individual-directed strategies, mass media campaigns, and environmental 
and policy changes across multiple settings within defined geographic areas 
(e.g., city, state, province, or country).

Recommendation 2
The Secretary of the U.S. Department of Health and Human Services, in 
collaboration with other federal agencies and departments, nonprofit and 
for-profit organizations, professional organizations, employers, state and 
local public health agencies, and the media, should launch a coordinated 
public awareness campaign to promote policies and practices that encour-
age eye and vision health across the lifespan, reduce vision impairment, and 
promote health equity. This campaign should target various stakeholders, 
including the general population, care providers and caretakers, public 
health practitioners, policy makers, employers, and community and patient 
liaisons and representatives.

Generate Evidence to Guide Policy Decisions and Evidence-Based Actions

Evidence-based decision making should guide population health actions. Without 
data, population health tools cannot characterize affected populations, identify risk 
and protective factors (including health care access), establish evidence-based 
guidelines, or quantify the effectiveness of health care systems and community-
based interventions. True accountability requires good data, but less than perfect 
data should not be an excuse for inaction.

Vision impairment and blindness are appropriate targets for surveil-
lance because they adversely affect a large portion of the population, affect 
populations unequally, can be improved by treatment and preventive efforts, 
and will become an increasing burden as the population ages (Saaddine  
et al., 2003). A comprehensive, nationally representative surveillance system 
for eye and vision health is needed to better understand the epidemiological 
patterns, risk factors, comorbidities, and costs associated with vision loss. 
Such data will allow health care professionals and public health decision 
makers to better characterize the nature and extent of the public health 
burden; risk factors and at-risk populations; disparities in access, care, and 
outcomes; and successful interventions (West and Lee, 2012).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

12 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

Recommendation 3
The Centers for Disease Control and Prevention (CDC) should develop 
a coordinated surveillance system for eye and vision health in the United 
States. To advise and assist with the design of the system, the CDC should 
convene a task force comprising government, nonprofit and for-profit orga-
nizations, professional organizations, academic researchers, and the health 
care and public health sectors. The design of this system should include, 
but not be limited to:

• Developing and standardizing definitions for population-based 
studies, particularly definitions of clinical vision loss and functional 
vision impairment;

• Identifying and validating surveillance and quality-of-care measures 
to characterize vision-related outcomes, resources, and capacities 
within different communities and populations;

• Integrating eye-health outcomes, objective clinical measures, and 
risk/protective factors into existing clinical-health and population-
health data collection forms and systems (e.g., chronic disease 
questionnaires, community health assessments, electronic health 
records, national and state health surveys, Medicare’s health risk 
assessment, and databases); and

• Analyzing, interpreting, and disseminating information to the pub-
lic in a timely and transparent manner.

Understanding the factors that affect the risk of vision impairment for 
different populations, the barriers to accessing care, interventions to pre-
vent visual impairment and maintain eye function, and ways to improve 
the quality of care is fundamental to designing and identifying opportuni-
ties that minimize vision loss now and that will result in new knowledge 
and strategies to further reduce the long-term impact of vision impairment. 
HHS supports a number of federal programs and institutes that focus on 
vision loss and fund various activities to combat the effects of poor eye and 
vision health on at-risk populations (CDC, 2015a). Despite these activities, 
eye and vision health is insufficiently represented as a programmatic focus 
in federal government programs overall, and existing research programs 
lack coordination within and across federal agencies and institutes. Estab-
lishing a unified research agenda with larger financial and programmatic 
support to develop and advance knowledge about eye and vision health can 
maximize efficiencies and build on the strengths of established programs 
across a broad portfolio of topics and programs, which must include more 
than basic and clinical research.
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Recommendation 4
The U.S. Department of Health and Human Services should create an 
interagency workgroup, including a wide range of public, private, and 
community stakeholders, to develop a common research agenda and coor-
dinated eye and vision health research and demonstration grant programs 
that target the leading causes, consequences, and unmet needs of vision 
impairment. This research agenda should include, but not be limited to:

• Population-based epidemiologic and clinical research on the major 
causes and risks and protective factors for vision impairment, with 
a special emphasis on longitudinal studies of the major causes of 
vision impairment;

• Health services research, focused on patient-centered care pro-
cesses, comparative-effectiveness and economic evaluation of clini-
cal interventions, and innovative models of care delivery to improve 
access to appropriate diagnostics, follow-up treatment, and reha-
bilitation services, particularly among high-risk populations;

• Population health services research to reduce eye and vision health 
disparities, focusing on effective interventions that promote eye 
healthy environments and conditions, especially for underserved 
populations; and

• Research and development on emerging preventive, diagnostic, 
therapeutic, and treatment strategies and technologies, including 
efforts to improve the design and sensitivity of different screening 
protocols.

Expand Access to Appropriate Clinical Care

Timely, appropriate, and equitable access to and delivery of effective care in all 
settings is an important component of a population health approach to improve 
eye and vision health. Inequitable barriers to effective treatments and therapies 
should be eliminated. Heightened attention is needed to reduce vision loss and 
cement its importance in relation to other chronic conditions and overall health.

Professional guidelines are an important tool for advancing policies 
and practices that promote high-quality care for everyone. They are often 
used to educate the public and public health and health care professionals 
and serve as foundational elements of value-driven payment policies and 
as baselines from which to measure quality improvement and enhanced 
accountability for care processes and patient health outcomes. No single 
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set of clinical practice guidelines or measures in eye and vision care exists. 
Although eye and vision guidelines are consistent for the most part, there 
are some important differences. Differences may reflect the absence of 
robust data and political tensions within the field of eye and vision health. 
Available guidelines may provide inconsistent recommendations concerning 
essential measures, such as the frequency with which different age groups 
and at-risk populations should receive comprehensive eye exams6 (e.g., 
AAO, 2015; AOA, 2015). Health insurance coverage for basic examina-
tions, preventive services and treatments (including corrective lenses), and 
rehabilitation (including assistive devices) should reflect these guidelines. 
Particular attention needs to be paid to assuring that essential services and 
treatments are affordable, particularly for the most vulnerable populations.

Recommendation 5
The U.S. Department of Health and Human Services should convene 
one or more panels—comprising members of professional organizations, 
researchers, public health practitioners, patients, and other stakeholders—
to develop a single set of evidence-based clinical and rehabilitation practice 
guidelines and measures that can be used by eye care professionals, other 
care providers, and public health professionals to prevent, screen for, detect, 
monitor, diagnose, and treat eye and vision problems. These guidelines and 
supporting evidence should be used to drive payment policies, including 
coverage determinations for corrective lenses and visual assistive devices 
following a diagnosed medical condition (e.g., refractive error).

To cultivate professional relationships and collaboration that advances 
eye and vision health across medicine and beyond clinical care, it is impor-
tant to establish a set of common expertise that can align overarching 
objectives and action among health professionals. The CDC has noted the 
need to elevate ophthalmic education in medical curricula (CDC, 2007; 
Shah et al., 2014). With a greater focus on population health in clinical care 
(Berwick et al., 2008), new skills will be needed to ensure that health care 
professionals understand the types of patient experiences and data that are 
relevant to population health activities, including the moral imperative to 
reduce inequities in both health and health care. Moreover, public health 
practitioners should be familiar with eye and vision health, its risk factors, 
and the relationship between vision loss and other chronic health condi-
tions. Translating this knowledge into meaningful patient interactions will 

6  The committee defines a comprehensive eye examination as a dilated eye examination that 
may include a series of other tests, in addition to the dilation of the pupil.
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require cultivating trust among different patient populations, providers, and 
public health practitioners.

Recommendation 6
To enable the health care and public health workforce to meet the eye 
care needs of a changing population and to coordinate responses to vision-
related health threats, professional education programs should proactively 
recruit and educate a diverse workforce and incorporate prevention and 
detection of visual impairments, population health, and team care coordi-
nation as part of core competencies in applicable medical and professional 
education and training curricula. Individual curricula should emphasize 
proficiency in culturally competent care for all populations.

Enhance Public Health Capacities to Support  
Vision-Related Activities

Eye and vision health is a critical part of population health and a valuable public 
health tool with which to assess the quality, effectiveness, and efficiencies of 
health care systems and population health programs and initiatives. Improving 
eye and vision health requires that comparable services, information, and healthy 
environments are accessible to all populations. Public health departments serve 
as key community conveners to coordinate responses that address multiple de-
terminants of health and chronic conditions, such as vision impairment.

Integrating public health and local health care systems is an important 
strategy for improving community health (CDC, 2007). A well-functioning 
medical care system can expand delivery of appropriate eye and vision care 
services, allowing public health agencies to focus on preventive policies and 
action and assurance. Such preventive actions include linking people to 
needed care, assessing care quality, and promoting community support and 
policy and environmental conditions that maximize health (IOM, 2003b). 
Public health agencies and departments can also extend the reach of health 
care services through vision-specific programs. There has been insufficient 
partnering to coordinate existing and emerging programs, policies, and 
quality improvement activities that either directly or indirectly influence 
eye and vision health.
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Recommendation 7
State and local public health departments should partner with health care 
systems to align public health and clinical practice objectives, programs, 
and strategies about eye and vision health to:

• Enhance community health needs assessments, surveys, health 
impact assessments, and quality improvement metrics;

• Identify and eliminate barriers within health care and public health 
systems to eye care, especially comprehensive eye exams, appropriate 
screenings and follow-up services, and items and services intended to 
improve the functioning of individuals with vision impairment;

• Include public health and clinical expertise related to eye and vision 
health on oversight committees, advisory boards, expert panels, 
and staff, as appropriate;

• Encourage physicians and health professionals to ask and engage in 
discussions about eye and vision health as part of patients’ regular 
office visits; and

• Incorporate eye health and chronic vision impairment into existing 
quality improvement, injury and infection control, and behavioral 
change programs related to comorbid chronic conditions, commu-
nity health, and the elimination of health disparities.

Local public health departments are designed to promote health across a 
wide range of policies, activities, programs, and efforts to improve account-
ability. In the face of declining public investment, current state and local 
public health agencies and departments struggle to meet state mandates and 
requirements (Jacobson et al., 2015). Public health strategies to promote 
eye and vision health are rarely supported as a categorical focus or even as 
part of chronic disease programs in state and local health departments due 
to limitations in resources and other shifting priorities. Moreover, flexibility 
in how state and local governments use federal grant funds varies (CBO, 
2013). In the absence of federal directives and programs to advance eye and 
vision health, state and local public health departments are hard pressed to 
incorporate reduction of vision impairment as a categorical programmatic 
focus.

Recommendation 8
To build state and local public health capacity, the Centers for Disease Con-
trol and Prevention should prioritize and expand its vision grant program, 
in partnership with state-based chronic disease programs and other clinical 
and nonclinical stakeholders, to:
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• Design, implement, and evaluate programs for the primary preven-
tion of conditions leading to visual impairment, including policies 
to reduce eye injuries;

• Develop and evaluate policies and systems that facilitate access to, 
and utilization of, patient-centered vision care and rehabilitation 
services, including integration and coordination among care pro-
viders; and

• Develop and evaluate initiatives to improve environments and 
socioeconomic conditions that underpin good eye and vision health 
and reduce eye injuries in communities.

Promote Community Actions That Encourage  
Eye- and Vision-Healthy Environments

Eye and vision health is affected by a wide range of health determinants within 
communities, including individual and collective behaviors, the built environment, 
social conditions, and the health care system. Populations should participate col-
lectively in decision making about population health priorities, which affect and 
are affected by the eye and vision health of their communities.

Eye and vision health is a community issue—the needs, adequacy of 
resources, and priorities will vary based on population characteristics, cul-
tures, and values. The impact that vision loss has on function and quality 
of life varies according to numerous factors, including the built environ-
ment, social support, access to health care and rehabilitation services, 
attitude, preferences, and socioeconomic factors. How these factors affect 
the occurrence, severity, and impact of vision loss differs for individuals 
and communities. It is important that community stakeholders (businesses, 
advocacy organizations, neighborhood groups, local health and public 
health departments, religious organizations, professional organizations, 
school boards and faculty, parent support groups, health care providers, 
eye care providers, etc.) be actively consulted and engaged in options to 
translate and implement national goals into workable community action 
plans to reduce the burden of vision loss and the functioning of populations 
with vision impairment across different community settings.

Recommendation 9
Communities should work with state and local health departments to trans-
late a broad national agenda to promote eye and vision health into well-
defined actions. These actions should encourage policies and conditions 
that improve eye and vision health and foster environments to minimize the 
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impact of vision impairment, considering the community’s needs, resources, 
and cultural identity. These actions should:

• Improve eye and vision health awareness among different social 
groups within communities;

• Engage community organizations and groups to promote eye and 
vision health awareness in daily activities;

• Establish and enforce laws and policies intended to promote eye 
safety and the functioning of people with vision impairment;

• Identify the need for, and community-level barriers to, vision-
related services and resources in their communities; and

• Adopt policies and create community networks that support the 
design of built environments and the establishment of social envi-
ronments that promote eye and vision health and independent 
functioning.
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1

Introduction

Avoidable vision impairment occurs too frequently in the United States 
and is the logical result of a series of outdated assumptions, missed oppor-
tunities, and manifold shortfalls in public health policy and health care 
delivery. The ability to see affects how human beings perceive and interpret 
the world. The sense of sight is critically important to an individual’s com-
munication, physical health, independence and mobility, social engagement, 
educational and employment opportunities, socioeconomic status, and per-
formance of daily activities, such as reading, driving a car, and caring for 
family members (Alberti et al., 2014; Bowers et al., 2009; Bronstad et al., 
2013; Brown et al., 2014; Rahi et al., 2009; Sengupta et al., 2014; Whitson 
et al., 2007, 2014; Wood et al., 2012). Uncorrectable vision impairment can 
lead to a progressive inability to participate in family, social, and commu-
nity activities and is associated with a higher prevalence of chronic health 
conditions, death, falls and injuries, social isolation, depression, and other 
psychological problems (Court et al., 2014; Crewe et al., 2013; Crews et 
al., 2016a,b; Kulmala et al., 2008, 2012; Lord, 2006; Rees et al., 2010; van 
Landingham et al., 2014). In early childhood, any condition that prevents 
an eye from focusing clearly (e.g., misalignment of the eyes, pronounced 
differences in refractive error between the two eyes, or obstruction or 
deformation of the light into the eye) may result in physiological altera-
tions to the visual pathway that can lead to ongoing visual impairments 
(Birch, 2013; Davidson and Quinn, 2011). This can significantly affect an 
infant’s or child’s development and health, restricting participation in social, 
physical, and educational activities and, later, employment opportunities 
(Davidson and Quinn, 2011).

23
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Vision loss,1 the process by which physiological changes or damage 
to the structure of the eye or visual information processing structures in 
the brain occurs, results in compromised subclinical or clinical function of 
the eye or visual processing system. Vision loss may occur suddenly and 
completely, for example from injury, or may subtly evolve over time, with 
permanent structural damage leading to progressive changes in eye func-
tion until more pronounced deficits become noticeable. Vision impairment, 
defined in this report as a measure of the functional limitation of the eye 
or visual system that results from vision loss, remains an unmet and impor-
tant public health threat and is largely attributable to a few conditions or 
diseases in the United States.

No reliable data exist on the number of people affected by all causes 
of vision impairment in the United States. One model, based on a review 
of 12 major epidemiological studies and the 2010 U.S. Census population, 
estimates that approximately 90 million of the 142 million adults over the 
age of 40 in the United States experienced vision problems attributable to 
vision impairment, blindness, refractive error (i.e., myopia and hyperopia), 
age-related macular degeneration (AMD),2 cataract, diabetic retinopathy, 
and glaucoma (Prevent Blindness, 2012a).3 Refractive error alone affected 
more than 48 million people over age 12 in the United States (Prevent 
Blindness, 2012c). Presbyopia, an age-related condition that affects the 
ability to focus clearly on near objects, affects almost everyone entering the 
middle-age years (Petrash, 2013). As demographic trends change (i.e., the 
“silver tsunami”) in the United States, the prevalence of all forms of vision 
impairment is also projected to increase (Varma et al., 2016). Actions to 
evaluate, monitor, and protect eye and vision health should begin early in 
life, but the systems and policies to encourage these behaviors in a fair and 
equitable manner are lacking.

The prevalence of vision loss, as well as the severity of subsequent 
vision impairment, varies across geographic areas by etiology, age, race 
and ethnicity, and gender, putting certain populations at higher risk for 
specific types of vision loss (Congdon et al., 2004; Kirtland et al., 2015; 
Qiu et al., 2014; Zhang et al., 2012). Increased risk for poor eye and vision 
health is also associated with broader social, economic, cultural, health, and 
environmental conditions, which may contribute to greater overall health 
disparities (Cumberland et al., 2016; Ulldemolins et al., 2012; Zambelli-
Weiner et al., 2012; Zhang et al., 2012). Conversely, the promotion of 

1  The committee adopted these definitions of vision loss and vision impairment to help 
facilitate discussion of eye and vision health in the context of population health. Justifications 
for these definitions are discussed in this chapter.

2  The estimate for AMD includes individuals age 50 and older.
3  This statistic was corrected following release of the prepublication copy of the report.
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eye and vision health may positively influence many other social ailments, 
including poverty, increasing health care costs, and avoidable mortality and 
morbidity (Christ et al., 2014; Kirtland et al., 2015; Lee, 2003; Rahi et al., 
2009; Rein, 2013). Identifying high-risk populations for certain types of 
vision loss can help target limited resources, tailor effective interventions, 
and promote policies that better achieve eye and vision health and improve 
population health equity.

The economic impact of chronic vision loss on individuals and soci-
ety is substantial. One national study commissioned by Prevent Blindness 
found that direct medical expenses, other direct expenses, loss of produc-
tivity and other indirect costs for visual disorders across all age groups 
were approximately $139 billion in 2013 dollars (Wittenborn and Rein, 
2013), with direct costs for the under-40 population reaching $14.5 billion 
dollars (Wittenborn et al., 2013). Time spent by caregivers also increases 
substantially as vision decreases, averaging between 5.8 hours per week and 
94.1 hours per week for persons with vision impairment, depending on the 
severity of vision loss (Köberlein et al., 2013). Moreover, chronic vision loss 
can amplify the adverse effects of other chronic illnesses and is associated 
with an increased risk for all-cause and injury-related mortality (Christ 
et al., 2014; Crews et al., 2006; Lee et al., 2002, 2003). Yet as a chronic 
condition, vision impairment is rarely supported as a categorical focus or 
even as part of chronic disease programs (e.g., a single eye health metric) 
in most state and local health departments because of resource limitations 
and competing priorities.

Some of the most notable successes in preventing vision loss have been 
anchored in population health strategies (e.g., CDC, 2015b; Kumaresan, 
2005; Rao, 2015). Preventing injury, infection, and underlying chronic 
disease could have substantial effects on protecting or maintaining eye and 
vision health. For example, estimates suggest implementing policies that 
better encourage the use of protective eyewear could reduce work- and 
sports-related eye injuries by as much as 90 percent (Dang, 2016). Similarly, 
programs designed to reduce the prevalence of diabetes would also neces-
sarily reduce the prevalence and incidence of diabetic retinopathy.

Early diagnosis and appropriate access to high-quality treatment could 
improve the trajectory of modifiable or correctable vision impairment by 
either slowing the progression of specific diseases or conditions or correct-
ing the vision impairment itself. Uncorrected vision impairment (i.e., the 
proportion of overall vision impairment that could be improved through 
currently available treatments) may represent the clearest opportunity to 
improve eye and vision health in the United States based on current knowl-
edge and the relative effectiveness of specific treatments. Millions of people 
over the age of 12 years live with uncorrected refractive error in the United 
States, with estimates ranging anywhere from 8.2 million (Varma et al., 
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2016) to 11.0 million (CDC, 2015d) to 15.9 million (Wittenborn and Rein, 
2016).4 Similarly, cataracts are largely treatable, yet vision impairment from 
uncorrected cataracts remains problematic, especially for certain minority 
populations (Shahbazi et al., 2015; Sommer et al., 1991; Wittenborn and 
Rein, 2016). Programs and payment policies targeting access to appropriate 
screenings, comprehensive eye examinations,5 and follow-up care (includ-
ing coverage of corrective lenses) could improve eye and vision health, 
especially among populations with lower economic status and poor health.

Uncorrectable vision impairment (i.e., the amount of vision impairment 
that remains after appropriate treatment or intervention)6 affects approxi-
mately 4.2 million adults over the age of 40 (Prevent Blindness, 2012a; 
Varma et al., 2016) and another 2.155 million children and adults under 
age 39 each year in the United States (Wittenborn et al., 2013).7 Prevalence 
in the over-40 population is projected to rise to 8.96 million by 2050, as 
demographic trends change (i.e., the coming of the “silver tsunami”) in 
the United States (Varma et al., 2016). Information about, and access to, 
interventions that can improve or maintain the function of people with 
vision impairment are often limited (Overbury and Wittich, 2011; Walter 
et al., 2004). Population health approaches targeting uncorrectable vision 
impairment often focus on improving functionality, productivity, and inde-
pendence through access to visual assistive devices, vision rehabilitation 
services, and reasonable accommodations—although earlier access to effec-
tive treatments may prevent the progression of modifiable to uncorrectable 
vision impairment for certain conditions and diseases.

This report proposes a conceptual framework to advance eye and vision 
health as a population health priority among various—and sometimes 
competing—stakeholders in pursuit of improved eye and vision health 

4  The committee commissioned an analysis, which was not available in the current literature, 
to establish the preventable burden of vision impairment in the United States from five condi-
tions (diabetic retinopathy, glaucoma, refractive error, cataracts, and AMD). Estimates are 
based on a variety of sources (including population surveys and compilations of population-
based studies) and reflect the best available public data. The committee presents only the 
results related to cataracts and uncorrected refractive error in this report because the analyses 
are most robust for these conditions. Chapter 3 provides a more in-depth description of the 
study’s assumptions and limitations, which are also documented in the commissioned paper 
itself (Wittenborn and Rein, 2016). This citation was added post release.

5  For this report, the committee defines a comprehensive eye examination as a dilated eye 
examination that may include other tests.

6  Uncorrectable vision impairment is often defined in terms of visual acuity (e.g., Prevent 
Blindness, 2012b; Varma et al., 2016).

7  These figures combine estimates for vision impairment and blindness. Each of these stud-
ies defines vision impairment and blindness separately and in terms of visual acuity in the 
best cor    rected and better seeing eye (Prevent Blindness, 2012b; Varma et al., 2016, p. E3;  
Wittenborn and Rein, 2016).
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and health equity in the United States. This report also introduces a model 
for action that highlights different activities that a range of stakeholders 
must undertake and provides specific examples of how population health 
strategies can be translated into cohesive action at federal, state, and local 
levels. Initial public- and private-sector investment has helped identify the 
chief information gaps and provided a more nuanced understanding of the 
connection between eye and vision health and other measures of overall 
health, but more is needed. Implementing a coherent and comprehensive 
response to address the burden of vision loss will be challenging, but it is  
achievable.

STATEMENT OF TASK AND SCOPE OF STUDY

In 2014, the Centers for Disease Control and Prevention (CDC) and the 
National Eye Institute (NEI), along with the American Academy of Oph-
thalmology, the American Academy of Optometry, the American Optomet-
ric Association, the Association for Research in Vision and Ophthalmology, 
the National Alliance for Eye and Vision Research, the National Center for 
Children’s Vision and Eye Health, Prevent Blindness, and Research to Pre-
vent Blindness asked the National Academies of Sciences, Engineering, and 
Medicine to conduct a consensus study on the current and potential roles of 
public health in addressing the burden of blindness and vision impairment, 
and the conditions, diseases, and injuries that cause them. Specifically, the 
Committee on Public Health Approaches to Reduce Vision Impairment and 
Promote Eye Health was asked to characterize the public health burden of 
major eye diseases, as well as the state of surveillance systems used to mea-
sure this burden; to examine existing models of vision care and eye disease 
prevention; to identify evidence-based health promotion interventions for 
vision care and encourage their development and utilization; and to develop 
strategies to promote collaboration among stakeholders in vision care in 
order to reduce the burden of low vision through the coordinated deploy-
ment of public health resources (see Box 1-1).

To respond to this task, the National Academies convened a com-
mittee of 15 experts with experience in population health and epidemiol-
ogy, ophthalmology, optometry, health economics, gerontology, pediatrics, 
health disparities and behaviors, health law and policy, public policy and 
public–private partnerships, consumer and research advocacy, vision reha-
bilitation, and the care of complex, chronic disability (see Appendix A for 
the committee biographies). In addition to reviewing relevant literature, 
the committee held five meetings, including two public workshops and one 
public session (see Appendix B for the workshop agendas) to obtain input 
from an array of experts and stakeholders who informed the committee’s 
deliberations and final report. Throughout the course of this study, report 
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BOX 1-1 
Statement of Task for the Committee on 

Public Health Approaches to Reduce Vision 
Impairment and Promote Eye Health

The Institute of Medicine will conduct a consensus study to examine the core 
principles and public health strategies to reduce visual impairment and promote 
eye health in the United States. The study will describe limitations and opportuni-
ties to improve vision and eye health surveillance; reduce vision and eye health 
disparities; promote evidence-based strategies to improve knowledge, access, 
and utilization to eye care; identify comorbid conditions and characterize their 
impact; and promote health for people with vision impairment. The study will 
also examine the potential for public and private collaborations at the community, 
state, and national levels to elevate vision and eye health as a public health issue.

Specifically, the committee will examine and make recommendations on the 
following:

•  Characterizing the Public Health Burden. Describe and characterize the 
public health significance of eye disease (e.g., glaucoma, macular degenera-
tion, diabetic retinopathy, and cataract) and vision loss, and the relationship 
between vision loss and quality of life, health disparities, and comorbid con-
ditions. Identify opportunities to improve surveillance, monitoring, and data 
integration strategies and to define metrics to support a more accurate as-
sessment of the public health burden of eye diseases and vision loss.

•  Prevention and Care. Explore innovative models of care, innovative technolo-
gies, their application to eye disease/vision impairment detection and manage-
ment, as well as barriers to their development and use. Examine and explore 
current and future areas of research on public health interventions that target 
prevention; access to, and utilization of, vision and eye care; and improved 
patient outcomes.

•  Evidence-Based Health Promotion Interventions. Identify strategies to de-
velop, test, and encourage the implementation of health promotion interven-
tions that are evidence based for people with vision impairment.

•  Eye Health and Vision Loss as a Public Health Priority. Categorize and 
discuss the possible short- and long-term collaborative strategies to promote 
vision and eye health as a public health priority, including (1) the role of 
public–private partnerships (e.g., improving public awareness; improving vi-
sion and eye care through federal, state, and community-based partnerships, 
and enhancing professional education); (2) the role of federal government and 
state and local communities in integrating vision and eye health interventions 
into existing public health programs (including systems and policy changes 
that support vision and eye health) that are both implementable and sustain-
able; and (3) engagement of key national partners to form collaborations for 
research, service delivery, outreach, and community-based studies to suc-
cessfully improve access and quality to vision and eye care.
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sponsors provided substantial cooperation, support, and responsiveness as 
the committee sought additional information for its deliberations.

Given the broad range of activities and partnerships explicitly men-
tioned in its charge, the wide array of current practices in eye care delivery, 
and the range of factors that can influence eyesight, the committee inter-
preted its statement of task as requesting it to target “population health” 
approaches, and the committee uses this term throughout this report. The 
term “public health,” which is often interpreted as being restricted to the 
actions of federal, state, and local health departments, is used in the context 
of governmental public health agencies.

It is important to note that the committee was not charged with defin-
ing appropriate scope of practice for various eye care professionals or 
endorsing specific clinical practice guidelines for various diseases and con-
ditions. The report discusses these topics only in the context of needing 
consensus when ambiguity or inconsistency affects clear communication 
and makes it unclear what care should be provided, when, and by whom. 
The topic is also discussed when identifying key areas where additional 
evidence is needed.

CORE PRINCIPLES

To respond to its statement of task and anchor its analysis, the com-
mittee identified eight core principles to guide sustainable actions that can 
improve eye and vision health and health equity in the United States:

• Adequately Resourced. Resources must be available to allow com-
munities to translate clinical and population health research find-
ings into evidence-based practice in communities.

• Collaborative. The promotion of eye and vision health and envi-
ronments outcomes will require cooperation, participation, and 
responsibility on the part of the public and institutional stake-
holders (government, business, employers, the public, health care 
providers, and others).

• Community Tailored. Eye and vision health is local. The priorities 
and interventions related to vision impairment and population 
health must be assessed according to individual communities needs, 
resources, and values.

• Culturally Competent. The clinical and public health workforces 
must be adequately educated and trained to support eye and vision 
health in culturally diverse communities.

• Evidence-based. Community-based and clinical interventions to 
improve eye and vision health must be evidence-based in order  
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to establish efficacy as well as to gather information with which to 
guide other communities.

• Integrated. Eye and vision health should be integrated into current 
and future population health initiatives.

• Population-centered. In order to be effective policies and actions 
to improve population eye and vision health should support and 
respect the needs, identity, dignity, and circumstances of those 
populations being served.

• Standardized. Efforts to improve eye and vision health must be 
based on a common language that can help to unite stakeholders 
and make it easier to aggregate surveillance and research datasets.

DEFINITION OF KEY TERMS IN EYE AND VISION HEALTH

Various terms are used throughout the literature to signal different 
types and severities of vision impairment. Inconsistent definitions make it 
difficult to search for and compare relevant literature, and they also create 
confusion in trying to explain the nature, scope, impact, and treatment of 
eye and vision health. In fact, when conducting literature searches related 
to eye and vision health, the committee had to include a wide array of 
terms such as vision loss, vision impairment, visual impairment, blindness, 
eye health, vision health, and low vision (in addition to specific diseases or 
conditions) in an attempt to capture all relevant studies.

Even specific terms may not be defined or measured consistently. For 
example, although historically the term “low vision” has referred to some 
presentation of the visual system or range of vision outside of what may be 
considered “normal,” the term continues to be used in many different ways 
by different stakeholders. The NEI defines low vision as a visual impairment 
that is not correctable by standard eyeglasses, contact lenses, medication, 
or surgery and that interferes with the ability to perform everyday activi-
ties (NEI/NIH, 2008). In the context of rehabilitation services, the Centers 
for Medicare & Medicaid Services defines “low vision” as a best-corrected 
visual acuity of less than 20/60 in the better-seeing eye, including diagnosis 
codes ranging from “moderate visual impairment” (less than 20/60) to 
“total blindness” (no perception of light) as well as visual field defects, 
such as hemianopsias, generalized constriction, and central scotomas, as 
listed in the International Classification of Diseases, 9th Edition–Clinical 
Modification Manual (ICD-9) (AHRQ, 2004). During the past decade, the 
term “vision impairment” was introduced with the intention of replacing 
the term “low vision” to better describe the continuum of eye and vision 
problems and subsequent vision loss (Dandona and Dandona, 2006).

Similarly, some studies define “blindness” as the “total loss of sight,” or 
the inability to perceive any light (i.e., no light perception) (e.g., Bastable, 
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2016, p. 307; Joseph and Robinson, 2012, p. 21). However, “statutory 
blindness” under U.S. Social Security laws is defined as “central visual acu-
ity of 20/200 or less in the better eye with the use of a correcting lens” and/
or when the “widest diameter of the [eye’s] visual field subtends an angle no 
greater than 20 degrees.”8 The World Health Organization defines blind-
ness as best corrected visual acuity of less than 20/400 in the better-seeing 
eye (WHO, n.d.). Regardless of the differences in the acuity threshold, 
many studies and organizations have criticized both approaches because 
defining blindness in terms of “best corrected” means that policy makers, 
public health officials, and health care leaders may overlook a large num-
ber of persons with vision impairment who technically could correct their 
vision problems, such as refractive error, but may not practically be able to 
do so for various socioeconomic reasons (WHO, n.d.). Another group that 
may be overlooked are persons whose vision is significantly compromised 
in other aspects that do not affect visual acuity (e.g., visual processing), 
described later in this chapter. The committee agrees with the argument 
that these definitions of blindness leave out many people with visual impair-
ments who should be considered as blind, and it supports efforts to revise 
this definition under the ICD-10.

To provide greater clarity and consistency in its analysis and recom-
mendations throughout this report, the committee defined specific key 
terms, which are provided in Table 1-1 along with functional descrip-
tions. The committee chose to define “vision loss” as a process because it 
emphasizes the importance of approaching vision impairment as the result 
of a series of decisions, exposures, or circumstances—many of which can 
potentially be altered to affect the trajectory of the severity of vision impair-
ment across the lifespan. This definition is meant to encourage people to 
step back and consider the promotion of eye and vision health, rather than 
simply the treatment of observable eye conditions and diseases. Similarly, 
vision impairment was defined broadly as a measure of the type and severity 
of vision loss, which includes blindness. As a general matter, optimizing the 
eye and vision health of a population should not be based on artificial seg-
mentations of populations as defined by observed outcomes. When analyz-
ing the impact and severity of vision impairment by race, ethnicity, gender, 
age, and geographic unit, among other risk factors, it is important to track 
and consider the full range of vision impairment (including uncorrectable 
and uncorrected) associated with a disease, condition, or event because it 
can reveal opportunities to reduce inequities. Moreover, categorizing popu-
lations based on the severity of vision impairment unnecessarily divides 
a constituency that must be united to advocate for necessary changes to 

8  Social Security Act § 216(i)(1)(B).
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TABLE 1-1 Definitions of Key Terms Related to Eye and Vision Health

Term Clinical Definition Functional Description

Chronic vision 
impairment

A vision impairment that is 
present and must be managed 
over the lifespan to maintain the 
activities of daily living.

A vision impairment whose causes 
or effects cannot be reversed or 
eliminated by corrective lenses,a 
medication, or surgery. As a 
result, health care interventions 
will be necessary over the course 
of a person’s life.

Comprehensive eye 
examination

A dilated eye examination 
that may include a series of 
assessments and procedures to 
evaluate the eyes and visual 
system, assess eye and vision 
health and related systemic  
health conditions, characterize  
the impact of disease or  
abnormal conditions on the 
function and status of the visual 
system, and provide treatment 
and follow-up options. 

An in-person clinical encounter 
between an eye doctor and an 
individual intended to diagnose 
and treat any eye disease or 
condition that might lead to 
visual impairment, reduce visual 
function or eye discomfort, and 
connect the person with other 
needed clinical and nonclinical 
services to improve or maximize 
personal independence and 
promote health. The dilated eye 
examination may lead to referrals 
for other health care and non-
clinical services or suggest future 
eye and vision care to avoid 
or slow progression of vision 
impairment. 

Eye and vision health Creating the conditions where 
people can have the fullest 
capacity to see and that enable 
them to achieve their full 
potential.

Legal blindness (as 
defined in the United 
States)

Visual acuity of 20/200 or less 
in the better eye with the best 
possible correction and/or a  
visual field of 20 degrees or  
less.b 

A person sees at 20 feet what a 
person with normal vision sees at 
200 feet, and/or a person sees a 
visual field of 20 degrees or less 
in the better field.

Total blindness Total loss of sight The inability to perceive any light; 
e.g., total visual impairment.

Vision impairment A measure of the type and 
severity of clinical or functional 
limitation of one or both eyes 
or visual information processing 
structures in the brain. 

A measure of the type and 
severity of limitations in vision, 
including blindness. Vision 
impairment can range from mild 
to total (blindness) and can range 
from impairments in visual acuity 
to visual field to other aspects of 
the eyes and/or visual system.
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TABLE 1-1 Continued

Term Clinical Definition Functional Description

Vision loss The process by which 
physiological changes or 
structural, neurological, or 
acquired damage to the  
structure or function of one or 
both eyes or visual information 
processing structures in the 
brain occurs, resulting in vision 
impairment.

The process by which eyesight 
deteriorates. A loss of sight can 
be affected by many different 
structures or functions within 
the eye or brain (see Chapter 2), 
which can affect one or more 
dimensions of eye and vision 
health. In many cases, individuals 
do not notice the changes that 
occur until their inability to 
see begins to affect every day 
activities. Vision loss is often 
chronic, progressive, and/or 
irreversible.

Vision screenings A tool that allows for the  
possible identification, but not 
diagnosis, of eye disease and 
conditions.

A method to identify potential 
problems or irregularities with the 
visual system so that a referral 
can be made to an appropriate 
eye care professional for further 
evaluation and treatment.

Visual acuity A number that indicates the 
sharpness or clarity of vision, 
measured by the ability to  
discern objects at a given  
distance according to a fixed 
standard. 

A measure reflecting the distance 
between the eye and an object at 
which the object becomes blurry. 
Visual acuity is a term used to 
describe the quality of the image 
perceived. 

Visual field The total area an individual  
can see off to the side without 
moving the eye.

Visual field is a term used to 
describe the “window” that each 
eye provides to see the world. 
Visual field describes the extent 
of the visual system’s window 
on our environment. It can be 
used to describe partial or total 
impairments within the window 
through which we see the world, 
and is a component of the visual 
system that is used in determining 
legal (statutory) blindness and, 
often, driver’s licensure eligibility.

a The committee has defined a corrective lens as “a lens worn in front of the eye, usually to 
correct a refractive error. Examples of corrective lenses include glasses (which include lenses 
and frames) and contact lenses” (see Appendix C). 
b Social Security Act § 216(i)(1)(B).
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advance eye and vision health and reduce the impact of different types and 
severities of vision impairment, as described throughout this report.

The committee recognizes that it is necessary to distinguish between 
individuals with less severe vision impairment from those who are blind 
(however this is defined) for the enforcement of specific regulations and 
policies, such as disability law and Medicare payment policies, and for 
specific surveillance purposes and programmatic emphasis. The committee 
did not attempt to define the contexts in which specific clinical definitions 
of specific diseases or severity of vision loss should be used, although the 
committee notes that inconsistencies across policies, programs, and studies 
require additional attention.

The continuum of eye and vision health (see Figure 1-1) includes the 
maintenance of good eye and vision health, as well as the prevention or 
mitigation of vision loss. It is a continuum that highlights subclinical and 
observable processes to yield important points of intervention for popula-
tion health strategies that are aimed at reducing or delaying a wide range 
of vision impairments and related consequences.

The most effective policies and interventions take into account the 
specific etiology and causation of vision loss as well as the availability of 
treatments or therapies for resulting vision impairment. It is worth noting 
that the term “vision loss” has been applied to the circumstances in which 
an individual has experienced a deleterious change from some previous 
visual ability and that it implicitly recognizes the sense of “loss” associated 
with such a decline in vision. By contrast, an individual with congenital or 
very early-life blindness may not perceive vision impairment as a loss, which 
will affect that individual’s level of interest in—and willingness to accept—
treatments meant to reverse or treat vision impairment. It is important to 
note that when the committee uses “vision loss” it does not imply that the 
impairment has been acquired (as opposed to congenital), but rather the 
committee equates vision loss with the underlying physiological processes 
associated with sight.

Optimal eye and 
vision health

Subclinical 
structural 
changes or 

abnormalities

Clinically 
observable vision 

impairment

Functional vision 
impairment, 

including 
blindness

Vision Loss

Vision Impairment

FIGURE 1-1 Continuum of eye and vision health.
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Types of Vision Impairment

The degree of vision impairment is characterized by a variety of diag-
nostic measures, which are affected by numerous diseases and conditions 
described in greater detail in Chapter 2. The public is probably most famil-
iar with visual acuity tests, which are often associated with identifying let-
ters or symbols on a chart (e.g., a Snellen chart) that become progressively 
smaller until the letters or symbols are no longer legible to the patient. The 
resulting fraction (e.g., 20 over 20, 20 over 600) compares the vision of a 
given individual with that of a person with normal vision; an individual 
has 20/50 vision, for example, if he or she can make out an object at a 
distance of 20 feet that a person with normal vision can make out from 50 
feet; the ratio is representative of the clarity of a visual image perceived by 
that individual (NLM, 2016). Table 1-2 provides a description and exam-
ples of how different visual acuities could affect functional ability. These 
interpretations are not standardized across populations and should not be 
interpreted to mean that two people with the same measured acuity will see 
the same thing. However, it is important to have a general understanding 
of how visual acuity loosely translates into measures of function and the 
population health burden of vision impairment, especially in the context of 
uncorrected refractive error.

Serious vision impairments can also manifest as problems with contrast 
sensitivity, visual field loss (i.e., loss of part of the usual visual field), seeing 
two images (i.e., double vision), extreme sensitivity to light (i.e., photo-
phobia), visual distortion (e.g., blind spots, haloing around an object or 
light), color blindness, visual perceptual difficulties, or any combination of 
these conditions. The impact that different aspects of vision have on daily 
function varies. For example, color blindness affects one’s ability to select 
matching clothes, distinguish different driving signs and signals, or join the 
Air Force. Significant visual acuity problems make it difficult to see objects 
in one’s house or to navigate city streets or sidewalks safely. Decreasing 
peripheral vision can result in tunnel vision, which can affect the ability to 
see things around a person and can create problems with driving or cause 
one to run into stationary obstacles (e.g., doorframes) while walking. Prob-
lems with contrast sensitivity can make it difficult to interpret the signifi-
cance of different types of shading (e.g., shadows versus stairs), read poorly 
contrasted text on posters or classroom slides, to move comfortably from 
a bright to a dark environment or vice versa, or to perceive the presence of 
an object in front of a similarly shaded background. For a vast majority of 
people with these conditions, the resulting vision impairment is continu-
ously present and must be managed over the lifespan, which has important 
implications for public policies concerning health care delivery, community 
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TABLE 1-2 Description of Functional Ability Based on the Snellen Chart

Snellen 
(“Customary”) 
Distance 
Visual Acuity

Level of 
Vision 
Impairment 

How Might My  
Vision Change  
If Uncorrectable?a

Examples of Patient Outcomes 
at This Levelb

20/10 to  
20/25

Range of 
normal 
vision

NA NA

20/30 to 
20/60b,c

Near-normal 
vision

• Reduced detail and/or 
contrast discrimination

• After acuity is worse than 
20/40, normal newspaper 
print is less legible, and the 
inability to recognize usual 
and customary visual detail 
becomes apparent

• Street signs not easily read
• People or objects across the 

room lose detail
• Regular size print found in 

newspaper, school books, 
utility bills, and magazines 
becomes difficult to read

• Skips letters or words 
when reading

• Must sit closer to the 
computer or television to 
see image details

• Holds phone, tablet, 
reading materials closer 
to face

• Restrictions may be placed 
on driver’s licensure (e.g., 
driving in daylight only)

• Need for intense lighting/
increased illumination

• Some difficulty maneuvering 
stairs, sidewalks, and/or 
unfamiliar environments, 
especially in dusk conditions

• Labels on food packaging, 
medication difficult to 
discern

20/70 to 
20/160

Moderate 
visual 
impairment

In addition to the above…
• Continued loss of 

detail and/or contrast 
discrimination

• Increased delay in response 
to adapting from bright to 
dark settings and vice versa

• With acuity worse than 
20/70, large print (e.g., 
twice the size of normal 
size print) becomes 
less legible, and loss of 
distinguishing facial details 
and distant targets is 
pronounced

In addition to the above…
• Loss of facial feature 

discrimination
• Highway signage, distance 

details in low lighting, 
scrolling television 
screen information is not 
discernable

• Large print text becomes 
difficult to read, 
medication labels not 
discernable, handwriting is 
inconsistent, signing one’s 
name on checks/forms very 
difficult
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TABLE 1-2 Continued

Snellen 
(“Customary”) 
Distance 
Visual Acuity

Level of 
Vision 
Impairment 

How Might My Vision 
Change If Uncorrectable?a

Examples of Patient Outcomes 
at This Levelb

• Loss of additional color 
discrimination; high 
contrast becomes necessary

• Maximum illumination 
becomes required for near 
tasks

• Loss or restriction of 
driver’s licensure

• Moderate to severe 
limitations in safely 
maneuvering changing 
terrain or unfamiliar 
environments, especially in 
dusk conditions

20/200 to 
20/400
(and/or visual 
field limitation 
of 20 degrees 
or less in 
better eye)

Severe visual 
impairment;
includes 
“legal 
blindness”

In addition to the above…
• Large print text not 

discernable
• Customary technology 

like phone buttons and 
computer keyboards are 
not distinguishable

• Headlines from the 
newspaper may be the only 
text recognizable without 
magnification

In addition to the above…
• Large print text becomes 

difficult to read
• Ambulation without 

assistance becomes difficult
• Majority of people in this 

range have remaining 
useful vision and capacity 
for improved function with 
vision rehabilitation

20/500 to 
20/1,000

Profound 
visual 
impairment

In addition to the above…
• Customarily available 

text of any size, and the 
majority of distance images 
are not discernable without 
magnification

• Largest available “off-
the-shelf” television or 
computer monitor does 
not provide large enough 
image to discern visual 
detail

• Visual field restriction 
results in severe loss of 
peripheral vision (i.e., 
tunnel vision)

In addition to the above…
• Outlines of shapes (e.g., 

the head) may be only 
remaining discernable 
component of the human 
form

• Loss of recognition of 
facial features, fingernails

• Inability to apply make-up; 
extreme difficulty 
with shaving, personal 
maintenance

• Shopping for groceries, 
cooking becomes extremely 
difficult

• Sensory substitution 
technology (i.e., talking 
watch, books on tape, 
GPS) important adjunct to 
remaining visual input

continued
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design, messaging for public awareness and education campaigns, health 
professional education, and research prioritization and support.

A POPULATION HEALTH APPROACH TO IMPROVE EYE AND 
VISION HEALTH AND REDUCE VISION IMPAIRMENT

It is easy to overlook (and perhaps forget) that some of the most 
notable successes in preventing vision loss have been anchored in popula-
tion health strategies. International blindness prevention programs have 
significantly reduced blindness from diseases such as vitamin A deficiency 
and onchocerciasis (i.e., river blindness) (Rao, 2015). In the United States, 
the enforcement of regulations aimed at promoting safe workplaces by the 

TABLE 1-2 Continued

Snellen 
(“Customary”) 
Distance 
Visual Acuity

Level of 
Vision 
Impairment 

How Might My Vision 
Change If Uncorrectable?a

Examples of Patient Outcomes 
at This Levelb

Acuity less 
than 20/1,000
Includes hand 
motion, light 
projection, 
and light 
perception
(and/or visual 
field of 5 
degrees or less 
in better eye)

Near total 
visual 
impairment

In addition to the above…
• Remaining vision may 

only allow for discerning 
a moving hand or light, or 
only the recognition of a 
light source

• Visual field restriction 
results in profound loss 
of peripheral vision (i.e., 
tunnel vision)

In addition to the above…
• Impaired ability to 

distinguish light from dark
• Loss of the majority of 

visual input
• Sensory substitution 

technology (speech 
synthesis from print 
material and video 
imagery) is a primary 
strategy to replacing visual 
input

No light 
perception

Total visual 
impairment;
i.e., 
blindness

• Unable to recognize any 
visual stimuli

• Loss of vision as a sensory 
input

• Without sight
• Cannot discern light

a Changes in vision and function are common examples, but may not be the same across 
individual patients.
b Early changes and/or fluctuations in visual acuity in this range are often ignored and may 
go unnoticed.
c Changing customary spectacle or contact lens prescriptions, as well as surgical and/or phar-
maceutical intervention(s), does not fully restore visual acuity to the normal range normal 
range. Exceptions include prescription of lenses for uncorrected refractive error and surgical 
removal of cataract, both of which customarily provide improvements in visual acuity.
SOURCE: Adapted from AOA, 2007.
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Occupational Safety and Health Administration and efforts to improve the 
standardization of personal protective equipment (including safety glasses) 
through such federal entities as the National Personal Protective Technology 
Lab have vastly reduced occupational eye injuries, although more improve-
ment is needed (BLS, 2012; CDC, 2015e). Trachoma, once widespread and 
a reason for denying entry to infected immigrants, is now virtually elimi-
nated in the United States (Kumaresan, 2005). Gonococcal conjunctivitis is 
also now rarely seen in newborns, as most hospitals are required by state 
law to apply antibiotic drops or ointment to a newborn’s eyes to prevent 
the disease (CDC, 2015b). Still, eye and vision health remains important in 
the context of some communicable diseases, such as the Ebola or rubella 
viruses, which can, respectively, remain in the eye for significant periods 
of time or affect the developing vision system of unborn children (CDC, 
2015c; Varkey et al., 2015). Beyond vision loss itself, eye and vision health 
can also serve as an indicator for other chronic conditions, such as diabetes 
or multiple sclerosis, and of brain tumors, particularly those affecting the 
pituitary gland (Crews et al., 2016b; Frohman et al., 2008; Prasad, 2013). 
Unfortunately, many health-related policies and practices still reflect anti-
quated positions that do not adequately reflect the connection between eye 
and vision health (along with other sensory organs) and the promotion of 
overall health.

During the past few decades, many experts and policy makers have 
argued for a broader approach to improving the eye and vision health of 
the nation. The U.S. Department of Health and Human Services (HHS), 
the NEI, the U.S. Preventive Services Task Force (USPSTF), and the World 
Health Organization (WHO) have defined vision impairment and blindness 
as national or global public health problems.9 The CDC has also identified 
vision loss as a public health problem, funding a variety of activities to 
combat the effects of poor eye and vision health on at-risk populations.10 In 
2007 the CDC published the report Improving the Nation’s Vision Health: 
A Coordinated Public Health Approach, which identified three key public 
health activities: assessment (surveillance and epidemiology), application 

9  Healthy People 2020, a project of HHS through the Office of Disease Prevention and 
Health Promotion, lists vision loss as a major public health concern (HHS, 2015). The NEI has 
called vision loss a major public health problem (NEI/NIH, 2004). WHO identifies blindness 
and vision impairment, and the diseases that cause them, as public health problems (WHO, 
2015a). The USPSTF identifies impairment of visual acuity as a serious public health problem 
among older adults (USPSTF, 2009). 

10  Per the CDC, there are five definitional features of a public health problem: (1) the problem 
affects a large number of people; (2) the problem imposes large morbidity, quality of life, and 
cost burdens; (3) the severity of the problem is increasing and is predicted to continue increas-
ing; (4) the public perceives the problem to be a threat; (5) community or public health-level 
interventions to the problem are feasible (CDC, 2009b). 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

40 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

(applied public health research), and action (integrating vision health into 
programs and policy) (CDC, 2007). The report also proposed eight core 
elements to improve the nation’s health: engaging key national partners, 
collaborating with state and local health departments, implementing vision 
surveillance and evaluation systems, eliminating eye health disparities by 
focusing on at-risk populations, integrating vision health interventions into 
existing public health programs including systems and policy changes that 
support vision health, addressing the role of behavior in protecting and 
optimizing vision health, assuring professional workforce development, and 
establishing an applied public health research agenda for vision. Following 
the release of that report, the CDC launched the Vision Health Initiative 
(VHI) to promote vision health and quality of life for all populations, 
throughout all life stages, by preventing and controlling eye disease, eye 
injury, and vision loss resulting in disability (CDC, 2015a). Many of the 
recommendations and actions included in the 2007 report and in various 
VHI activities are discussed in this report—these are important concepts.

Despite these efforts, eye and vision health remain notably absent as 
a population health priority in the overarching public health and health 
care systems. It is also underrepresented in strategic plans that address the 
impact of chronic diseases and conditions within the United States. This 
has resulted in having insufficient evidence to guide decisions about policies 
that affect resource allocation to advance research, health care and reha-
bilitation service delivery, public health priorities and interventions. It has 
also impeded opportunities to emphasize efficiency, value, and the role of 
collaboration in improving the eye and vision health—a critical aspect of 
overall health—for general and patient populations.

Multiple Determinants of Eye and Vision Health

Eye and vision health of individuals and populations are affected by 
multiple determinants, including (1) innate individual traits (e.g., age, sex, 
race, and biological factors); (2) individual behaviors; (3) social, family, 
and community networks; (4) living and working conditions; and (5) broad 
social, economic, cultural, health, and environmental conditions and poli-
cies, which are each part of larger social and physical environments (IOM, 
2003). Some of these determinants are modifiable, whereas others are not. 
For example, in the context of eye and vision health, genetics and the aging 
process itself may predispose populations to specific types of eye diseases 
and conditions. Conversely, exposure to ultraviolet sunlight, which is asso-
ciated with an increased risk of cataracts, can be mitigated through the use 
of protective eyewear or window tinting.

Interactions among determinants of health may have impacts at the 
community or individual level, and understanding the relationships among 
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these determinants is important to achieving the greatest benefit. Lower 
socioeconomic status can limit access to healthy living environments and 
also to health care services. Food policies may contribute to the obesity 
epidemic, which is linked to the other chronic conditions, such as diabetes, 
which affect the eyes. It is important to note that, within this approach, 
health care services are only one component of the “living and working 
conditions” that affect health. The majority of health determinants exist 
outside the clinical care system (Braveman and Gottlieb, 2014; McGinnis et 
al., 2002), which provides a wide range of opportunities and environments 
in which vision health can be influenced. Figure 1-2 provides examples of 
specific risk and protective factors by health determinant category, which 
may be the targets of a broad population health approach to improving eye 
and vision health across the lifespan. Many other examples are provided 
throughout this report.

A Conceptual Framework to Bridge Public Health and 
Clinical Approaches to Eye and Vision Health

“[Public health’s] purpose is to monitor and evaluate health status as 
well as to devise strategies and interventions designed to ease the burden of 
injury, disease, and disability and, more generally, to promote the public’s 
health and safety” (Gostin et al., 2007, p. 7). More generally, the purpose 
of public health is to create the conditions whereby people can be healthy 
and achieve their full potential (WHO, 1986). This purpose is advanced 
through three population health functions: (1) assessment (i.e., monitoring 
communities to identify and characterize public health needs and priorities), 
(2) policy development (i.e., the use of scientific evidence to guide the design 
and implementation of programs and policies to address public health 
issues), and (3) assurance (i.e., policy development and enforcement, ensur-
ing that health and public health systems have the resources to implement 
programs, and evaluating the health impacts of interventions) (CDC, 2007; 
IOM, 1988). Each function comprises 10 essential public health services, as 
developed by the Core Public Health Functions Steering Committee more 
than two decades ago (CDC, 2014). Box 1-2 presents these services in the 
context of eye and vision health. These services represent a full spectrum 
of activities and are part of a continuous process, which is centered around 
ongoing research to generate new knowledge that informs decision making 
and future iterations of interventions and initiatives.

In contrast to clinical care, which focuses on treating individual 
patients, population health systems concentrate on health risks to popula-
tions, addressing underlying determinants of health that affect not only spe-
cific health outcomes but also the circumstances that allow populations to 
make healthy choices and live in healthy environments. Because population 
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health focuses on all determinants of health, the responsibility for improv-
ing population health has never been the sole province of any one actor or 
stakeholder. Implementing a population health approach for eye and vision 
health requires a robust effort and collaboration from multiple stakehold-
ers, including government agencies, businesses, the community, health care 
providers, the media, and academia (IOM, 2003, 2011).

In the context of eye and vision health, a large amount of attention 
has focused on the access to and utilization of health care services, which 
is not typical of many other population health initiatives, such as efforts 
to combat obesity or reduce tobacco use. However, early and appropriate 
access to eye care and rehabilitation services will be an important compo-
nent of any comprehensive population health approach to reduce the sever-
ity of vision impairment and the impact of vision impairment on quality 
of life. For example, comprehensive eye examinations may help identify 
eye and vision diseases and conditions before a patient notices symptoms 
(CDC, 2009a; Li et al., 2013). Differences in professional guidelines and 
medical insurance coverage related to who should receive what service at 
what frequency present a significant barrier to developing a systematic 

BOX 1-2 
10 Essential Population Health Services 

to Improve Eye and Vision Health

 1.  Monitor eye and vision health status to identify and solve community health 
problems.

 2.  Diagnose and investigate eye and vision health problems and health hazards 
in the community.

 3.  Inform, educate, and empower people about eye and vision health issues.
 4.  Encourage community partnerships and action to identify and solve eye and 

vision health problems.
 5.  Develop policies and plans that support individual and community eye and 

vision health efforts.
 6.  Enforce laws and regulations that protect eye and vision health and safety 

and the function of visually impaired populations.
 7.  Link people to needed eye and vision health services and ensure the provi-

sion of health care when otherwise unavailable.
 8.  Ensure a competent public and personal health care workforce.
 9.  Evaluate the effectiveness, accessibility, and quality of personal and 

population-based eye and vision health care and community services.
10.  Research new insights and innovative solutions to eye and vision health 

problems.

SOURCE: Adapted from CDC, 2014.
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approach to ensuring that those who need services receive them. Vision 
acuity screenings in community settings can identify school-aged children 
who have uncorrected refractive error, but the odds of receiving inadequate 
refractive correction remain significantly higher for Mexican Americans and 
non-Hispanic blacks than for whites, with the greatest disparities observed 
for the 12- to 19-year-old age group (Qiu et al., 2014). Although clinical 
care interventions and rehabilitation are available to improve or maintain 
the function of people living with vision impairment, knowledge about 
and access to these services is limited (Lam and Leat, 2015; Overbury and 
Wittich, 2011). Many public and private health insurance policies, includ-
ing Medicare, do not cover periodic eye examinations for functionally 
asymptomatic or low-risk patients, corrective lenses, and visual assistive 
devices. In many cases, members of the public must purchase additional 
insurance or pay out of pocket for these services and items. These policies 
and circumstances contribute to inequities that already affect populations 
with lower socioeconomic status and poor health (DeVoe et al., 2007; Yip 
et al., 2014; Zhang et al., 2013).

The committee noted that the relative success of clinical treatments, 
combined with the exclusion of eye and vision health from general health 
policy discussions and the resulting relative lack of shared expertise between 
public health professionals and eye care providers, has contributed to mis-
communications and misconceptions about what represents a population 
health approach and how this approach relates to clinical care in eye and 
vision health. Even in its statement of work, the committee was asked to 
focus on mitigating the effects of vision impairment, a critical but down-
stream effect of vision loss that is not typically the focus of prevention 
efforts, which characteristically focus on more upstream determinants of 
health. As a result, it became important for the committee to develop a 
conceptual framework that illustrated the relationship between more tra-
ditional population health focuses and eye care.

Figure 1-3 presents a diagram of a cylinder, which can be used to con-
ceptualize a comprehensive population health approach to improving eye 
and vision health and achieving health equity. The cylinder, which consists 
of the core public health functions, spans four sequential stages of pre-
vention. Primordial prevention addresses broad health determinants and 
behaviors to minimize future health threats by targeting the environmen-
tal, economic, social, physical, and cultural factors that increase the risk 
of poor eye health. It may include such considerations as health literacy, 
housing, education, income, the availability of health care insurance, or 
policies to support healthy diets. Primary prevention seeks to support, 
educate, and promote healthy eye and vision behaviors that decrease the 
risk of poor eye and vision health. Examples in vision impairment include 
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using protective eyewear, spending adequate time outdoors, preventing and 
managing chronic conditions that predispose populations to vision loss, and 
ensuring adequate levels of light indoors for near-work activity. Secondary 
prevention facilitates the pre-symptomatic identification of eye diseases and 
treatments in order to slow or stop the progression of a disease or condi-
tion. Examples include screenings for children to detect and treat amblyopia 
and its risk factors and having a comprehensive eye examination to detect 
subclinical changes in the eye for glaucoma or diabetic retinopathy. Tertiary 
prevention includes activities designed to preserve and enhance the health, 
function, and quality of life of individuals with vision impairment. Exam-
ples include wearing properly corrected eyewear, improving medication 
adherence for glaucoma, and providing access to rehabilitation services, 
social support, or assistive devices. In this framework, vision impairment 
itself, regardless of the disease(s) or injury that caused it, is treated as a 
chronic condition in its own right.

Anchoring eye and vision health promotion in terms of the stages of 
prevention allows the nation to reevaluate eye and vision health improve-
ment as not only a valued outcome in and of itself, but also as a potential 
public health tool with which to promote health equity more broadly 
among populations. Moreover, because the three public health functions 
and 10 essential health services address each prevention stage, this con-
ceptual framework inherently creates a checklist from which to populate 
and evaluate a comprehensive public health approach to eye and vision 
health. That is, within each prevention stage, there will be actions related 
to assessment, assurance, and policy development that various stakeholders 
can pursue as part of a larger effort. This effort will take coordination and 
collaboration. A key role for governmental public health departments will 
be to serve as a convener of these stakeholders to develop and implement 
action plans that best reflect a community’s needs and goals.

This framework was also useful in structuring this report. In addition 
to introducing the committee’s statement of task, this chapter provides the 
committee’s guiding principles, defines key terms related to vision health, 
and proposes a new conceptual model to guide thinking about vision health 
as a population health priority. Chapter 2 describes the epidemiology of 
vision loss in the United States. Chapter 3 discusses the impact of vision loss 
and how that applies to current public health priorities. Chapter 4 explores 
the strengths and weaknesses of surveillance tools and systems and research 
databases to track and measure that burden. Chapter 5 examines the impact 
that individual health behaviors and community environments can have 
on the eye health and overall health of populations and reviews strategies 
to encourage collaboration and action at the community level. Chapter 6 
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examines the access to clinical services in terms of the distribution of the 
eye and vision workforce, and the coverage of health care services. Chap-
ter 7 describes efforts to improve the quality and efficiency of clinical care. 
Chapter 8 focuses on efforts to improve the health and independence of 
individuals with chronic vision impairments and blindness. Finally, Chap-
ter 9 proposes a model for action and recommendations for improving 
vision eye and vision health.

CONCLUSION

Vision impairment significantly affects the health, finances, and produc-
tivity of individuals, families, and society as a whole. Despite evidence that 
vision impairment increases the risk of mortality and morbidity from other 
chronic conditions and related injuries and is associated with a reduced 
quality of life, eye and vision health are not adequately recognized as a 
population health priority or as a means by which to achieve better health 
equity. This report attempts to answer “Why not?” by ascertaining what is 
known about the burden and epidemiology of vision loss, its risk factors, 
effective treatments and interventions to maintain or improve function, and 
population health strategies to introduce and sustain the prioritization of 
eye and vision health across communities. The report also serves as a call 
to action to make eye and vision health governmental public health and 
population health priorities.

A population health approach to eye and vision health must take into 
account the programs, policies, and systems needed to create the conditions 
where people can have the fullest capacity to see and that enable them 
to achieve their full potential. The long-term goal of a population health 
approach in eye and vision health is to transform vision impairment from 
an exceedingly common to a rare condition, reducing related health ineq-
uities. Given the genetic and biological components of many eye diseases 
and conditions, the occurrence of eye injuries, and the aging process itself, 
populations will never be without vision impairment. Nevertheless, this 
goal establishes a new platform from which to identify important players, 
define influential behaviors, and allocate resources in a manner that sustains 
and protects the eye and vision health of different populations. Anchor-
ing population health in terms of prevention more broadly also creates an 
opportunity for the nation to reevaluate how it values eye and vision health 
and how this can be translated into daily activities, community discussions, 
and public policy.

Achieving the twin goals of improving eye and vision health and increas-
ing health equity will require action by a wide range of stakeholders at the 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

48 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

national, state, and local levels. This chapter proposed guiding principles 
and a conceptual framework to guide and coordinate these actions. An 
effective population health approach to eye and vision health must address 
each of three public health functions (i.e., assessment, policy development, 
and assurance) across the four stages of prevention, which focus on sequen-
tial but narrowing opportunities for intervention across the continuum of 
eye and vision health. Prevention and early access to effective eye care is 
critical to avoiding, identifying, monitoring, and treating many eye diseases 
and conditions that can lead to vision impairment across the lifespan. 
Short- and long-term population health strategies should also account for 
the broad determinants of health, including policies that influence indi-
vidual behaviors, safe and healthy environments and conditions, and their 
potential impact on eye and vision health. Good eye and vision health can 
reduce health disparities, but promoting optimal conditions for eye and 
vision health can alleviate many other social ailments, including poverty, 
other health inequities, increasing health care costs, and avoidable mortal-
ity and morbidity. The evidence provided throughout this report provides 
important context for the committee’s recommendations, which logically 
flow from the chapter conclusions. Establishing conditions and policies that 
promote population eye and vision health and minimize preventable and 
correctible vision impairment is an essential, timely, and achievable objec-
tive—an objective that is necessary to fuel broad actions and sustain the 
overall quality of life, function, and productivity of the nation.
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2

Understanding the Epidemiology 
of Vision Loss and Impairment 

in the United States

The vast majority of individuals in the United States who reach aver-
age life expectancy will experience some type and degree of vision loss and 
impairment1 during their lifetimes, given current knowledge about effective 
prevention strategies, barriers to accessing appropriate health care, and the 
aging process itself. Even mild vision impairment (i.e., near-normal vision) 
can have a “tangible influence on quality of life” (Cumberland et al., 2016, 
p. E1). Many eye diseases, conditions, and injuries affect vision, but they 
do not all contribute equally to the overall burden of vision loss in terms 
of numbers or populations affected nor the severity or the permanence of 
subsequent visual impairment. From clinical management and public health 
perspectives, it is important to understand what the major etiologies of 
vision loss are, who is most at risk, what risk and protective factors are 
known and modifiable, and how outcomes may be changed through policy 
and practice.

There is no peer-reviewed literature on the total population affected 
by all causes of vision impairment in the United States. Presbyopia, an 

1  In Chapter 1, the committee defines vision loss as the process by which physiological 
changes or structural, neurological, or acquired damage to the structure or function of one or 
both eyes or visual information processing structures in the brain occurs, resulting in vision 
impairment. Vision impairment is defined as a measure of the type and severity of clinical or 
functional limitation of one or both eyes or visual information processing structures in the 
brain. These limitations range in severity from mild impairment to total blindness and can 
affect visual acuity, visual field, and aspects of the eyes or visual system. However, as indicated 
throughout this chapter, different studies may define vision impairment more narrowly and 
separately from blindness. 
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age-related condition that results from the lens losing its ability to change 
shape and focus clearly on near objects, affects almost everyone entering 
the middle-age years but can be treated with near-vision lenses (e.g., bifo-
cal, progressive or multifocal lenses, or reading glasses) (Petrash, 2013). 
One model, based on a review of 12 major epidemiological studies and 
the 2010 U.S. Census population, estimates that approximately 90 million 
of the 142 million adults over the age of 40 in the United States experi-
enced vision problems attributable to vision impairment, blindness, refrac-
tive error (i.e., myopia and hyperopia), age-related macular degeneration 
(AMD),2 cataracts, diabetic retinopathy, and glaucoma (Prevent Blindness, 
2012b).3 Refractive error alone is estimated to affect more than 48 million 
people ages 12 and older in the United States (Prevent Blindness, 2012g), 
and between 8.2 and 15.9 million people have undiagnosed or untreated 
refractive error (Varma et al., 2016; Wittenborn and Rein, 2016).4 As the 
baby boomer generation ages, older adults will account for an ever larger 
proportion of the total population, and age-related eye diseases and condi-
tions are projected to increase accordingly (Varma et al., 2016; Wittenborn 
and Rein, 2016).

This chapter provides an overview of the epidemiology of eye and 
vision health in the United States. The first section describes some of the 
major components of a healthy, functioning visual system. The second 
section describes the epidemiology of vision impairment and common eye 
disorders in the United States, including differences by age, gender, and race 
and ethnicity and current evidence about specific risk and protective factors. 
The third section proposes four categories of vision impairment by which 
to frame different population health approaches and provides examples of 
relevant interventions and treatments. The fourth section describes poten-
tial opportunities to reduce the preventable burden of vision impairment 
from uncorrected refractive error and cataracts in the United States based, 
in part, on an analysis commissioned by the committee.5 The chapter con-
cludes with a brief summary of key knowledge and research gaps.

2  The estimate for AMD includes individuals ages 50 and older.
3  This statistic was corrected following release of the prepublication copy of the report.
4  The committee commissioned an analysis, which was not available in the current literature, 

to establish the preventable burden of vision impairment in the United States from five condi-
tions (diabetic retinopathy, glaucoma, refractive error, cataracts, and AMD). Estimates are 
based on a variety of sources (including population surveys and compilations of population-
based studies) and reflect the best available public data. The committee presents only the 
results related to cataracts and uncorrected refractive error in this report because the analyses 
are most robust for these conditions. Chapter 3 provides a more in-depth description of the 
study’s assumptions and limitations, which are also documented in the commissioned paper 
itself (Wittenborn and Rein, 2016).

5  The number of people ages 65 years and older in the United States is expected to almost 
double from 44.7 million (14.1 percent) in 2013 to 82.3 million (21.7 percent) in 2040 (AoA, 
2014).
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ANATOMY OF THE EYE AND FUNCTION 
OF THE VISUAL SYSTEM

Good eye and vision health requires a functioning visual system to 
effectively capture light from an object and translate it into neural impulses 
that are processed in the brain. The visual system consists of the eye, the 
pathways that conduct neural impulses from the eye to the brain, and 
specific areas within the brain to interpret the signals. Figure 2-1 illustrates 
some of the major parts of the eye, which are referenced throughout this 
chapter. Light enters the eye through the cornea, which helps refract light. 
The pupil is the small opening at the center of the iris, which functions like 
the shutter of a camera to regulate the amount of light entering the pupil 
and expanding and contracting the opening in response to ambient light. 
The lens further focuses light on the retina, with muscles controlling the 
lens shape to differentially focus on objects based on distance from the eye. 
Between the lens and the retina is the vitreous humor—a clear gel that gives 
the eye its spherical shape and keeps the retina in place. The retina includes 
blood vessels and a thin layer of light-sensitive tissue (photoreceptors called 
cones and rods), which translate light energy into neural impulses. Within 
the retina, the macula has millions of tightly packed cones that are con-
centrated at the fovea and are responsible for sharp, detailed central vision 
and color vision. Surrounding the macula, rods are more sensitive to light 
and are responsible for night vision, peripheral vision, and the ability to 

FIGURE 2-1 Anatomy of the human eye.
SOURCE: NEI/NIH, 2012a.
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detect motion. Photoreceptors convert light into electrical signals, which 
are relayed to the brain through the optic nerve. Within the brain, visual 
information is parsed and relayed along various pathways, and eventually 
interpreted as a recognizable image.

Vision impairment can result from damage or dysfunction to any part 
of the visual system, including individual components of the eye. How 
a person’s vision is affected depends on the structures involved and the 
degree of subclinical and clinical damage or dysfunction to those structures. 
There are hundreds of diseases, conditions, and injuries to the eye that 
can negatively affect vision, including various rare diseases, which often 
have a genetic component and can have substantial impacts on the people 
affected. However, most cases of vision impairment in the U.S. population 
are attributable to a small number of causes. Table 2-1 defines and provides 

TABLE 2-1 Common Visual System Conditions and Diseases and 
General Examples of Therapeutic Approaches for Improvement

Disease or 
Condition

Affected 
Structure Definition and General Approaches for Improvement

Age-related 
macular 
degeneration 
(AMD)

Macula A degenerative eye disease that causes damage to the 
macula. “Dry” AMD is caused by the breakdown of 
light-sensitive cells in the macula, where as neovascular 
or “wet” AMD is caused by fluid leaking from abnormal 
vessels under the retina, leading to blurred vision, dark 
areas or distortion in central field of vision, and loss of 
central vision (NEI/NIH, 2013).

Treatments are available to slow the progression of 
neovascular AMD. For late neovasular AMD, eye 
injections to control edema and the growth of new blood 
vessels are available. Dry AMD is largely untreatable, 
although there have been promising discoveries related to 
nutrition and certain injections. 

Amblyopia Brain A neurological disorder in children, also referred to as 
“lazy eye,” in which reduced vision in one or both eye 
occurs due to abnormal interaction or lack of a clear 
image (Barrett et al., 2013; Pascula et al., 2014).

Treatments include refractive correction, patching, vision 
therapy, orthoptics, and eye drops. 

Cataracts Lens Clouding or discoloration of the lens caused by the 
clumping of proteins (NEI/NIH, 2010d). Over time the 
cataracts may grow denser and cloud more of the lens, 
making it harder to see. Infants may be born with cataracts.

Treatments include lens removal usually accompanied by 
lens replacement. Use of eyeglasses, better lighting, and 
magnifying glasses may help to reduce symptoms.
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Diabetic 
retinopathy

Blood vessels 
in retina 

Chronically high blood glucose from diabetes causes 
the blood vessels in the retina to leak fluid and/or 
hemorrhage, leading to a build-up of fluid in the macula 
and eventually retinal detachment (NEI/NIH, 2010e). 
New blood vessels may also form either within the retina 
or optic nerve. Symptoms include seeing “floating” spots, 
blurred vision, and permanent vision loss.

Treatments include control of systemic blood glucose, 
laser treatment for growth of new blood vessels, and eye 
injections to control macular edema. 

Glaucoma 
(Open 
Angle)

Optic nerve Loss of nerve tissue and axons in the optic nerve 
associated with elevated intraocular pressure above the 
level which the eye can tolerate, although normotensive 
glaucoma occurs in patients without elevated intraocular 
pressure (NEI/NIH, 2010h).

Treatments include control of eye pressure through 
therapeutic eye drops and surgery. 

Infection Different parts 
of the eye, 
depending 
on type of 
infection

Can include ocular, systemic, and nosocomial infections. 
Infections can affect the conjunctiva, cornea, and various 
internal structures of the visual system.

Prevention includes improved hygiene, up-to-date 
immunizations, safe sex practices, and other measures.

Injury The eye or 
brain

Injuries to the eye, surrounding structures, or damage to 
visual processing areas within brain.

Prevention includes use of protective eyewear in 
workplaces and for sports activities.

Refractive 
error

Cornea, lens, 
or eye shape

Irregular shape of cornea, lens, or eyeball prevents light 
from focusing properly on the retina, causing blurred 
vision (NEI/NIH, 2010f).

Treatments include corrective lenses to improve vision 
and refractive eye surgery.

Strabismus The 
accommodative 
systema

A condition in which there is a misalignment of the eyes, 
such that one eye constantly or intermittently turns in 
(esotropia), out (exotropia), up, or down as the other eye 
looks straight ahead (Hatt and Gnanaraj, 2013).

Treatments include corrective lenses, prism, eye exercises, 
patching, eye drops, and/or eye muscle surgery.

a The accommodative system can be simply described as the lens, eye muscles, and cranial 
nerves or brainstem that controls eye movement, although the exact pathway and mechanism 
are more nuanced.

TABLE 2-1 Continued

Disease or 
Condition

Affected 
Structure Definition and General Approaches for Improvement
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a high-level summary of some of the more common visual system diseases 
and conditions, which the committee selected based on the number of 
children and adults affected and to highlight the variety of public health 
strategies that will be necessary to comprehensively address eye and vision 
health in the United States.

As a person ages, many physiological changes occur within the eye that 
affect vision. Over time, virtually every measure of visual function declines 
to some extent, including but not limited to decreasing visual acuity (the 
ability to resolve images of various sizes at fixed distances), sensitivity of 
the visual field (the ability to detect objects of various sizes within visual 
space), contrast sensitivity (the ability to detect images against decreasingly 
contrasting backgrounds), slowed visual processing speeds (increasing time 
to complete visual tasks), tear production and elimination (resulting in 
dry eye or obscured vision), and dark adaptation (the ability to adjust to 
low levels of illumination) (Owsley, 2011; Salvi et al., 2006; Sharma and  
Hindman, 2014). In diseases such as diabetic retinopathy, glaucoma, and 
AMD, physiological changes related to the aging process alter the physi-
cal conditions under which light enters the eye or compromise the cellular 
function or neural pathways that relay information about the physical 
environment to the eye or the brain. In their early and intermediate stages, 
changes in vision may not be noticeable without a dilated eye examination, 
despite ongoing damage to structures of the visual system.

THE EPIDEMIOLOGY OF VISION IMPAIRMENT 
IN THE UNITED STATES

Determining the overall burden of vision impairment in the United 
States is challenging. Several well-designed population-based studies in 
the United States provide vital epidemiological estimates, but national 
epidemiological data related to prevalence, incidence, trends, and impact 
are limited, especially for adults under age 40 and for children and adoles-
cents. (See Chapter 4 for detailed discussion of surveillance and research 
challenges in eye and vision health.) National prevalence rates of vision 
impairment by etiology are typically calculated from the results of surveys, 
often self-reported by respondents, or are an aggregation of smaller stud-
ies, usually cross-sectional and not prospective. Studies of specific diseases 
and conditions may use the history of a medical intervention as a proxy for 
actual disease prevalence, which likely results in underestimations. Smaller 
studies of specific diseases and conditions that include comprehensive eye 
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examinations6 tend to have more accurate measures of prevalence, inci-
dence, and disease severity, but the results may be less generalizable and 
representative nationally.

Reporting of epidemiological data is further complicated because out-
comes are not measured or reported consistently. The differences may seem 
minor, but they can have substantial implications for which policies and 
practices are most appropriate, For example, uncorrectable vision impair-
ment can be described as the amount of vision impairment that remains 
after appropriate treatment or intervention. Thus, the public health goal 
to improve health for individuals with uncorrectable vision impairment is 
to prevent the impairment, develop new therapies that will further correct 
or reverse the impairment, or provide services that improve the function 
of those individuals with the impairment. Uncorrected vision impairment 
refers to the proportion of overall vision impairment that could be improved 
through currently available and appropriate treatment or intervention. For 
example, many people have significant refractive error that could easily be 
corrected through use of prescription glasses or contact lenses. Thus, the 
public health goal is to either prevent the impairment or to increase access 
to treatments and interventions that do correct for the vision impairment.

This section presents estimates of overall prevalence for uncorrect-
able vision impairment only, along with the epidemiology for refractive 
error, amblyopia and strabismus, visual system injury, glaucoma, diabetic 
retinopathy, AMD, cataract, vision-threatening infection, and rare eye dis-
eases and conditions. The committee commissioned an analysis to provide 
current estimates of uncorrected refractive error and cataract in the United 
States. These results, along with estimates of preventable eye injuries, are 
discussed in a subsequent section.

Uncorrectable Vision Impairment

Two recent estimates suggest that approximately 4.2 million adults 
ages 40 years and older in the United States suffer from uncorrectable 
vision impairment, including blindness (Prevent Blindness, 2012b; Varma 
et al., 2016). In commissioned work for Prevent Blindness, Wittenborn 
and colleagues (2013) estimated that another 2.155 million children and 
adults under age 40 have uncorrectable vision impairment or blindness.7 

6  The committee defines a comprehensive eye examination as a dilated eye examination that 
may include a range of other tests, in addition to the dilation of the pupil to see the retinal 
structures (or back of the eye).

7  All three studies define “uncorrectable visual impairment” in terms of visual acuity less 
than 20/40 but better than 20/200 in the better-seeing eye after correction and separate from 
blindness. Blindness is defined as visual acuity less than or equal to 20/200 in the better-seeing 
eye after correction (Prevent Blindness, 2012h; Varma et al., 2016; Wittenborn et al., 2013).
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This raises questions about how to improve access to treatments to slow 
progression of vision loss and how to promote function and health within 
this population.

Vision Impairment in Adults Ages 40 and Older

Most of the data available about overall vision impairment in adults 
focus on individuals ages 40 and older. The most recent data on the preva-
lence and total numbers of individuals with uncorrectable visual impair-
ment (20/40 or worse vision with best possible correction) and blindness 
in adults come from two, separate sources that pool data from a number 
of studies to calculate national estimates. Varma and colleagues (2016) cal-
culated prevalence rates and the number of individuals with vision impair-
ment by aggregating data from six major U.S. population-based studies that 
included more detailed data on U.S. minority groups.8 Prevent Blindness 
aggregated data from 12 studies that included both U.S. and non-U.S. based 
studies (Prevent Blindness, 2012e).9 Both studies have methodological and 
interpretation limitations due to the pooling of data from diverse studies; 
however, they are the best estimates available at this time.10

Table 2-2 provides prevalence estimates and numbers of persons with 
uncorrectable vision impairment and blindness from these studies. According 
to the Varma study, in 2015, the overall estimated prevalence of uncorrect-
able visual impairment in the U.S. population among individuals ages 40 and 
older was 2.14 percent, and the overall estimated prevalence of blindness 
was 0.68 percent. Prevent Blindness estimated the prevalence of uncorrect-
able visual impairment to be 2.04 percent and the prevalence of blindness 
to be 0.90 percent based on the 2010 U.S. population (Prevent Blindness 

8  Varma and colleagues (2016) pooled prevalence data from U.S.-based studies: Baltimore 
Eye Survey, Beaver Dam Eye Study, LALES for Asian individuals, Proyecto VER, and the 
Salisbury Eye Evaluation Study.

9  Prevent Blindness America pooled data from U.S. and international studies: Baltimore 
Eye Survey, Beaver Dam Eye Study, Blue Mountains Eye Study, Kongwa Eye Survey, Proyecto 
VER, Rotterdam Study, Salisbury Eye Evaluation Study, San Antonio Heart Study, San Luis 
Valley Diabetes Study, Visual Impairment Project, and Wisconsin Epidemiological Study of 
Diabetic Retinopathy.

10  Although these studies represent the best available data on the prevalence of vision im-
pairment and blindness in the United States, they are not without limitations. Varma and col-
leagues (2016) note that their models do not account for changes in treatment or prevention of 
major causes of vision impairment and blindness, and that the criterion for blindness is based 
on visual acuity alone. Not accounting for the effects of visual field loss on the prevalence 
of blindness could lead to an underestimation of the prevalence of vision impairment and 
blindness. Prevalence data in the Prevent Blindness database are aggregated from 12 studies, 
including 5 studies on populations outside the United States. Thus, the generalizability to the 
U.S. general population is limited for this reason.
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2012c,h). Because of continued changes in the size and demographics of the 
U.S. population and the availability of data on Asians as a separate category, 
the more recent data from Varma and colleagues (2016), rather than the data 
from Prevent Blindness, are used to describe current overall prevalence rates 
for uncorrectable visual impairment and blindness by age, race and ethnicity, 
and gender.

Table 2-3 provides estimates of uncorrectable vision impairment and 
blindness by the decades of life, beginning at age 40 for 2015 and projected 
for 2050; the data are presented for those individuals with uncorrectable 
vision impairment and blindness. About half of the cases of visual impair-
ment and blindness affect persons ages 40 to 79. The combined total num-
ber of persons ages 40 and older who have uncorrectable vision impairment 
or are blind is projected to more than double from 4.24 million in 2015 to 
8.96 million in 2050 (Varma et al., 2016).

Table 2-4 shows the numbers and prevalence of individuals ages 40 
and older with uncorrectable visual impairment and blindness by gender 
and race and ethnicity in the United States for the year 2015 and the 
projected numbers for 2050. African Americans ages 40 and older have 
a higher overall age-adjusted prevalence of uncorrectable visual impair-
ment and blindness than people in other racial and ethnic groups. The 

TABLE 2-2 Estimated Prevalence and Number of Persons with 
Uncorrectable Vision Impairment and Blindness in the United States

Source
Varma et 
al. (2016)a

Prevent Blindness 
(2012)b

Prevalence estimates (in percentages) for 
uncorrectable vision impairment 2.14 2.04c

Prevalence estimates (in percentages) for blindness 0.68 0.86d

Number of persons affected (in millions) for
uncorrectable vision impairment 3.22 2.91
Number of persons affected (in millions) for blindness 1.02 1.29
Total number of people with uncorrectable visual 
impairment and blindness 4.24 4.20

a Varma defines uncorrectable vision impairment as best-corrected visual acuity worse than 
20/40 but better than 20/200 in the better-seeing eye; Varma defines blindness as best-corrected 
visual acuity of 20/200 or worse in the better-seeing eye.
b Prevent Blindness defines vision impairment as having worse than 20/40 vision in the better 
eye even with eyeglasses and blindness as visual acuity with best correction in the better eye 
worse than or equal to 20/200 or a visual field extent of less than 20 degrees in diameter.
c Prevalence is calculated by dividing the number of individuals with visual impairment 
(2,907,691) by the 2010 U.S. Census Population (142,648,393) and multiplying by 100.
d Prevalence is calculated by dividing the number of blind individuals (1,288,275) by the 2010 
U.S. Census Population (142,648,393) and multiplying by 100.
SOURCES: Prevent Blindness, 2012c,h; Varma et al., 2016, table 5.
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TABLE 2-3 The Number of Persons with Uncorrectable Vision 
Impairment and Blindness in Adults Ages 40 and Older by Age Group in 
the United States in the Year 2015 and Projected for the Year 2050 (in 
millions)

Vision 
Impairment Blindness Total

Vision 
Impairment Blindness Total

Year 2015 2050

Ages 40–49 0.13 0.11 0.24 0.16 0.13 0.29
Ages 50–59 0.17 0.15 0.32 0.21 0.15 0.36
Ages 60–69 0.52 0.16 0.68 0.70 0.23 0.93
Ages 70–79 0.78 0.17 0.95 1.43 0.32 1.75
Ages 80 and older 1.61 0.43 2.04 4.44 1.18 5.62
All ages 40 and older 3.22 1.02 4.24 6.95 2.01 8.96

SOURCE: Varma et al., 2016, p. E3.

TABLE 2-4 Prevalence and Number of Uncorrectable Visual Impairment 
and Blindness in Adults Ages 40 and Older by Age Group by Race/
Ethnicity and Gender in 2015 and Projected for 2050 in the United States

Race/Ethnicity Gender 

Vision Impairment Blindness

Number in 
Millions

Age-
Adjusted 
Prevalence 
(%)a

Number in 
Millions

Age-
Adjusted 
Prevalence 
(%)a

2015 2050 2015 2015 2050 2015

Non-Hispanic 
White

Men 0.99 1.78 1.79 0.32 0.46 0.6
Women 1.29 2.15 2.25 0.37 0.61 0.65
Total 2.28 3.93 4.04 0.69 1.07 1.25

African 
American

Men 0.22 0.51 2.84 0.12 0.27 1.47
Women 0.27 0.62 2.67 0.1 0.20 1.01
Total 0.49 1.13 5.51 0.21 0.47 2.48

Hispanic/ 
Latino

Men 0.11 0.49 1.12 0.05 0.21 0.52
Women 0.21 0.92 2.12 0.05 0.21 0.55
Total 0.32 1.41 3.24 0.10 0.42 1.07

Asian Men 0.05 0.21 1.38 0.004 0.015 0.18
Women 0.05 0.2 1.09 0.005 0.018 0.13
Total 0.1 0.41 2.47 0.009 0.033 0.31

Other 
Minorities

Men 0.01 0.01 1.83 0.004 0.009 0.62
Women 0.02 0.02 2.49 0.003 0.008 0.5
Total 0.03 0.03 4.32 0.007 0.018 1.12

All Races Men 1.38 3.00 8.96 0.50 0.96 3.39
Women 1.84 3.91 10.62 0.53 1.05 2.84
Total 3.22 6.91b 19.58 1.03 2.01 6.23

a Projections for age-adjusted estimates were not available for 2050.
b Slight difference due to rounding.
SOURCE: Varma et al., 2016, p. E3, eTable 2, and eTable 4.
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age-adjusted prevalence of uncorrectable vision impairment and blind-
ness is lower among Hispanics and Asians than among other minorities 
and non-Hispanic whites. Among Hispanics, non-Hispanic whites, and 
other minorities, uncorrectable vision impairment occurs more frequently 
in women than in men; among African Americans and Asians, men are 
at a greater risk of uncorrectable vision impairment than women. Non- 
Hispanic white women contribute larger numbers to the current and pro-
jected burden of uncorrectable vision impairment and blindness than any 
other group.

Minority populations in the United States are already at risk for poorer 
overall health (IOM, 2003). Demographic trends in the United States suggest 
that the burden of uncorrected vision impairment will increasingly affect 
these populations. By 2020, more than half of all children in the United 
States will be part of a minority race or ethnic group; by 2044, that will 
be true of all age groups (U.S. Census Bureau, 2015). These demographic 
trends will affect the relative prevalence of uncorrectable vision impairment 
among groups (see Figure 2-2). Women will continue to account for more 
cases of uncorrectable vision impairment and blindness than men, but this 
gap will close slightly from 1.33 to 1.3 women for every man in 2015 and 

FIGURE 2-2 Estimated numbers of persons with uncorrectable visual impairment 
(not including blindness) ages 50 and older in the United States by race/ethnicity 
(all persons) from 2015 to 2050.
SOURCE: Varma et al., 2016, Figure 1.
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2050, respectively (Varma et al., 2016). Similarly, non-Hispanic whites will 
account for the majority of uncorrectable visual impairment cases, but this 
proportion will decrease from 71 percent in 2015 to 57 percent in 2050. 
The number of Hispanics, African Americans, and Asians with uncorrect-
able vision impairment is also predicted to increase from 2015 to 2050, 
but the number of “other minorities” will remain relatively static. By 2050, 
Hispanics will surpass the number of African Americans with uncorrectable 
visual impairment. The estimated number of individuals with blindness 
follows similar trends; non-Hispanic whites will continue to account for a 
greater proportion of individuals affected by blindness followed by African 
Americans and Hispanics. The total number of cases of blindness among 
people ages 80 and older is projected to increase from 430,000 in 2015 to 
1.18 million in 2050.

Vision Impairment in Younger Adults

Data on the visual conditions and disorders affecting younger adults 
and children are more limited. Wittenborn and colleagues (2013) used data 
from the 2003 to 2008 Medical Expenditure Panel Surveys (MEPS) to esti-
mate that approximately 2.41 million (2.62 percent) of individuals ages 18 
to 39 were affected with 13 medical eye conditions (excluding disorders of 
refraction and accommodation) in 2012 (see Table 2-5). Injury and burns 
to the eye and disorders of the conjunctiva were the most prevalent.

Wittenborn and colleagues (2013) also included estimates on the 
severity of uncorrectable visual impairment based on companion data 
from the 2005–2008 National Health and Nutrition Examination Study 
(NHANES). As discussed in Chapter 4, for children ages 12 and older, 
NHANES has included general questions related to eye and vision 
health from 2005 to 2008, along with a “vision examination” from 
2003 to 2008 (CDC, 2015d). Researchers can impute prevalence for 
younger ages based on “incidence of blindness adjusted such that pre-
dicted prevalence at age 16 equals the observed NHANES prevalence”  
(Wittenborn et al., 2013, p. 1731). Of the 1.3 million people 39 years old and 
younger who had some degree of uncorrectable vision impairment, approxi-
mately 83 percent (1.1 million) had mild impairment (a visual acuity of 
worse than 20/40 to 20/80), 10 percent (128,000) had moderate impairment 
(visual acuity of 20/80 to 20/200), and about 7 percent (92,000) were blind  
(Wittenborn et al., 2013).11

11  The nomenclature of mild and moderate impairment understates the degree to which the 
impairment can affect one’s ability to operate in the wider world; for example, driver’s licenses 
are often restricted for persons with visual acuity worse than 20/40.
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Vision Impairment in Children and Adolescents

The epidemiology of visual impairment in children and adolescents 
differs from that in adults, and far less information is available on the 
prevalence of visual impairment in this group. Vision impairment in young 
children is common (Kemper et al., 2004). The U.S. Preventive Services 
Task Force states that between 1 and 5 percent of preschool-aged children 
in the United States have vision impairment (USPSTF, 2011). One study 
found that among U.S. children ages 30 to 72 months, visual impairment 
due to an underlying eye disease occurred in the worse eye of 3.4 percent 
of Asian children and 2.6 percent of non-Hispanic white children (Tarczy-
Hornoch et al., 2013). The prevalence of visual impairment or amblyopia 
from uncorrected refractive error was more than 5 percent among African 
American and Hispanic preschoolers (ages 30 to 72 months) (MEPEDS, 
2009). Among 0 to 17-year-olds, Wittenborn et al. (2013) estimated that 
857,000 individuals have uncorrectable vision loss (prevalence of 1.16 
percent), and parses this group by degree of impairment: 775,000 have 
mild impairment (visual acuity of less than 20/40 to 20/80), 76,000 have 
moderate impairment (visual acuity of 20/80 to 20/200), and 6,000 are 
blind. Table 2-6 lists the prevalence of 13 types of vision problems among 

TABLE 2-5 Prevalence of Vision Disorder Diagnoses Among Young 
Adults (Ages 18–39) in the Medical Expenditure Panel Survey, 2003 
Through 2008

Conditiona Prevalence (%)b Individuals (in thousands)

Disorders of the globe 0.45 417
Injury and burns 0.56 511
Disorders of conjunctiva 0.54 493
Other eye disorders 0.46 422
Strabismus, binocular eye movements 0.03c 27
Visual disturbances 0.17 160
Blindness and low vision 0.12 107
Disorders of lacrimal system 0.13 120
Cataract 0.05 48
Retinal detachment, defects, and disorders 0.05 48
Disorders of the eyelids 0.19 174
Glaucoma 0.11 97
Disorders of optic nerve and visual 
pathways 0.03c 24
Total 2.62 2,405

a Medical conditions exclude disorders of refraction and accommodation.
b Values do not sum because some individuals had multiple conditions.
c Not statistically distinguishable from zero.
SOURCE: Adapted from Wittenborn et al., 2013.
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U.S. children ages 17 and younger, which does not include refractive error 
or accommodation disorders.

Geographic Distribution of Uncorrectable Vision Impairment  
and Blindness

The overall burden of eye disease varies from state to state, and the 
pattern of highest and lowest prevalence varies by condition. Similarly, 
the distribution of uncorrectable visual impairment and blindness varies 
significantly by region and state. Figures 2-3, 2-4, 2-5, and 2-6 depict the 
estimated per-capita rates of visual impairment and blindness in each state 
for populations ages 40 and older in 2015 and 2050 (Varma et al., 2016). 
Per-capita rates (per 100 persons) were highest in the District of Columbia 
(2.75), Florida (2.56), Mississippi (2.35), Hawaii (2.35), and Pennsylvania  
(2.29), whereas the lowest per-capita rates were found in Western states—
Alaska (1.53), Utah (1.80), Colorado (1.83), Nevada (1.90), and Washington  
(1.91) (Varma et al., 2016). By 2050, the projected per-capita rates will 
remain the highest in the District of Columbia (4.29) and Florida (3.98), 
followed by Hawaii (3.93), South Dakota (3.70), and North Dakota (3.69), 

TABLE 2-6 Prevalence of Vision Disorder Diagnoses Among Children 
(Ages 0–17) in the Medical Expenditure Panel Survey, 2003 Through 
2008

Conditiona Prevalence (%)b Individuals (in thousands)

Disorders of the globe 0.67 499
Injury and burns 0.38 280
Disorders of conjunctiva 1.76 1,302
Other eye disorders 0.51 377
Strabismus, binocular eye movements 0.24 175
Visual disturbances 0.26 196
Blindness and low vision 0.09 69
Disorders of lacrimal system 0.18 136
Cataract 0.01c 11
Retinal detachment, defects, and disorders 0.04 31
Disorders of the eyelids 0.16 121
Glaucoma 0.04c 28
Disorders of optic nerve and visual 
pathways

0.02c 14

Total 4.13 3,063

a Medical conditions exclude disorders of refraction and accommodation.
b Values do not sum because some individuals had multiple conditions.
c Not statistically distinguishable from 0.
SOURCE: Adapted from Wittenborn et al., 2013.
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although per-capita prevalence of uncorrectable visual impairment is pro-
jected to rise in every state.

Per-capita rates of blindness in the United States demonstrate similar 
patterns. In 2015, the District of Columbia (1.07), Mississippi (0.83),  
Louisiana (0.79), and Florida (0.78), have the highest per-capita rates, fol-
lowed closely by South Carolina, Alabama, and Maryland (0.77). Hawaii 
(0.42), Alaska (0.49), Utah (0.56), Colorado (0.58), and Washington (0.58) 
have the lowest per-capita rates. Projected per-capita rates of blindness in 
2050 will remain higher in the East than in the West, with every state pro-
jected to have prevalence increases.

Another study by the Centers for Disease Control and Prevention 
(CDC) collected data from 19 states that fielded a special vision module 
during the 2006–2008 Behavioral Risk Factor Surveillance System (BRFSS) 
to estimate prevalence rates based on self-reported data among adults ages 
65 and older for cataract, glaucoma, AMD, and diabetic retinopathy (CDC, 

FIGURE 2-3 Per-capita prevalence of uncorrectable visual impairment in the United 
States in 2015.
SOURCE: Used with permission, Varma et al., 2016.
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2011b). Iowa, Missouri, North Carolina, and West Virginia reported the 
highest prevalence rates for cataract (31.2 to 33.7 percent). New York, 
North Carolina, Ohio, and Texas reported the highest prevalence rates 
for glaucoma (10.3 to 12.3 percent). Indiana, Nebraska, New Mexico, 
and Wyoming reported the highest prevalence rates of age-related macu-
lar degeneration (10.6 to 11.5 percent). Alabama, Georgia, Indiana, New 
York, and North Carolina reported the highest prevalence rates of diabetic 
retinopathy (4.0 to 5.0 percent).12

Even within states there can be substantial variation in severity of 
vision loss. At the county level, variations in the prevalence of vision loss 
are dramatic. Data from the American Community Survey from 2009 to 
2013 show significant inter-county variation (between less than 1.0 percent 
to 18.4 percent) in the prevalence of severe vision loss among adults ages 

12  Note: BRFSS data can be compared to Prevent Blindness data at www.visionproblems.
org/index/state-summaries.html (accessed August 28, 2016).

FIGURE 2-4 Per-capita prevalence of uncorrectable visual impairment in the United 
States in 2050.
SOURCE: Used with permission, Varma et al., 2016.
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18 and older (Kirtland et al., 2015).13,14 Of counties in the top quartile of 
severe vision loss prevalence,15 77.3 percent are located in Southern states. 
High prevalence rates have also been significantly correlated with poverty 
(Kirtland et al., 2015).

Prevalence rates are influenced by characteristics of the population, such 
as age, race and ethnicity, and socioeconomic status, among other broader 
determinants of health. Better county-level data would allow for more spe-
cific allocation of resources than state-level data. State-level data can mask 
disparities among and within geographically smaller areas. Smaller geo-
graphic areas more closely align with service referral and delivery patterns 

13  The survey included people ages 18 and older.
14  Severe vision loss is defined in the American Community Survey as a positive self-reported 

response to the question, “Is this person blind or does s/he have serious difficulty seeing even 
when wearing glasses?” 

15  The top quartile was defined as ≥ 4.2 percent compared with a national median of 3.1 
percent.

FIGURE 2-5 Per-capita prevalence of blindness in the United States in 2015.
SOURCE: Used with permission, Varma et al., 2016.
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where interventions can be more easily targeted, but small sample sizes can 
affect generalizability and raise privacy concerns. Better data from all states 
and their subdivisions are needed to assist in efforts to target resources. 
Chapter 4 of this report contains more detail on what additional surveil-
lance activities and vision-related research data are needed.

Socioeconomic Status and the Risk for Vision Impairment

“[S]ocioeconomic status itself is an important determinant of visual 
impairment” (Tielsch et al., 1991, p. 637). Both nationally and globally, 
vision impairment and blindness are more prevalent in less affluent regions 
(Ho and Schwab, 2001; Shweikh et al., 2015; Yip et al., 2014). As noted 
by Kirtland and colleagues (2015), socioeconomic factors are associated 
with eye disease burden in a geographical area. Persons of all ages are at 
greater risk of developing eye disease if they are poor, have less education, 
or are unemployed (e.g., Ko et al., 2012; Roy, 2000; Roy and Affouf, 2006; 
Tielsch et al., 1991; Varma et al., 2004b). One study of individuals with 

FIGURE 2-6 Per-capita prevalence of blindness in the United States in 2050.
SOURCE: Used with permission, Varma et al., 2016.
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age-related eye disease (i.e., AMD, diabetic retinopathy, glaucoma, and 
cataracts) found that a lower income and a lower level of education attain-
ment were both associated with a decreased likelihood of having an eye 
care visit in the past 12 months (Zhang et al., 2012). A study of individuals 
with diabetes also found that minority patients are also more likely to have 
poor glycemic control and not perceive a need for care (Chou et al., 2014).

Children who live in low-income homes are also at greater risk for vari-
ous types of vision loss and untreated vision impairment. Being a member 
of a family who lives below the federal poverty level nearly doubles the 
likelihood that a child will be visually impaired compared with children 
from families whose income is greater than or equal to 200 percent of the 
poverty level (Cotch et al., 2005). In a nationally representative sample of 
school-age children, those from lower-income families were more likely to 
have eye conditions that were underdiagnosed or undertreated than chil-
dren from wealthier families, “placing them at risk for future problems” 
(Ganz et al., 2006, p. 2298). A citywide screening program in Philadelphia 
found that 10 percent of the 924 children needed continuous eye care, most 
notably for amblyopia, 10 children needed ocular surgery for strabismus 
and other conditions, and 567 needed eyeglasses (Dotan et al., 2015). Simi-
larly, a study of 2,286 first-graders in Southern California schools found 
that 14 of the 17 students with amblyopia were not receiving treatment at 
the time the exam was performed, and 45 of the 57 students with clini-
cally meaningful hyperopia lacked eyeglasses (Kodjebacheva et al., 2016). 
This same study also found that students who were Hispanic or African 
American or attending a Title 1 school were more likely to have untreated 
refractive error as well. In a previous MEPEDS project examining African 
American and Hispanic children living in a less affluent community, none of 
those with amblyopia had been identified before the study (Tarczy-Hornoch 
et al., 2007).

Insurance status can have a direct impact on whether populations have 
access to appropriate eye and vision care. Numerous studies have identi-
fied an association between lack of insurance and lower utilization of eye 
and vision care (Li et al., 2013; Varma et al., 2004c), especially in minority 
populations (Chou et al., 2014), although some studies did not find insur-
ance to be significant after controlling for other factors (Sloan et al., 2014). 
Although having insurance can help mitigate the impact associated with 
lower family income, additional barriers can still affect access to care. For 
example, Kovarik and colleagues (2016) found that 89 percent of patients 
at an inner-city hospital in Pittsburgh had insurance, yet 25 percent and 
19 percent of this population had undiagnosed retinopathy and advanced 
sight-threatening retinopathy, respectively, because of barriers such as low 
income, transportation issues, and physical disabilities associated with 
diabetes complications (Kovarik et al., 2016). Other factors may include 
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limited physical and cognitive function and distance to an eye care provider 
(Sloan et al., 2014). The lack of awareness about the causes of eye diseases 
and what can be done to minimize subsequent vision impairment, which 
can be another risk factor, is discussed in Chapter 4. Strategies to improve 
the access and quality of eye and vision care are described in more detail in 
Chapters 6 and 7, respectively.

UNDERSTANDING THE ETIOLOGY OF VISION 
IMPAIRMENT IN THE UNITED STATES

Understanding how the etiology of vision impairment and blindness 
vary among populations can help policy makers and communities tailor 
interventions and deploy limited resources to best achieve health equity and 
improve population health. As with overall vision impairment, the preva-
lence of specific eye disorders varies among individuals age 40 and older. 
The prevalence of hyperopia, cataract, diabetic retinopathy, glaucoma, and 
age-related macular degeneration increases with advancing age; in the case 
of myopia, this trend is reversed. Because an individual can have more than 
one eye disorder, combining the number of cases of specific diseases repre-
sented in Table 2-7 would likely result in higher total than actually exists.

The prevalence and distribution of specific eye diseases also vary by race 
and ethnicity. Figure 2-7 depicts the extent to which different eye diseases 
contribute to the prevalence of vision impairment and blindness among dif-
ferent racial and ethnic groups. Glaucoma and diabetic retinopathy account 
for a greater proportion of vision impairment and blindness among Hispan-
ics and individuals of African ancestry than among non-Hispanic whites. 
By comparison, age-related macular degeneration accounts for a greater 
proportion of vision impairment and blindness among non-Hispanic whites 
than among other racial and ethnic groups. For all represented populations, 
cataract is the most common cause of vision impairment. Among individu-
als of African ancestry, cataract is also the most common cause of blindness.

Refractive Error

Refractive error results from an irregular shape of the cornea, lens, or 
eyeball, which prevents light from focusing properly on the retina. Symp-
toms of uncorrected refractive error may include blurry vision, headaches, 
haziness, and eye strain (NEI/NIH, 2010f). Myopia and hyperopia are con-
ditions in which abnormalities in the shape of the cornea, lens, or length of 
the eye cause light entering the eye to focus at points in front and/or behind 
the retina (NEI/NIH, 2010f). With myopia (nearsightedness), objects close 
up appear clear, while objects far away appear blurry. With hyperopia 
(farsightedness), distant objects appear clear, while objects that are close 
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appear blurry. However, younger individuals with hyperopia may be able 
to accommodate sufficiently to see clearly. Astigmatism occurs when the 
unequal curvature of one or more refractive surfaces of the eye does not 
allow for light to focus evenly onto the retina (NEI/NIH, 2010g; Tarczy-
Hornock et al., 2010). Uncorrected astigmatism can lead to reductions in 
visual performance for both distance and near tasks.

Refractive Error in Adults

Refractive error is the most common cause of vision impairment among 
adults in the United States. One estimate suggests that more than 48 million 

TABLE 2-7 Number Affected and Rate of Prevalence for Eye Diseases 
and Vision Disorders by Age in Adults Ages 40 and Older in the United 
States in 2010

Disease or 
Condition  Measure

Total 
Population 
Ages 40+ 40–49 50–59 60–69 70–79 80+

Hyperopia Number  
(in millions) 14.2 1.59 3.13 3.76 3.09 2.62
Rate per  
100 personsa 9.95 3.65 7.47 12.84 18.62 23.31

Myopia Number  
(in millions) 34.12 15.05 9.61 4.97 2.50 1.98
Rate per  
100 personsa 23.92 34.52 22.91 16.88 15.09 17.60

Cataract Number  
(in millions) 24.41 1.09 2.96 5.67 7.01 7.67
Rate per  
100 personsa 17.11 2.51 7.05 19.40 42.22 68.30

Diabetic 
retinopathyb

Number  
(in millions) 7.69 1.02 3.24 1.92 1.51 —
Rate per  
100 personsa 5.39 2.34 5.50a 8.84a 8.13a —

Glaucoma Number  
(in millions) 2.72 0.30 0.45 0.53 0.56 0.89
Rate per  
100 personsa 1.91 0.69 1.07 1.80 3.34 7.89

Age-related 
macular 
degeneration

Number  
(in millions) 2.07 NA 0.16 0.21 0.38 1.32
Rate per  
100 personsa 1.45 NA 0.38 0.71 2.30 11.73

a The rate per 100 persons is calculated by dividing the number of individuals affected by the 
2010 Census population for the specific age group.
b Age ranges for diabetic retinopathy include 40–49, 50–64, 65–74, and 75+.
SOURCE: Prevent Blindness, 2012a.
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adults ages 40 and older in the United States—approximately one out of 
every three—experienced some degree of myopia (34 million) or hyperopia 
(14 million) in 2010 (Prevent Blindness, 2012g). Another estimate based on 
NHANES data from 1999 to 2004 found age-standardized prevalences of 
3.6 percent, 33.1 percent, and 36.2 percent for hyperopia, myopia, or astig-
matism, respectively, in populations over the age of 20 (Vitale et al., 2008). 
In older adults, uncorrected refractive error can lead to a greater risk of 
mortality, functional decline, social isolation, falls and related hip fractures, 
and accidents (Cummings et al., 1995; Klein et al., 1998; Thompson et al., 
1989; West et al., 1997), whereas corrected refractive error can improve 
“vision-specific quality of life” and vision-related mental health and well-
being (Coleman et al., 2006). One recent study found that older adults 
ages 65 to 84 with uncorrected refractive error and vision impairment16 

16  Uncorrected refractive error was defined as visual acuity between 20/30 and 20/80 with-
out corrective lenses, and vision impairment was defined as post-refraction best-corrected 
visual acuity in both eyes of 20/30 or worse (Zebardast et al., 2015).
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FIGURE 2-7 Causes of vision impairment by race/ethnicity in the United States.
NOTES: Study authors defined “low vision” as best-corrected visual acuity of 
20/40 or worse in the better-seeing eye, excluding those who were categorized as 
being blind. Blindness refers to best-corrected visual acuity of 20/200 or worse in 
the better-seeing eye.
AMD = age-related macular degeneration; DR = diabetic retinopathy.
SOURCE: Adapted from Congdon et al., 2004a.
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walked more slowly, demonstrated slower near-task performance, experi-
enced more frequent driving cessation, and self-reported more visual dif-
ficulties compared to individuals with normal vision, although the impact 
of vision impairment was greater and affected more functional metrics than 
the impact of uncorrected refractive error (Zebardast et al., 2015).

The prevalence of hyperopia and myopia varies by gender, as well as by 
race and ethnicity. Prevalence of myopia and hyperopia are slightly higher 
among women than among men ages 40 and older (Prevent Blindness, 
2012d,f). In 2010, the prevalence rate of hyperopia among persons ages 
40 and older self-identifying as white was 11.4 percent; African American, 
5.2 percent; Hispanic, 6.4 percent; and other minorities, 7.2 percent (NEI/
NIH, 2010a). Figure 2-8 shows how hyperopia prevalence increases with 
age for all racial and ethnic groups. Between 2010 and 2050, the estimated 
number of cases of hyperopia will increase for all racial and ethnic groups 
(NEI/NIH, 2010a).

In 2010, the prevalence rate for myopia among persons ages 40 and 
older self-identifying as white was 26.4 percent; African American, 14.5 
percent; Hispanic, 18.3 percent; and other minorities, 20.7 percent (NEI/
NIH, 2010b). Figure 2-9 shows that myopia decreases by age group for 
all races and ethnicities after age 40, although the prevalence of myopia 
remains higher overall for white and other populations, compared to His-
panic and black populations. Estimates for the projected number of cases of 
myopia between 2010 and 2050 indicate that, among whites, the number 
of cases will remain fairly stable, there will be a 1.5-fold increase of cases 
in African Americans, an almost 3-fold increase in the number of cases 
among Hispanics, and a 2.5-fold increase in cases among other minority 

P
re
va

le
nc

e

30%

25%

20%

15%

10%

5%

0%

40−
49

50−
54

55−
59

60−
64

65−
69

70−
74

75−
79 80+

White Black Hispanic Other
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SOURCE: NEI/NIH, 2010a.
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populations (NEI/NIH, 2010b). Using NHANES data from 1999 to 2004, 
Vitale and colleagues (2008) found the prevalence of astigmatism was 31 
percent among people ages 40 and older in the United States.

Using data from 1999 to 2004 to assess the occurrence of clinically 
important refractive error17 in 20- to 39-year-olds, as well as in older age 
groups, Vitale and colleagues (2008) found that myopia was more prevalent 
in females than in males (40 versus 33 percent), whereas hyperopia was 
less prevalent among females than males (0.8 percent versus 1.3 percent). 
Astigmatism affected 23.1 percent of this age group and 36.2 percent of 
all participants.

Refractive Error in Children

Uncorrected refractive error can have a substantial impact on chil-
dren. Uncorrected refractive error in young children can lead to physical, 
developmental, and academic problems. For example, hyperopia is associ-
ated with amblyopia and strabismus, as well as delays in visuomotor and 
visuocognitive development in children younger than age 7 (Atkinson et al., 
2007). As compared to children ages 4 to 5 without hyperopia, those with 
uncorrected bilateral hyperopia are more likely to underperform on some 
measures of preschool early literacy, which has been associated with future 

17  Clinically important refractive error was defined using data from the eye with a greater 
absolute spherical equivalent (SphEq) value: hyperopia, SphEq value of 3.0 diopters (D) or 
greater; myopia, SphEq value of −1.0 D or less; and astigmatism, cylinder of 1.0 D or greater 
in either eye (Vitale et al., 2008).
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performance in learning to read and write (Kulp et al., 2016). Similarly, 
a recent study found that astigmatism is associated with two measures of 
reduced academic readiness among at-risk preschool-age children (Orlansky 
et al., 2015).

Establishing the prevalence of refractive error in the United States for 
those younger than age 12 is more difficult than for older populations. 
There is no national database tracking the prevalence or incidence of refrac-
tive error in children under age 12, requiring prevalence to be imputed, as 
discussed earlier. Large population-based studies have been used to estimate 
national rates for younger age groups. One study found prevalence for 
myopia of 4.5 percent and 28 percent among 6- to 7-year-olds and 12-year-
olds, respectively, in the United States (Zadnik, 1997). The Collaborative 
Longitudinal Evaluation of Ethnicity and Refractive Error (CLEERE) study, 
a longitudinal observational study encompassing grades 1 to 8 and four 
race and ethnicity groups estimated overall population prevalence rates of 
9.2 percent for myopia, 12.8 percent for hyperopia, and 28.4 percent for 
astigmatism in 1997 (Kleinstein et al., 2003). Table 2-8 presents estimates 
from four studies on the prevalence for different types of refractive errors 
among children of different age groups.

Racial and socioeconomic disparities have been examined as potential 
risk factors in uncorrected and undercorrected refractive error in both adult 
and pediatric populations. Qiu and colleagues (2014) identified high-risk 
groups among the population ages 12 and older surveyed in the 2005–
2008 NHANES. Overall, half of the subjects had refractive errors, and 
among these individuals the unmet need for proper correction was 11.7 
percent. Mexican Americans and non-Hispanic blacks were more likely to 
have inadequate refractive corrections than non-Hispanic whites across all 
age groups. This observed disparity was greatest among 12- to 19-year- 
olds. Other factors that are associated with worse adult access to eye care 
were low socioeconomic status (low income, low education) and a lack 
of health insurance. Similarly, a direct assessment of 11,332 first-graders 
in low-income areas visited by the University of California, Los Angeles, 
Mobile Eye Clinic found that 95 percent of the students with decreased 
visual acuity did not have the glasses needed for attaining normal vision 
(Kodjebacheva et al., 2011). More than 95 percent of the students were 
identified as being of a minority race or ethnicity. Boys were less likely than 
girls to have eyeglasses, and African American and Latino students were 
less likely than non-Hispanic white students to have glasses. The authors 
noted the importance of early interventions to address this deficit and to 
prevent problems later in life.
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Common Risk Factors for Refractive Error

Risk factors for significant refractive error in childhood include paren-
tal history; having had prenatal, perinatal, or postnatal complications; and 
having had a significant neurodevelopmental condition (Jones-Jordan et al., 
2010; O’Donoghue et al., 2015; Parssinen et al., 2014; Zadnik et al., 1994, 
2015). For example, the prevalence of myopia in 12-year-old children in 
Australia was approximately 15 percent and 44 percent for children with 
one and two myopic parents, respectively, compared with almost 8 percent 
in children with no myopic parents (Ip et al., 2007). Children with neu-
rodevelopmental diagnoses (e.g., Down syndrome, fragile X, or cerebral 
palsy, as well as children who are born very low birth weight or preterm) 

TABLE 2-8 Examples of Studies on the Prevalence of Different Types of 
Refractive Error Among Children by Race/Ethnicity

Study Age Population
Myopia 
(%)

Hyperopia 
(%)

Astigmatism 
(%)

Ages 6–72 months  
(BPEDS)a

Non-Hispanic white 1.1f 13.2g 8.3(WTR)h

0.7(ATR)h

2.4(OBL)h

African Americans 7.4f 6.9g 9.0(WTR)h

1.0(ATR)h

3.1(OBL)h

Grades 1–8  
(ages 5–17 years)b

Non-Hispanic white 4.4i 19.3j 26.4k

African American 6.6i 6.4j 20.0k

Hispanic 13.2i 12.7j 36.9k

Asian 18.5i 6.3j 33.6k

Groups combined 9.2i 12.8j 28.4k

Ages 6–72 months  
(MEPEDS)c,d

African American 6.6f 8.8g 12.7h

Hispanic 3.7f 12.0g 16.8h

Ages 6–72 months  
(MEPEDS)e

Non-Hispanic white 1.20f 9.13g 6.33h

Asian 3.98f 4.84g 8.29h

NOTES: f Prevalence of myopic spherical equivalent refractive error of ≤–1.00 D in the eye 
with the greater refractive error. g Prevalence of hyperopic spherical equivalent refractive er-
ror of ≥+3.00 D in the eye with the greater refractive error. h Prevalence of Astigmatism of 
≥1.50 D or greater in the eye with greater refractive error. i Prevalence of myopia of ≤−0.75 D 
in each principal meridian. j Prevalence of hyperopia of ≥+1.25 D in each principal meridian.  
k Prevalence of astigmatism of ≥1.00 D difference in refractive error between the two principal 
meridians.
ATR = against the rule; BPEDS = Baltimore Pediatric Eye Disease Study; MEPEDS = Multi-
Ethnic Pediatric Eye Disease Study Group; OBL = oblique; WTR = with the rule.
SOURCES: a Giordano et al., 2009; b Kleinstein et al., 2003; c Fozailoff et al., 2011; d MEPEDS, 
2010; e Wen et al., 2013.
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are also at a higher risk for significant refractive errors along with other 
ocular complications (Salt and Sargent, 2014). Of a study cohort of 1,098 
infants born at extremely low birth weight (401–1,000 grams), some vision 
impairment was present in 9 percent, and vision impairment was increased 
in infants with lower birth weight. This ranged from 5 percent of infants 
weighing between 801–900 and 901–1,000 grams exhibiting some degree 
of vision impairment, to 21 percent of infants weighing between 401–500 
grams (Vohr et al., 2000). Another follow-up study evaluating extremely 
preterm children at the age of 6.5 years found that 37.9 percent of the chil-
dren had some ophthalmologic abnormality, compared with 6.2 percent of 
the control cohort (Hellgren et al., 2016). Other risk factors for refractive 
errors in children may include a sedentary lifestyle and maternal smoking 
during pregnancy (Borchert et al., 2011; O’Donoghue et al., 2015; Pan et 
al., 2012).

Environmental factors can also play an important role in the develop-
ment of myopia. A number of studies have found an inverse association 
between myopia and the amount of time spent outdoors in school-age 
children (Dirani et al., 2009; Parssinen et al., 2014; Rose et al., 2008). For 
example, one cross-sectional study comparing the prevalence of myopia 
in 6- and 7-year-old children of Chinese ethnicity in Sydney and Singa-
pore found that low levels of outdoor time and high near-work time were 
significant factors associated with differences in the prevalence of myopia 
between the two study populations, 3.3 and 29.1 percent, respectively 
(Rose et al., 2008). A recent randomized controlled trial among 6-year-old 
school children in China found the addition of 40 minutes of outdoor time 
resulted in a 9.1 percent decrease in the incidence of myopia over the next 
3 years, compared to the control group (He et al., 2015).

Most studies on myopia and near work (e.g., time spent reading, 
studying, watching television, or playing computer or video games) include 
self-reported data and are cross-sectional, so they cannot explore the tem-
poral relationship between outcomes and predictors. Studies on near-work 
and myopia in younger adults have had mixed results, depending on the 
measure of near work. For example, a study of adolescent students in 
rural China did not find the length of near-work activity to be significantly 
different between children with and without myopia (Lu et al., 2009), 
but another study of 12-year-old Australian school children did find an 
association between myopia and close reading distance and time spent 
continuously reading before taking a 5-minute break (Ip et al., 2008). A 
longitudinal study of non-myopic first-grade students followed through 
8th grade found that children who become myopic spend less time out-
doors than non-myopic children, which may influence levels of near work 
(Jones-Jordan et al., 2011). Citing evidence of seasonal effects on myopia 
progression, the study concluded that less time spent outdoors may have a 
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stronger influence on subsequent development of myopia than near work. 
Data evaluating myopia in children and cumulative near work, using vari-
ous measures of near work, did not find a relationship between near-work 
activities and the onset of myopia (Jones-Jordan et al., 2011).

The biological mechanism that would explain the association between 
outdoor activity and myopia is not well understood, but the evidence sug-
gests that greater exposure to it may be an opportunity to reduce preva-
lence rates of myopia (Dirani et al., 2009). The effect of gene–environment 
interaction on the etiology of myopia is still controversial, with inconsistent 
findings in different studies (Pan et al., 2012). Longitudinal cohort studies 
or randomized clinical trials of community-based health behavior interven-
tions should be conducted to further clarify the etiology of myopia (Pan et 
al., 2012).

Strabismus and Amblyopia

Strabismus and amblyopia are frequent diagnoses associated with mon-
ocular vision loss in children, but may also persist or develop during adult-
hood. Other related conditions, which are not examined in this chapter 
but are important to acknowledge, include anisometropia (significant dif-
ferences in refractive error in both eyes), convergence insufficiency (an eye 
muscle condition in which both eyes do not easily turn inward to see at 
near distances), or eye tracking problems (e.g., difficultly following words 
across a page, smoothly following a moving object, or jumping from one 
object to another), among others.

Strabismus is a condition in which there is a misalignment of the eyes, 
such that one eye constantly or intermittently turns in (esotropia), out 
(exotropia), up, or down as the other eye looks straight ahead (Hatt and 
Gnanaraj, 2013). As a result of the misalignment, a person’s eyes do not 
fixate on the same object in space, and two different signals are sent to the 
brain. The amount of eye turn, the frequency of the eye turn, and the level 
of stereoacuity (sensory fusion of images) affects the severity of the stra-
bismus (Hatt and Gnanara, 2015). Strabismus typically will not improve 
without intervention, which may involve refractive correction, patching, 
surgery, or pharmacological treatment (PEDIG, 2006).

Amblyopia, also referred to as “lazy eye,” is a neurological disorder in 
children, in which reduced vision in one or both eyes occurs due to abnor-
mal interaction or lack of a clear image (Barrett et al., 2013; Pascual et 
al., 2014). To develop normal vision, both eyes must receive a clear, single 
image from both eyes. If one of the images is less clear, then the brain may 
compensate by inhibiting or suppressing input from the weaker eye, which 
can eventually result in decreased vision in that eye. Amblyopia can cause 
persistent deficits in cortical processing, even after normal input to the 
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brain is restored (Hamm et al., 2014). Treatments for amblyopia generally 
include correcting the underlying condition and reducing or eliminating the 
suppressive effects of the dominant eye through patching or pharmaceuti-
cals (PEDIG, 2012), although ongoing studies are investigating the effects 
of refractive correction alone or different combinations of treatments to 
sustain long-term outcomes for different age groups (Cotter et al., 2014; 
PEDIG, 2006).

A number of population-based studies provide data on the prevalence 
of amblyopia and strabismus among children in the United States. The 
prevalence of amblyopia ranges from 0.8 percent to 2.6 percent in children 
ages 30 to 71 months, and the prevalence of strabismus ranges from 2.1 
percent to 3.5 in children ages 6 to 71 months (Friedman et al., 2009; 
McKean-Cowdin et al., 2013; MEPEDS, 2008). The Baltimore Pediatric 
Eye Disease Study (BPEDS) examining white and African American children 
found a higher rate of strabismus among non-Hispanic white children (3.3 
percent) compared to African American children (2.1 percent). The preva-
lence of amblyopia was also higher in non-Hispanic white children (1.8 
percent) compared to African American children (0.8 percent) (Friedman  
et al., 2009). Strabismus was more prevalent in older children than in 
younger children, whereas amblyopia prevalence varied little within the 
narrow age range examined (i.e., 30 to 71 months). Data from the Multi-
Ethnic Pediatric Eye Disease Study (MEPEDS) found similar rates of stra-
bismus (3.2 percent and 3.5 percent, respectively) and amblyopia (1.8 
percent) in white and Asian children (McKean-Cowdin et al., 2013). Among 
African American and Hispanic children participating in the same study, 
the prevalence rate of strabismus was similar (2.5 percent and 2.4 percent, 
respectively), but a significantly higher rate of amblyopia was found among 
Hispanic children (2.6 percent) compared to African American children 
(1.5 percent) (MEPEDS, 2008). Table 2-9 provides a summary of these  
findings.

Data on the prevalence or incidence of adult-onset strabismus are lim-
ited. One study based on claims data from Medicare fee-for-service benefi-
ciaries found a 0.68 percent prevalence rate of adult-onset strabismus and 
increased with age and specific comorbidities for the period 2008 to 2010 
(Repka et al., 2013). The prevalence of adult-onset strabismus also varies 
by geography with a significantly higher prevalence in the Southern region. 
Another study, including individuals ages 19 and older residing in Olmstead 
County, Minnesota, found that the annual incidence rate for adult-onset 
strabismus was 54.1 cases per 100,000 people and the lifetime risk of 
adult-onset strabismus was 4 percent after adjusting for age and gender 
(Martinez-Thompson et al., 2014). The study also found that the risk of 
developing adult-onset strabismus was similar for men and women and that 
the incidence peaked during the eighth decade of life. The characteristics 
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of the population studied and the type of provider records included in the 
study limit the generalizability of study results.

Risk Factors for Amblyopia and Strabismus

Amblyopia is typically a diagnosis of exclusion. When no other organic 
reason exists for observed symptoms, certain amblyogenic factors—the most 
common are strabismus, anisometropia, and deprivation (e.g., obstruction 
due to a cataract or drooping of the eyelid because of paralysis or a con-
genital condition)—suggest amblyopia (Flynn and Cassady, 1978; Hamm 
et al., 2014; Kemper et al., 2004). Studies in the United States have found 
that strabismus and significant refractive error (e.g., ansiometropia) are risk 
factors for unilateral amblyopia, whereas bilateral astigmatism and bilateral 
hyperopia increase the risk of developing bilateral amblyopia (Pascual et 
al., 2014; Tarczy-Hornoch et al., 2013).

Risk factors for strabismus identified through MEPEDS and BPEDS 
and other studies include maternal smoking throughout pregnancy, pre-
maturity, and hereditary factors (Cotter et al., 2011; Maconachie et al., 
2013; Torp-Pedersen et al., 2010). However, a more recent study of risk 
factors for strabismus in young children in Singapore, found no associa-
tions between strabismus or amblyopia and prematurity, maternal age, or 
maternal smoking (Chia et al., 2013). Other risk factors for strabismus in 
children include cerebral palsy, Noonan syndrome, Prader-Willi syndrome, 
and other neurological disorders (Cotter et al., 2011; Shah and Patel, 
2015). Childhood hyperopia is also a well-established risk factor for certain 
types of strabismus (Cotter et al., 2011; von Noorden and Campos, 2002).

TABLE 2-9 Prevalence of Amblyopia and Strabismus Among Children by 
Race/Ethnic Group (in percent)

Study Race/Ethnic Group

Prevalence of  
Amblyopia  
(children ages  
30–71 months)

Prevalence of  
Strabismus  
(children ages 
6–71 months)

Friedman et al., 2009 
(BPEDS)

Non-Hispanic white 3.3 1.8
African Americans 2.1 0.08

McKean-Cowdin et al., 
2013 (MEPEDS)

Non-Hispanic white 3.2 1.8
Asian 3.5 1.81

MEPEDS, 2008 African Americans 2.5 1.5
Hispanics 2.4 2.6

NOTE: BPEDS = Baltimore Pediatric Eye Disease Study Group; MEPEDS = Multi-Ethnic 
Pediatric Eye Disease Study Group.
SOURCES: Friedman et al., 2009; McKean-Cowdin et al., 2013; MEPEDS, 2008.
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Adult-onset strabismus is generally linked to another condition, such 
as traumatic eye injury, thyroid eye disease, tumors, stroke, surgical pro-
cedures, cranial nerve palsies, or other neurologic disease and residual 
childhood strabismus. Martinez-Thompson and colleagues (2014) found 
that adult-onset strabismus was more likely to result from a paralytic dis-
order in a geographically limited study of residents of Olmstead County, 
Minnesota.

Cataracts

A cataract is a treatable condition that occurs when the lens of the eye 
becomes cloudy or discolored due to a pathological clumping of proteins 
within the lens (NEI/NIH, 2010d). Cataracts can occur in one or both 
eyes. Symptoms may include cloudy or blurred vision, color fading, glare, 
poor night vision, double vision. Frequent prescription changes may also 
signal developing cataracts (NEI/NIH, 2009). Cataracts vary by type18 and 
in severity—not all require immediate action or the same type of interven-
tion, depending on the stage of development. Eventually, cataracts worsen 
until subsequent vision impairment interferes with day-to-day life. Surgical 
removal of the lens is the only cure for cataracts, but regular monitoring 
by an eye care professional and updating one’s prescription glasses may be 
sufficient for early cataracts.

In adults, cataract is the most common ocular diagnosis after refractive 
error, and it accounts for the largest proportion of vision impairment in 
adults over age 40 (NEI/NIH, 2010d). At the turn of the past century, 20.5 
million Americans were diagnosed with a cataract in at least one eye; that 
number is projected to hit more than 33.6 million in the over-40 age group 
by 2045 (Congdon et al., 2004b; Wittenborn and Rein, 2016). Cataracts 
are rare in children, although congenital cataracts may be present upon 
birth, in which case they are usually surgically removed upon diagnosis.

The burden of cataract increases dramatically with age for all races and 
ethnicities, and prevalence rates are higher for women than men (Congdon 
et al., 2004b; NEI/NIH, 2010d; Prevent Blindness, 2012a). Overall preva-
lence rates increased from 2.5 percent for people ages 40 to 49, to 19.4 
percent for those ages 60 to 69, and 42.2 percent of individuals ages 70 to 
79 (Prevent Blindness, 2012d). Studies consistently report higher prevalence 
rates and numbers of individuals with cataracts among older white popu-
lations. Figure 2-10 illustrates how cataract prevalence rates are similar 

18  Nuclear sclerotic cataract involves a clouding or yellowing of the center of the lens, which 
progresses to hardening of the lens. A cortical cataract occurs when areas of white cloudiness 
develop along the outer edges of the lens, progressively moving inward. Posterior subcapsular 
cataracts begin as a small, cloudy, or opaque area on the back of the lens.
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across all racial and ethnic groups until age 70, after which the prevalence 
rates begin to increase faster for whites, followed by Hispanics, other races 
and ethnicities, and blacks.

Despite having lower prevalence rates of cataracts, minority popula-
tions are more likely to have vision impairment from untreated cataracts. 
For example, adult African American participants in the Baltimore Eye 
Survey were five times as likely as whites to have unoperated “senile” 
cataracts (Sommer et al., 1991; Zambelli-Weiner et al., 2012). The study 
also found that among one-third of African Americans under age 70 were 
blind because of unoperated cataracts (Sommer et al., 1991). A more recent 
study examined disparities in necessary cataract surgery for whites and 
African Americans ages 65 and older in the state of Florida. Shahbazi and 
colleagues (2015) found that African Americans were less likely than whites 
to have cataract surgery (cataract surgery rates were 7.9 percent for African 
American males, 6.2 percent for African American females, 12.1 percent 
for white males, and 10.5 percent for white females). In the Los Angeles 
Latino Eye Study population, 29.9 percent of Latino/Hispanic participants 
who needed cataract surgery had not undergone the procedure (Richter et 
al., 2009). NHANES data consistently show lower rates of cataract surgery 
among non-Hispanic blacks than among whites; cataract surgery rates for 

FIGURE 2-10 2010 U.S. prevalence rates for cataract by age and race.
SOURCE: NEI/NIH, 2010d.

80%

70%

60%

50%

40%

30%

20%

10%

0%
40−49 50−54 55−59 60−64 65−69 70−74 75−79 80+

White
Black
Hispanic
Other

P
re
va

le
nc

e

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

UNDERSTANDING THE EPIDEMIOLOGY OF VISION LOSS 87

Mexican Americans, on the other hand, are similar to whites, even after 
age- and sex-standardization of the data (Zhang et al., 2012).19

Common Risk Factors for Cataract

Although traumatic eye injury, eye surgery, and ultraviolet (UV) radia-
tion exposure are all well-established risk factors for developing cataracts, 
the aging process is the primary cause of most cataracts (Glynn et al., 
2009). The link between UV exposure and cataracts has been documented 
(McCarty and Taylor, 2002), but more research is emerging on the bio-
chemical damage done by UV exposure, even to young human lenses (20 
to 36 years), leading to formation of cataracts earlier in life (Linetsky et al., 
2014; McCarty et al., 2001). The purported associations of cataracts with 
smoking, consumption of alcohol, and physical activity have been disputed, 
with studies arriving at contradictory or inconclusive results (Glynn et al., 
2009; Tan et al., 2008; Ye et al., 2012). The confusion may be partly due 
to differences among nuclear, cortical, and posterior subcapsular cataracts, 
each of which possesses a unique set of risk factors (Chang et al., 2011; 
Mukesh et al., 2006; Williams, 2009). A meta-analysis by Ye and colleagues 
(2012b) concluded that there was an association of smoking with age-
related cataract: current smokers are at greater risk than past smokers, and 
those who ever smoked are more at risk than those who never smoked. A 
recent prospective cohort study found a dose–response effect of smoking on 
the development of cataracts in men (Lindblad et al., 2014), complimenting 
an earlier study that had observed the same effect in women (Lindblad et 
al., 2005).

The association between obesity and cataracts has been reported in 
several epidemiological studies, although the findings are not consistent 
(Cheung and Wong, 2007; Hiller et al., 1998; Pan and Lin, 2014). Com-
pared to nuclear cataract, cortical and posterior subcapsular cataracts (in 
particular) have been most consistently associated with obesity (Cheung 
and Wong, 2007; Pan and Lin, 2014). Obesity is associated with glucose 
intolerance, insulin resistance, diabetes, hyperlipidemia, and hypertension 
(Feingold and Grunfeld, 2000; George et al., 2015; Yu, 2014), which are all 
considered to be risk factors for cataract formation; however, the primary 
role of these factors in cataract formation is less clear (Cheung and Wong, 
2007; Leske et al., 1999; Park and Lee, 2015; Yu et al., 2014). Increased 

19  According to NHANES III data, the rates of cataract surgery were 16.4 percent among 
African Americans, 19.3 percent among whites, and 20.4 percent among Mexican Americans; 
data from the NHANES 2005–2008 show the rates of cataract surgery were 13.5 percent 
among African Americans, 18.4 percent among whites, and 16.4 percent among Mexican 
Americans (Zhang et al., 2012).
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physical activity, such as walking and biking, has been associated with 
a decreased risk of cataracts (Williams, 2009; Zheng Selin et al., 2015). 
Research also shows that heavy alcohol consumption is correlated with 
an increased cataract risk, although some studies have found that, after 
controlling for smoking status, the risk of heavy drinking is no higher than 
for moderate drinking (Gong et al., 2015; Kanthan et al., 2010). The litera-
ture does not clearly establish whether increasing dietary intake of specific 
vitamins or nutrients (e.g., supplementation with lutein or zeaxanthin) can 
reduce cataract formation (Chew et al., 2013). Other potential risk factors 
for cataracts, such as arthritis, the extended use of calcium channel block-
ers, thyroid hormone use, and corticosteroid use are in early stages of inves-
tigation. More research is needed to better understand the association and 
possible mechanism between weight (and associated chronic conditions), 
physical activity, diet, and cataract formation.

Eye Injuries and Damage to the Visual System

Injury to the visual system—including abrasions, chemical burns, lacer-
ations, orbital wall fractures, and damage to the visual processing centers of 
the brain—are common. Each year, more than 2.5 million eye injuries occur 
in the United States, resulting in nearly 50,000 people permanently losing 
part or all of their vision (Owens and Mutter, 2011). Many eye injuries are 
preventable, especially in occupational and sports-related settings. In fact, a 
few studies have suggested that as much as 90 percent of sports-related eye 
injuries in particular populations can be prevented by wearing protective 
eyewear (Harrison and Telander, 2002; Mishra and Verma, 2012). Channa 
and colleagues (2016) analyzed nationally representative data from 2006 
to 2011 and found that, among nearly 12 million eye-related emergency 
department visits, 13.7 percent were for corneal abrasions, 7.5 percent 
were related to a foreign body on the external eye, 2.8 percent were for 
contusion of the eye and orbital tissues, and 2.3 percent were related to 
lacerations of eyelids or skin near the eye. Among children and adolescents 
ages 0 to 5, 15.4 percent presented with corneal abrasions, contusions of 
the eye and orbital structures, laceration of the eyelid and the periocular 
area, open wounds of the ocular adnexa, and closed fractures of the orbital 
floor (Channa et al., 2016). Among children ages 6 to 12 and adolescents 
ages 13 to 18, 23.2 and 26.1 percent, respectively, visited the emergency 
department each year with eye injuries (Channa et al., 2016).20

20  Figures derived from Table 2. Total percentage among patients ages 0–5: 1.9 percent + 
6.1 percent + 4.4 percent + 2.9 percent + 0.1 percent = 15.4 percent. Total number among 
patients ages 0–5: 36,383 + 114,521 + 83,113 + 54,339 + 1,377 = 289,733. Total percentage 
among patients ages 6–12: 4.7 percent + 11.4 percent + 4.0 percent + 2.6 percent + 0.5 percent 
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Occupational Eye Injuries

About 2,000 work-related eye injuries caused by blunt, sharp, or chem-
ical trauma require medical treatment daily in the United States, and one-
third of them are treated in hospital emergency departments (CDC, 2007). 
This translates to approximately 250,000 emergency room visits each year. 
In 2012, more than 20,000 eye injuries in private industry required time 
off from work (BLS, 2012), and eye injuries in general “cost an estimated 
$300 million a year in lost productivity, medical treatment, and worker 
compensation” (Dang, 2015). Common causes of workplace eye injuries 
include flying objects (such as bits of metal, wood, or glass), tools, particles, 
chemicals, radiation, blood-borne pathogens, and other hazards.

Data from the 2002 National Health Interview Survey (NHIS) reveal an 
overall lifetime prevalence of 4.4 percent for work-related injuries among 
adults 18 years and older (Forrest and Cali, 2009). The study also found 
the highest prevalence rate of eye injury (6 percent) among people between 
the ages of 45 and 54, but work injuries occurred at every age of 18 and 
older (Forrest and Cali, 2009). Another study found that people ages 20 
to 34 were at greatest risk for work-related eye injury visits to emergency 
departments (Xiang et al., 2005). Men have four to five times the number of 
workplace injuries than women (Forrest and Cali, 2009; Luo et al., 2012). 
For instance, data from the 2005–2007 Behavioral Risk Factor Surveillance 
System found that the lifetime prevalence of workplace eye injury was 
significantly higher for men (13.5 percent) than for women (2.6 percent), 
although socioeconomic status was only associated with lifetime risk for 
men (Luo et al., 2012).

Workplace eye injuries vary by type of industry and are more likely to 
affect populations engaged in certain occupations. The more risky occupa-
tions include those in precision production, transportation, farming, mining, 
and construction (Forrest and Cali, 2009). For example, construction work-
ers experience the highest prevalence of eye injury (CDC, 2007). Health care 
workers, laboratory staff, janitorial workers, animal handlers, and other 
workers are also at risk for infectious diseases via eye exposure (e.g., touch-
ing the eye with contaminated fingers, infected blood splashes, or respiratory 
droplets) (CDC, 2007). A 2009 study found that workers who are more 
likely to have eye injuries have less than a high-school education, are non-
Hispanic whites, are self-employed, and live in the Midwest region (Forrest 
and Cali, 2009). Relatedly, another study found that men with no more than 
a high school education (compared with having more than a high school 

= 23.2 percent. Total number among patients ages 6–12: 44,702 + 108,067 + 37,956 + 24,777 
+ 4,588 = 220,090. Total percentage among patients ages 13–18: 5.5 percent + 12.4 percent 
+ 3.8 percent + 2.6 percent + 1.8 percent = 26.1 percent. Total number among patients ages 
13–18: 48,555 + 109,350 + 33,590 + 22,667 + 15,783 = 229,945.
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education) and men with an annual household income less than $15,000 
(compared with greater than $50,000) were more likely to experience a 
lifetime workplace eye injury, after adjusting for age, race and ethnicity, eye 
care insurance, health status, and risk-taking behaviors (Luo et al., 2012).

Sports-Related Injuries

Estimates suggest that between 40,000 and 600,000 documented 
sports-related eye injuries occur in the United States every year (Goldstein 
and Wee, 2011), and approximately 13,500 result in a permanent loss of 
sight (Mishra and Verma, 2012). The leading cause of blindness in children 
is eye injury (NEI/NIH, 2016a). High-risk, moderate-risk, low-risk, and 
eye-safe activities accounted for 55, 27, 16, and 3 percent, respectively, of 
208,517 sports-related eye injuries treatment in emergency departments 
from 2001 to 2009 (Kim et al., 2011). High-risk sports include air rifle, 
paintball, racquet sports, lacrosse, hockey, and boxing (Mishra and Verma, 
2012). Moderate-risk activities include badmitton, tennis, volleyball, foot-
ball, and fishing; swimming, diving, skiing, wrestling, and bicycling are 
considered low risk (Mishra and Verma, 2012). Although data suggest that 
high- and moderate-risk eye injuries decreased from 2001 to 2005, Kim 
and colleagues (2011) found that rates began to increase between 2007 
and 2009. Beyond the use of protective eye injury, protective sunwear can 
reduce the risk of damage to the eye from UV radiation.

Eye Issues Associated with Traumatic Brain Injury

Traumatic brain injury (TBI), including concussions, results from “a 
bump, blow, or jolt to the head or a penetrating head injury” that causes 
local or diffuse disruption of normal brain function (CDC, 2016a). The 
CDC states that in 2010 there were approximately 2.5 million emergency 
department visits related to TBI, and that from 2006 to 2010, major iden-
tifiable causes of TBI included falls (40.5 percent), motor vehicle crashes 
(14.3 percent), and assaults (10.7 percent) (CDC, 2016e). Patients with 
TBI may experience a range of visual symptoms and disorders, including 
problems with visual acuity, visual fields, oculomotor function, among 
others (Brahm et al., 2009; Cockerham et al., 2009; Goodrich et al., 2013; 
Magone et al., 2014; Rosner et al., 2016). A recent study of 100 adolescents 
ages 11 to 17 examined for concussion, a mild form of TBI, found that 
69 percent had one or more of the following disorders: accommodative 
disorders (51 percent), convergence insufficiency (49 percent), and saccadic 
dysfunction (29 percent) (Master et al., 2016).

Vision impairment as a result of TBI during active military duty is 
becoming a growing problem. The U.S. Department of Defense reports 
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that more than 347,000 service members have been diagnosed with TBI 
since 2000 (Defense and Veterans Brain Injury Center, 2016). Brahm and 
colleagues (2009) reported that, among combat-injured military person-
nel with TBI who were inpatients at a polytrauma rehabilitation center, 
the prevalence of vision impairment (20/100 or worse visual acuity) and 
visual field defects was 13 percent and 32.3 percent, respectively. An obser-
vational study of 103 patients at a Veterans Affairs polytrauma network 
site found that 76 and 75 percent of service members with polytrauma 
and TBI, respectively, reported visual symptoms (Stelmack et al., 2009). 
Goodrich and colleagues (2013) found that greater than 65 percent of 
combat-injured military personnel with blast-related and non-blast-related 
TBI report vision problems, such as difficulty reading and sensitivity to 
light. Similarly, a retrospective study of 31 patients found that long-term 
visual dysfunction, despite good distance acuity, is common even years after 
blast-induced mild traumatic brain injury (Magone et al., 2014).

Infections and Vision Impairment

The eye and vision health of children and adults can be compromised 
by infection, including eye infections, systemic infections that can poten-
tially affect the development or function of the visual system, and noso-
comial infections following eye surgery. For example, exposure to certain 
viruses and bacteria in utero can have lifelong effects on the developing 
visual system, especially in the absence of effective treatments or vaccina-
tions. No single database tracks all potentially vision-threatening infections 
in the United States. Instead, data are usually available by specific infec-
tions, with varying availability of eye and vision health outcomes. This 
section covers some of the more common eye and systemic infections and 
is not intended to provide a comprehensive listing of all potential infectious 
agents. Nosocomial infections, such as endophthalmitis, are not covered 
here but are considered later in this chapter when discussing treatment.

Fetal and Neonatal Infections

During the first trimester of pregnancy, the visual system undergoes 
significant development. The recent outbreak of the Zika virus and its 
potential to affect the developing fetus has underscored the need to consider 
the effects of maternal infections on children’s health, including develop-
ment of the visual system (Valentine et al., 2016). Historically, several 
maternal infections have been associated with interference in normal ocular 
development when the fetus is exposed during the first trimester. Mater-
nal infections known to be teratogens (i.e., agents that have the poten-
tial to cause birth defects) are referred to as the TORCH constellation. 
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TORCH refers to toxoplasmosis, other (syphilis, varicella-zoster, parvovi-
rus B19), rubella, cytomegalovirus (CMV), and herpes infections (Stegmann 
and Carey, 2002). Other ocular teratogens include, but are not limited 
to, alcohol, opioids, benzodiazepines, cocaine, thalidomide, anticonvul-
sants, vitamin A, radiation, and diabetes mellitus (Tandon and Mulvhill,  
2009).

Some sexually transmitted diseases, along with other viruses or bac-
teria, can be passed from a mother to a fetus, which can lead to vision- 
threatening conditions. Neonatal conjunctivitis, may cause red eyes, swol-
len eye lids, and discharge of pus. Usually a minor eye infection, in some 
cases conjunctivitis can lead to scarring, eye damage, or vision loss. The 
most common neonatal infection is chlamydia, which presents as a milder 
case of conjunctivitis and requires oral antibiotic treatment (CDC, 2015a, 
2016b). Gonococcal conjunctivitis can destroy the corneal barrier and 
rapidly damage the eye; intravenous antibiotics are usually given as treat-
ment (CDC, 2016b). Herpes simplex viral neonatal conjunctivitis presents 
as corneal epithelial involvement and periocular vesicles on the skin (CDC, 
2016b). Many forms of neonatal conjunctivitis can be treated by eye drops 
or ointment (commonly required by state law), or oral and intravenous 
antibiotics.

Eye Infections in Children and Adults

Eye infections can be caused by many different organisms, including 
bacteria, viruses, amoeba, and fungi (CDC, 2015b). Viral and bacterial 
conjunctivitis are highly contagious and may result from a number of 
common agents, including adenovirus, rubella, measles, herpes, Staphylo-
coccus aureus, Streptococcus pneumoniae, among others (CDC, 2016c). 
Data from the National Ambulatory Medical Care Survey indicated that 
Americans made more than 4 million visits to ambulatory physicians for 
bacterial conjunctivitis in 2005 (Smith and Waycaster, 2009). Approxi-
mately 70 percent of patients with acute conjunctivitis present to primary 
and urgent care providers, which accounts for 1 percent of all primary 
care office visits (Kaufman, 2011; Shields and Sloane, 1990). Adenoviruses 
account for 65 to 90 percent of cases of viral conjunctivitis (O’Brien et al.,  
2009).

Bacterial conjunctivitis is another common cause of acute conjunctivi-
tis. In a series of patients presenting with acute conjunctivitis in an inner 
city hospital, conjunctival scrapings indicated that 36 percent of patients 
had viral conjunctivitis and 40 percent had bacterial conjunctivitis (Fitch 
et al., 1989). The most common bacteria noted in adults are staphylo-
coccal species, Streptococcus pneumoniae, and Haemophilus influenzae, 
whereas in children, Haemophilus influenzae is more common (Azari and 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

UNDERSTANDING THE EPIDEMIOLOGY OF VISION LOSS 93

Barney, 2013). Among children in particular, Haemophilus influenzae can 
lead to orbital cellulitis, which can progress to meningitis. Keratoconjunc-
tivitis secondary to herpes simplex is an important contributor to ocular 
pathology. Most commonly due to herpes simplex Type I, this potentially 
recurring infection can lead, if not appropriately treated, to either sig-
nificant corneal pathology requiring corneal transplantation or corneal 
perforation leading to loss of the eye. Varicella zoster and herpes zoster are 
also associated with eye infections (Wu and Ariyasu, 1999). Chlamydial 
conjunctivitis, associated with the most common sexually transmitted dis-
ease in the United States, accounts for 1.8 to 5.6 percent of all cases of 
acute conjunctivitis (adults and infants) (Azari and Barney, 2013; CDC,  
2016c).

Many ocular infections are associated with the use of extended wear 
contact lenses. Each year in the United States, approximately 1 million eye 
infections related primarily to keratitis, a fungal infection of the cornea, 
and contact lens infections account for estimated direct costs of $175 mil-
lion (Collier et al., 2014). In severe cases, infectious keratitis can progress 
to corneal ulceration, which may lead to blindness if left untreated. The 
incidence of fungal keratitis is not known. Health care providers are not 
required to report cases to public health authorities, although public health 
departments, the CDC, and the U.S. Food and Drug Administration (FDA) 
have been involved in multi-state outbreaks (CDC, 2015c). However, as 
many as 40.9 million U.S. adults wear contact lenses, and 99 percent of 
4,269 contact-lens wearers surveyed reported at least one contact lens–
related hygiene behavior associated with an increased risk for eye infection 
or inflammation (Cope et al., 2015). This presents an opportunity to focus 
on hygiene in other health promotion activities to reduce the occurrence 
and risk of contact lens–related infections.

Diabetic Retinopathy

Diabetic retinopathy can occur when chronically high blood sugar lev-
els from diabetes cause abnormal blood vessels to grow along the surface 
of the retina and into the eye. These fragile vessels can leak fluid or blood, 
resulting in blurred or spotted vision (NEI/NIH, 2012b). Diabetic retinopa-
thy can progress through four stages of increasing severity: mild, moderate, 
severe, and proliferative (NEI/NIH, 2012b). The early stages of diabetic 
retinopathy usually have no symptoms. In some cases, scar tissue may form 
and contract, causing retinal detachment and potentially permanent vision 
loss. Left unchecked, diabetic retinopathy can also lead to diabetic macular 
edema (DME), a buildup of fluid in the macula of the retina, which can 
cause blurred vision.
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In 2012, 29 million people in the United States were living with diabe-
tes, and an additional 86 million adults were considered prediabetic (CDC, 
2016d). These numbers are expected to grow, with one study predicting 
that as many as one-third of U.S. adults diagnosed with diabetes by 2050 
(Boyle et al., 2010). In 2012, an estimated 208,000 children under age 20 
were diagnosed with diabetes (CDC, 2014).

As cases of diabetes continue to rise in the United States, diabetic reti-
nopathy has become the leading cause of new cases of blindness among 
U.S. adults ages 20 to 74 (CDC, 2011a). According to one study using 
data from NHANES 2005–2008, among persons ages 40 and older with 
diabetes, 28.5 percent had diabetic retinopathy and 4.4 percent had severe 
nonproliferative diabetic retinopathy, proliferative diabetic retinopathy, or 
clinically significant macular edema (Zhang et al., 2010). From 2010 to 
2050, diabetic retinopathy is conservatively expected to rise from 7.7 mil-
lion to 14.6 million among Americans ages 40 and older (NEI/NIH, 2010e). 
Diabetic retinopathy has been diagnosed in adolescents and patients as 
young as age 5 (Forlenza and Stewart, 2012). Although prevention and 
control of the underlying diabetes or prediabetes is crucial, additional treat-
ments are available to help hold retinopathy and edema in check and slow 
the progression of vision loss.

In general, minority populations are more likely to develop diabetic 
retinopathy that whites in the United States (Lanting et al., 2005; Spanakis 
and Golden, 2013; Varma et al., 2016). Figure 2-11 shows that, among 
adults ages 40 and older in 2010, the prevalence of diabetic retinopathy by 
race and ethnicity was highest among Hispanics (8.0 percent), followed by 
blacks (5.4 percent), whites (5.1 percent), and other minorities (4.7 percent) 
(NEI/NIH, 2010e). Numerous studies have found diabetic retinopathy to 
be more common in men, citing differences in vascular and circulatory fac-
tors (Nittala et al., 2014; Varma et al., 2007; Zetterberg, 2016), although 
a recent study found no correlation after adjusting for metabolic and socio-
economic risk factors (Wong et al., 2008). A more limited number of studies 
have focused on age, specifically, as an independent risk factor, although 
the duration of diabetes in younger people is likely to exceed that of older 
people, increasing their risk for diabetic retinopathy.

Common Risk Factors for Diabetic Retinopathy

By definition, individuals with diabetic retinopathy have diabetes. 
Hyperglycemia, hypertension, and dyslipidemia (an abnormal amount of 
lipids) are associated with increased risk of all forms of diabetic retinopathy 
and are also modifiable (Nittala et al., 2014; Varma et al., 2007; Yau et al., 
2012). Numerous studies have identified an increased duration of diabetes 
and insulin use as risk factors for developing diabetic retinopathy (Bertelsen 
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et al., 2013; Fong et al., 2004; Jee et al., 2013; Lim et al., 2008; Nittala 
et al., 2014). An earlier population-based study in southern Wisconsin of 
1,370 diabetic patients also found that more severe diabetic retinopathy 
was associated with longer duration of the disease, younger age at diagno-
sis, higher systolic blood pressure, insulin use, and small body mass, among 
other factors (Klein et al., 2008).

In addition to being an independent risk factor for type 2 diabetes, obe-
sity is also associated with systemic diseases, including hyperlipidemia and 
hypertension (Cusick et al., 2003; Feingold and Grunfeld, 2000; George 
et al., 2015; Haslam and James, 2005; Stratton et al., 2001; Tapp et al., 
2003). Other possible mechanisms related to obesity for diabetic reti-
nopathy include increased vasoproliferative factors (e.g., vitreous vascular 
endothelial growth factor [VEGF]), increased oxidative stress associated 
with high leptin levels, platelet dysfunction, and increased blood viscos-
ity, all of which are common conditions in obesity (Anfossi et al., 2009; 
Miyazawa-Hoshimoto et al., 2003; Solerte et al., 1997). Thus, efforts to 
reduce the rates of obesity, diabetes, or other chronic conditions associated 
with increased risk of diabetic retinopathy, especially in children, may help 
reduce the risk of associated vision impairment.

Glaucoma

Glaucoma is a chronic condition that includes a group of eye disor-
ders characterized by deterioration in the optic nerve or specific changes 
in the visual field. In most types of glaucoma, fluid buildup in the anterior 
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FIGURE 2-11 2010 U.S. age-specific prevalence rates for diabetic retinopathy by 
age and race/ethnicity.
SOURCE: NEI/NIH, 2010e.
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chamber of the eye causes increased intraocular pressure (IOP) that over 
time can damage the optic nerve, resulting in blindness. Glaucoma may 
occur in the absence of an increase in intraocular pressure. Initially indi-
viduals experience no pain and their vision remains normal. However, if 
glaucoma remains untreated, peripheral vision slowly deteriorates, and the 
vision field narrows progressively until it may seem as if a person is looking 
through a dark tunnel. Eventually, central vision disappears. In the United 
States, primary open-angle glaucoma (POAG) is the most common type of 
glaucoma. Unless otherwise noted, all discussions of glaucoma in this report 
refer to POAG.21

A 2010 estimate suggests that 2.7 million adults in the United States are 
affected by glaucoma, a number that is expected to rise to approximately 
6.3 million individuals by 2050 (NEI/NIH, 2010i). Approximately 61 per-
cent of glaucoma cases occur in women over age 40; in this age group, 
the prevalence rate of glaucoma in women and men is 2.2 percent and 
1.6 percent, respectively (NEI/NIH, 2010i), although an earlier literature 
review found that men are more likely than women to have glaucoma after 
adjusting for age, race, year of publication, and study methods (Rudnicka 
et al., 2006). The prevalence of POAG increases with age and varies by 
race and ethnicity (Gordon et al., 2002; Varma et al., 2011). Prevalence is 
highest among African Americans (Gordon et al., 2002; Rudnicka et al., 
2006), although Varma and colleagues (2011) found that Hispanics had 
comparable prevalence afer adjusting for age and gender. Figure 2-12 shows 
that the prevalence of glaucoma increases with age across all races and eth-
nicities, with the largest increases occurring for all racial and ethnic groups 
after age 80. Although overall prevalence rates are lower for the white 
population, white individuals still accounted for the majority of glaucoma 
cases (more than 66 percent) in 2010 (NEI/NIH, 2010i).

The severity of glaucoma and its effect on the eye is not uniform. 
One early study found that blindness from glaucoma was 6 to 8 times 
more common in African Americans than whites (Javitt et al., 1991). 
Another study found that visual impairment from glaucoma was 15 times 
more likely among African Americans than whites (Muñoz et al., 2000).  
A recent literature review concluded that older black populations tend “to 
present with more advanced disease at diagnosis” (Salowe et al., 2015, 

21  In POAG, fluid in the anterior chamber cannot exit through the open angle between the 
iris and cornea, resulting in increased IOP. Acute angle-closure glaucoma occurs when the 
open angle between the iris and cornea is blocked, preventing drainage of fluid in the anterior 
chamber and resulting in suddenly increased IOP. Normal-tension or low-tension glaucoma 
occurs when IOP is not elevated, but the optic nerve is still damaged. Other types of glaucoma 
include angle-closed glaucoma, low-tension or normal-tension glaucoma, secondary glaucoma, 
pigmentary glaucoma, exfoliation glaucoma, and congenital or infantile glaucoma; these are 
not discussed in this section.
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p. 3). Furthermore, race and ethnicity may interact with other risk fac-
tors to affect clinical presentation: white individuals diagnosed with glau-
coma are more likely to be older yet also to have lower IOP (Fansi et al., 
2009). Many studies have found that differences in surgical effectiveness 
vary by race and ethnicity (Taubenslag and Kammer, 2016; Wadwa and  
Higginbotham, 2005), although some studies have not and research is 
ongoing (Coleman et al., 2016a,b; Taubenslag and Kammer, 2016). More 
research is needed to understand the factors influencing glaucoma severity 
among different populations.

Common Risk Factors for Glaucoma

Certain physical and medical conditions are associated with increased 
risk of glaucoma. Physiological risk factors for developing glaucoma include 
an elevated IOP, greater cup-to-disc ratio, and thin central corneal measure-
ment (Coleman and Miglior, 2008; Gordon et al., 2002). Neovascular 
glaucoma can result from poorly controlled diabetes mellitus (Kersey and 
Broadway, 2006; Sayin et al., 2015; Watkinson and Seewoodhary, 2008). 
Increased risk of glaucoma has also been associated with eye surgeries, eye 
injuries, and the use of steroid drugs in some people (Bojikian et al., 2015; 
Worley and Grimmer-Somers, 2011). Available evidence suggests there may 
be an association between glaucoma and obesity, diabetes, or smoking, but 
the evidence is inconsistent (Cheung and Wong, 2007; Chiotoroiu et al., 
2013; Edwards et al., 2008; Geloneck et al., 2015; Karadag et al., 2012; Oh 
et al., 2005; Ramdas et al., 2011; Wang et al., 2012; Yoshida et al., 2014; 
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FIGURE 2-12 2010 U.S. prevalence rates for glaucoma by age and race/ethnicity.
SOURCE: NEI/NIH, 2010h.
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Zhao et al., 2015). Other risk factors include family history and genetic 
predisposition (Gordon et al., 2002; Salowe et al., 2015).

Finally, some genes or genetic mutations may pose a risk for glaucoma: 
according to the National Eye Institute (NEI), 15 genes have been identi-
fied as associated with glaucoma (NEI/NIH, 2016b). Investigators in the 
population-based Rotterdam Study reported a lifetime risk of glaucoma 
of 22.4 percent in patients with relatives who had glaucoma, compared 
to 2.3 percent among controls (Wolfs et al., 1998). Researchers have also 
identified genetic loci that are associated with congenital, developmental, 
juvenile-onset primary open-angle glaucoma, and familial normal-tension 
glaucoma (Fingert, 2011).

Age-Related Macular Degeneration

AMD is a progressive, chronic condition that affects the retina, with 
most vision loss occurring in later stages of the disease (Lim et al., 2012). In 
neovascular, or “wet,” AMD, damage to the macula is caused by fluid leak-
ing from blood vessels that grow under the pigment epithelium in the retina. 
The extra fluid can cause the macula to bulge or lift up from its normal, 
flat position, thus distorting or destroying central vision. In geographical 
atrophy, or “dry,” AMD, damage to the macula is caused by the breakdown 
of light-sensitive cells in the macula and accounts for 20 to 25 percent of 
legal blindness from AMD (Girmens et al., 2012). AMD is usually classi-
fied as early, intermediate, or advanced. Early and intermediate forms of 
AMD account for 90 percent of all cases, but the remaining 10 percent of 
cases cause 88 percent of all AMD-related blindness (Bourla and Young, 
2006). Vision-related symptoms of AMD include blurred vision, dark areas 
or distortion in central field of vision, and a loss of central vision, which 
can be severe and rapid. Although AMD affects only older populations, 
certain drugs and other inherited diseases can cause other forms of macu-
lar degeneration in children and adolescents such as Stargardt’s disease 
(DePaolis, 2014).

From 2000 to 2010, the number of U.S. adults ages 50 and older with 
AMD increased from 1.75 million to 2.07 million; by 2050 this number is 
expected to reach 5.44 million (NEI/NIH, 2010c). In 2004, when the Eye 
Diseases Prevalence Research Group first estimated the prevalence of AMD, 
it determined that 1.75 million U.S. adults ages 40 and older had “wet” 
AMD and another 7 million were at substantial risk of developing AMD 
(Friedman et al., 2004a).

Increasing age, white race, and female gender are associated with a 
higher risk of AMD. In the U.S. population ages 50 and older, women 
comprised 65 percent of the 2.1 million cases of late AMD in 2010 (NEI/
NIH, 2010c). Figure 2-13 illustrates the dramatic rise in the prevalence rate 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

UNDERSTANDING THE EPIDEMIOLOGY OF VISION LOSS 99

of AMD after age 75 for the white population. The NEI reports an overall 
AMD prevalence rate of 2.5 percent for white persons and 0.9 percent for 
African American, Hispanic, and other minority populations ages 50 and 
older (NEI/NIH, 2010c). An earlier study found advanced AMD occur-
ring in 11.9 percent and 16.4 percent of white men and white women ages 
80 and older, respectively, compared with 1.56 percent and 2.44 percent 
among African American men and women in the same age group (Friedman 
et al., 2004b). A report from LALES found a prevalence rate for advanced 
AMD of 0 percent among Latinos ages 40 to 49 and 8.5 percent among 
those ages 80 and older (Varma et al., 2004b). Another study of any type 
of AMD in a 75- to 84-year-old group found prevalence varying from a 
low of 7.4 percent in African Americans to 15.8 percent in whites and Chi-
nese (Klein et al., 2006). A 2004 study estimated that age-related macular 
degeneration accounted for approximately 54.4, 14.3, and 4.4 percent of 
blindness in white, Hispanic, and African American persons, respectively 
(Congdon, 2004a).

Common Risk Factors for AMD

A number of environmental, behavioral, genetic, and other physical 
conditions have been associated with the risk of AMD. By definition, 
increased age is the most significant risk factor for AMD, but race and 
ethnicity and family history are also correlated with increased prevalence 
(NEI/NIH, 2013). Multiple genes have been identified that appear to affect 
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FIGURE 2-13 2010 U.S. age-specific prevalence rates for age-related macular de-
generation by age and race/ethnicity.
SOURCE: NEI/NIH, 2010c.
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the risk of AMD development (Mousavi and Armstrong, 2013). One study 
found 10 different genetic loci associated with the progression of AMD 
from early to advanced stages of the disease (Seddon et al., 2015). In fact, 
recent studies have suggested that several of the genetic risk factors for 
AMD implicate a malfunctioning immune system (Mousavi and Armstrong, 
2013; Nussblatt et al., 2014).

Smoking is one of the most consistently identified modifiable risk fac-
tors (Clemons et al., 2005; Shim et al., 2016). Less is known about the 
relationship between the risk of AMD and physical activity levels (Gopinath 
et al., 2014) or alcohol consumption (Adams et al., 2012; Chong et al., 
2008). Two recent meta-analyses found a positive and inverse association 
between prevalent AMD and hyperopia and myopia, respectively (Lavanya 
et al., 2010; Pan et al., 2013). Pan and colleagues (2013) further found that 
no association existed between hyperopia or myopia and late AMD and 
called for further longitudinal research and study of the related pathophysi-
ological mechanisms.

A few studies have found an association between obesity and AMD 
(AREDS Research Group, 2005; La Torre et al., 2013; Schaumberg et al., 
2001). High body mass index, lens opacities, and use of some medica-
tions (i.e., antacids and thyroid hormones) are positively associated with 
advanced AMD, while arthritis has been associated with mild and mod-
erate forms of AMD (Clemons et al., 2005). However, the underlying 
mechanisms for these associations are under investigation (Choi et al., 
2013; Colak et al., 2012). Other proposed risk factors for AMD, such as 
hypertension and hyperlipidemia, are also associated with obesity (Cheung 
and Wong, 2014; Dasch et al., 2005; Feingold and Grunfeld, 2000; Hyman 
and Neborsky, 2002; Kyrou et al., 2000; Yu, 2014). Hypertension has been 
correlated with both advanced and intermediate AMD, but not early stages 
of the disease (AREDS Research Group, 2000). One study found synergistic 
effects among small groups of risk factors, such as obesity and alcohol, 
obesity and smoking, alcohol and high cholesterol, high cholesterol and 
smoking, and smoking and family history (La Torre et al., 2013).

The literature includes a number of studies examining the association 
between diet and the risk of AMD. Vitamins and minerals with antiox-
idant functions (e.g., vitamins C and E, carotenoids [lutein, zeaxanthin, 
β-carotene], and zinc) and compounds with anti-inflammatory properties 
(omega-3 fatty acids, docosahexaenoic acid) are associated with a lower risk 
of AMD (Rasmussen and Johnson, 2013). The association between vitamin 
D and A is controversial, with some studies finding a significant association 
between higher levels of blood 25-hydroxyvitamin D and an increased risk 
of AMD (Kim et al., 2014; Wu et al., 2014), and other studies finding no sta-
tistically significant association (Cougnard-Gregoire et al., 2015). One study 
documented a dose–response relationship between an increased prevalence 
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of AMD and self-reported supplementary calcium consumption (more than 
800 mg/d of supplementary calcium) (Kakigi et al., 2015).

Rarer and Inherited Eye Diseases

Although this chapter has focused on the conditions that affect the 
greatest number of persons in the United States, many other eye dis-
eases can severely affect the eye and vision health of smaller numbers 
of individuals. Genetic studies have become a major focus of research 
programs, including those at the National Institutes of Health (NEI/NIH, 
2012d). Researchers have found that about 5 percent of the human popu-
lation carries genetic mutations that can cause inherited retinal diseases  
(Haddrill, 2016). In inherited retinal degenerations linked to recessive genes, 
gene therapy could possibly be used to replace a deficient gene and restore 
function. In other disease states, such as neovascular age-related macular 
degeneration or diabetic retinopathy, gene therapy has the potential to 
alter the production or function of existing cell proteins, such as vascular 
endothelial growth factor, which trigger conditions in the eye that can lead 
to vision loss (Campbell et al., 2016). Continued identification of molecular 
markers has also allowed researchers to identify individual classes of cells 
in the eye and may contribute to a better understanding of cell develop-
ment and fate, which in turn has implications for future treatments for all 
who are at risk of vision impairment (NEI/NIH, 2012d; see, e.g., Chen et 
al., 2013). In addition to gene therapy, the use of embryonic or resident 
stem cells could lead to treatments that involve re-growing diseased cells 
or reprogramming existing cells within the eye to restore function. Some 
studies have identified resident stem cells that exist in the adult eye and that 
could potentially be activated to replace damaged or distressed cells within 
the eye (Mimeault and Batra, 2008, 2012; Ramsden et al., 2013).

CHARACTERIZING VISION IMPAIRMENT 
FOR POPULATION HEALTH

Understanding the etiology of eye and vision health is important because 
it highlights which types of strategies are more likely to affect the greatest 
number of people over the longest time span. To this end, it can be helpful 
for public health professionals, clinicians, communities, and individuals to 
think about vision loss and impairment in terms of four categories:

1. Preventable (e.g., vision impairment that can potentially be pre-
vented, such as that from untreated amblyopia and strabismus in 
children, acute eye injuries, infection, and diabetic retinopathy)
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2. Modifiable (e.g., vision impairment from diseases and conditions 
for which available treatments can delay onset or slow the progres-
sion of vision loss, such as glaucoma or diabetic retinopathy)

3. Correctable (e.g., vision impairment from diseases and conditions 
for which available treatments can eliminate or correct for exist-
ing vision impairment, such as uncorrected refractive error and 
cataracts)

4. Uncorrectable (e.g., permanent vision impairment that cannot be 
improved through use of existing treatments, but whose impact 
on functionality, productivity, and independence can be lessened 
through access to vision rehabilitation services and reasonable 
accommodations)

Many diseases and conditions may fall into more than one category, 
based on the stage of a disease or condition or the severity of vision impair-
ment. The examples provided below are meant to encourage discussions 
that meld public health and clinical approaches to eye and vision health and 
are not meant to be a comprehensive or exhaustive assessment of available 
treatments or their relative effectiveness. Subsequent chapters provide more 
in-depth discussion and specific examples of strategies to prevent, correct, 
and modify vision impairment.

Preventable Vision Impairment

As a general rule, prevention is the ultimate goal in a population health 
approach. In the case of eye and vision health, preventing injury, infection, 
and underlying chronic disease could have substantial effects on promoting 
eye and vision health before eye care is needed. Acute eye injuries may be 
preventable through better adherence to regulations and policies in work-
place, school, and recreational settings that encourage the use of protective 
eyewear. Training employees to wear and properly don and doff personal 
protective equipment (such as eyewear), as required by the Occupational 
Safety and Health Administration (DOL, 2016), can prevent many eye 
injuries and reduce the impact on workers’ health, finances, and produc-
tivity. Similarly, the American Academy of Ophthalmology, the American 
Academy of Pediatrics, the American Optometric Association, and Prevent 
Blindness all strongly recommend protective eyewear for all participants 
in sports for which there is a risk of eye injury (AAP, 2011; AOA, 2016). 

Preventing vision problems related to TBI will require more than using 
protective eyewear and may involve strategies to reduce concussions, falls, 
and motor vehicle accidents (CDC, 2016d; Master et al., 2016). Given the 
number of U.S. service members who experience TBI, it is also important to 
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continue to follow the eye and vision health of active, reserve, and retired 
service members.

Preventing communicable diseases (including sexually transmitted dis-
eases), ensuring adherence to vaccination schedules, and promoting proper 
hygiene can reduce the risk of vision-threatening infections. In general, 
prenatal screening and preventive treatment with antibiotics shortly after 
birth is the first line of defense against many sight-threatening infections 
in babies (CDC, 2016b). The risk of eye infections from contact lens can 
be reduced through proper hygiene (Cope et al., 2015). Noncompliance 
with recommended hygiene practices may account for the higher risk of 
corneal infiltrative and inflammatory events in the 15- to 25-year-old group 
(Chalmers et al., 2011). In the absence of new materials and modalities to 
reduce the risk of infection associated with contact lens wear, other health 
promotion activities to promote proper hygiene could help mitigate the risk 
of keratitis among contact lens wearers.

Efforts to stem the growth of non-vision-related chronic diseases can 
also directly and indirectly affect eye and vision health. Preventive treat-
ment for nonproliferative diabetic retinopathy involves controlling diabetes 
through the maintenance of a healthy weight and the management of blood 
sugar, blood pressure, and blood cholesterol levels (NEI/NIH, 2012c). U.S. 
studies have found that tighter blood glucose control helps improve diabetic 
retinopathy and reduce the progression of diabetic retinopathy to the more 
proliferative and damaging form (ACCORDION, 2016; Klein et al., 2008). 
While progress has been made in improving other diabetes quality-of-care 
markers, improvements have not been made in access to annual dilated 
eye exams. According to data from the Dartmouth Atlas, 85 percent of 
diabetic Medicare enrollees achieved quality measures for hemoglobin A1c 
levels and lipid profiles in 2012, whereas only 67 percent had an eye exam 
(Dartmouth Atlas of Health Care, 2012).

Chronic disease can also increase the risk of complications for treat-
ments of specific eye conditions, such as cataracts (Stein et al., 2011a). For 
example, among individuals with diabetes, cataract surgery can accelerate 
the development of diabetic retinopathy and increases the risk of macula 
edema (Hong et al., 2009; Pollreisz and Schmidt-Erfurth, 2010). Given 
that diabetes, the ultimate risk factor for developing diabetic retinopathy, 
is preventable, public health efforts to reduce diabetes prevalence and inci-
dence would necessarily reduce the burden of diabetic retinopathy in the 
United States.

In addition to interventions that target specific forms of vision loss, 
the promotion of general social, environmental, and political determinants 
of health could also improve eye and vision health. For example, policies 
and interventions that promote healthy eating and reduce exposure to UV 
light could affect the prevalence of diabetic retinopathy, AMD, or cataracts. 
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Chapter 5 explores the link between multiple determinants of health and 
strategies to improve eye and vision health and prevent vision impairment 
in communities.

Modifiable and Correctable Vision Impairment

Early diagnosis and treatment can improve the trajectory of vision 
impairment by either slowing the progression of specific diseases or condi-
tions or correcting the vision impairment itself. Many effective treatments 
exist to either modify or reverse vision loss in patients, but many of these 
diseases and conditions may present without symptoms in early stages. The 
issue is then promoting policies and conditions that enable populations 
most affected or at risk to access appropriate screenings, comprehensive 
eye examinations,22 and follow-up treatments. These topics are discussed 
at length in Chapters 5, 6, 7, and 8.

Correctable Vision Impairment

Vision impairment associated with uncorrected refractive error can 
easily be avoided by correcting the refractive error with eyeglasses, con-
tacts, or laser surgery (when appropriate), especially to correct hyperopia 
and myopia. Other advances in treating myopia include special glasses and 
contact lenses to alter eye growth “by focusing light from distant images 
across the entire field of view, rather than just at the centre [sic], as standard 
lenses do” (Dolgin, 2015, p. 278). Pharmacological treatments (e.g., anti-
muscarinic medications and low-dose atropine) have been shown to slow 
the progression of myopia in children and adolescents (Chia et al., 2012; 
Walline et al., 2011), although corrective lenses may still be necessary.

The most common treatment for advanced cataracts is the removal 
of the opaque lens and implantation of an intra-ocular lens (IOL), and 90 
percent of individuals who have their cataract lenses removed will experi-
ence improved vision (NEI/NIH, 2009). In the early stages of cataracts, the 
use of eyeglasses, better lighting, and magnifying glasses can help to reduce 
symptoms but they do not reverse or slow the progression of cataracts 
(NEI/NIH, 2009).

Early diagnosis and treatment of strabismus and amblyopia are essential 
to reducing the risk of long-term consequences. In children, the treatment of 
strabismus and amblyopia begins with the identification of the underlying 
causes or risk factors that lead to the development of the condition. For 
example, strabismus management varies based on the type of strabismus, 

22  For this report, the committee defines a comprehensive eye examination as a dilated eye 
examination that may include other tests.
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the frequency and magnitude of the angle of turn, the age at which the eye 
turn presents, and other comorbidities. Available treatments for amblyopia 
and strabismus include observation, optical correction, prisms, botox injec-
tions, orthoptics or vision therapy, surgery, as well as other pharmaceutical 
interventions (Cotter and PEDIG, 2006; Cotter et al., 2012; Holmes et al., 
2003; PEDIG, 2003; Repka et al., 2014; Scheiman et al., 2008). Although 
contemporary treatments can effectively improve visual acuity, there can 
be residual acuity deficits and even the risk of reoccurrence (Birch, 2013). 
There is ongoing research about when to correct, what treatments to use, 
and how much correction is appropriate for infants and young children 
with amblyopia and strabismus (Cotter et al., 2014; Jones-Jordan et al., 
2014; PEDIG, 2012). Increased screening for vision loss in young children 
can help detect strabismus and amblyopia early when more promising treat-
ment options are available.

Modifiable Vision Impairment

Comprehensive eye exams are important to ensure early detection and 
treatment of many eye diseases and conditions that cause modifiable vision 
impairment, such as diabetic retinopathy, glaucoma, and neovascular AMD 
(Sloan et al., 2014). For example, studies have found that the individuals 
most at risk for developing diabetic retinopathy are also those least likely 
to receive an exam to screen for the disease (Dumser et al., 2013; Lu et al., 
2016; Nsiah-Kumi et al., 2009; Shi et al., 2014). Possible factors influencing 
access to high-quality care are described below and in Chapters 6 and 7.

Various surgical and pharmacological treatments are used to treat dia-
betic retinopathy, which are often used in combination to improve patient 
outcomes (Faghihi et al., 2008; Ferraz et al., 2015; Park et al., 2010). 
Intravitreal injections of anti-VEGFs and laser photocoagulation can slow 
the growth of abnormal blood vessels in patients with diabetic retinopathy 
or AMD (Evans et al., 2014; NEI/NIH, 2012b; Solomon et al., 2014). 
Along with photodynamic therapy, anti-VEGFs are also used for neovas-
cular AMD to inhibit the growth of abnormal blood vessels in the retina. 
A vitrectomy, where the vitreous gel in the center of the eye is removed 
and replaced with a clear salt solution, can treat or prevent severe bleeding 
(NEI/NIH, 2012b; Wormald et al., 2007). Researchers are currently inves-
tigating long-acting drug delivery systems with the goal of decreasing the 
frequency of intraocular injections and improving long-term outcomes for 
neovascular AMD (Lim et al., 2012).

Common treatments for glaucoma include medications to lower intra-
ocular pressure, incisional therapy (or surgery), laser trabeculoplasty, or 
aqueous shunts (Gedde et al., 2009; NEI/NIH, 2015; Ramulu et al., 2007; 
Weinreb et al., 2014). Recently, minimally invasive glaucoma surgeries have 
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been introduced as surgical interventions to improve function and reduce 
various problems in glaucoma management, although several knowledge 
gaps persist (Richter and Coleman, 2016). High doses of vitamins C and E, 
lutein, zeaxanthin, and zinc have also been shown to slow the progression 
of intermediate AMD and late, advanced AMD that pre sents in a single eye 
(AREDS Research Group, 2001; AREDS 2 Research Group, 2013; Chew 
et al., 2014). Because many eye diseases and conditions that have modifi-
able vision impairment are chronic, repeated treatments may be necessary, 
which will require access to ongoing and coordinated eye care to maximize 
long-term benefits.

Uncorrectable Vision Impairment

Some diseases and conditions still do not have effective treatments. 
For example, there are no cures or treatments for some rarer diseases 
(e.g., AMD in children or adolescents related to Stargardt’s disease) and 
dry AMD, although a recent study suggests that injections of a human-
ized anti-factor D antibody that targets VEGF could potentially stop the 
progression of dry AMD (Lim et al., 2012). Two other studies found that 
certain dietary supplements could slow dry AMD progression (Buschini et 
al., 2015; Schmidl et al., 2015). Additional efforts are under way to better 
understand potential pathophysiological pathways, which could lead to 
treatments (Querques et al., 2014). Public health strategies for uncorrect-
able vision impairment, including reasonable accommodations and access 
to rehabilitation services are discussed in Chapters 5 and 8. However, it is 
important to note that, when left untreated, modifiable vision impairment 
can progress to uncorrectable vision impairment (as with glaucoma, neo-
vascular AMD, amblyopia, and diabetic retinopathy). Thus, early access 
to appropriate treatment can also be relevant to uncorrectable vision 
impairment.

Complications Following Treatment

Treatments to correct and modify vision impairment are effective, but 
complications can occur. Cataract surgery is relatively safe, but it does 
include some rare but potential risks such as bleeding, infection, and retinal 
detachment and success rates vary by treatment (Chen et al., 2015; Stein et 
al., 2011a). Potential complications of anti-VEGF therapy include retinal 
detachment, endophthalmitis, elevated blood pressure, and an increased 
risk of hypertension, stroke, and heart attack in patients with diabetic 
macular edema (Etminan et al., 2016; Osaadon et al., 2014). Injecting or 
implanting corticosteroids in the eye can suppress diabetic macular edema, 
but it can also cause increased eye pressure and glaucoma (NEI/NIH, 
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2012b). Laser photocoagulation to treat diabetic retinopathy can damage 
peripheral vision, as well as color and night vision (Arden and Ramsey, 
2015), and the value of laser photocoagulation as a treatment of less severe 
forms of diabetic retinopathy is poorly understood (Royle et al., 2015). 
Risks associated with vitrectomy include retinal breaks and postoperative 
retinal detachment (Tan et al., 2011). Thus, it is important to minimize 
patient risk through prevention and early diagnosis, monitoring, and treat-
ment in at-risk populations.

ESTIMATING THE PREVENTABLE BURDEN FROM 
REFRACTIVE ERROR AND CATARACTS

Uncorrected vision impairment is an important measure of eye and 
vision health in the United States because it represents the clearest oppor-
tunity to improve eye and vision health based on current knowledge and 
the relative effectiveness of specific treatments. When the committee began 
to analyze existing data to inform its deliberations, there were no national, 
peer-reviewed estimates of how much vision impairment could be eliminated 
or improved through changes in various policies and practices. To under-
stand the magnitude of the undiagnosed and correctable visual impairment 
that currently exists in the United States, the committee commissioned an 
analysis to establish the preventable burden of vision impairment in the 
United States from five conditions (diabetic retinopathy, glaucoma, refrac-
tive error, cataracts, and age-related macular degeneration). The goal was 
to estimate the potential preventable burden attributable to five eye diseases 
or conditions when undiagnosed or untreated and to explore the potential 
costs and savings if all undiagnosed patients with eye disease were identi-
fied and treated using currently available medical technology. The results 
suggest that uncorrected refractive error and cataracts account for the 
vast majority of preventable and correctable vision impairment within the 
United States.

No single database exists that can support this type of analysis. Yet it 
is of fundamental importance to firmly establish the need for improved eye 
and vision health as a national health concern, as described in Chapter 4. 
Consequently, the estimates are based on a variety of sources, including pop-
ulation surveys and compilations of population-based studies, and reflect 
the best available data. The analysis required the authors to make assump-
tions about the status of eye and vision health in the United States. Numer-
ous data gaps required several major assumptions related to undiagnosed 
prevalence, the costs associated with treating a specific disease or condition, 
and the costs savings that would accrue if the undiagnosed conditions were 
treated. In each case, the committee weighed the source and instructed the 
paper’s authors to use the most conservative assumptions—that is, their 
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assumptions minimized the potential benefits or maximized the potential 
costs of treatment. Although such practice is routine in the field of disease 
modeling, it does introduce bias or error due to differences in data source 
design. The full paper details the authors’ methods, major assumptions, and 
findings including the preventable burden of each condition, the costs and 
savings associated with each, and the quality-adjusted life years (QALYs) 
saved.23

Most notably, for all causes except uncorrected refractive error, the 
committee relied on two data sources to calculate undiagnosed prevalence 
because of the limitations inherent to each data source. The first source, 
Vision Problems in the U.S. (VPUS), was used to estimate true prevalence, 
but it does not include diagnosis information.24 VPUS prevalence rates 
were collected from population-based, epidemiological studies providing 
comprehensive eye examinations in set geographical areas, with eye dis-
eases reported on the basis of age, race and ethnicity, and gender. The 
rates were multiplied by the 2010 census population estimates to provide 
national prevalence rates. To allocate prevalence by stage and to estimate 
the proportion of diagnosed cases, the committee relied on the second 
source—NHANES data. Undiagnosed cases were identified by subtracting 
the total number of identified cases in NHANES from overall prevalence 
using VPUS. In the case of uncorrected refractive error, visual acuity tests 
in NHANES data were used to identify the proportion of individuals with 
uncorrected refractive error. The proportion of severe uncorrected refrac-
tive error in working-age adults was derived from an overall estimate that 
included the elderly population, because of data limitations. Population-
level prevalence, using U.S. Census projections, was then calculated using 
these data. This approach has been used in the published literature (Vitale 
et al., 2008). Vision impairment attributable to each condition was allo-
cated according to the 2004 Eye Disease Prevalence Research Group rates 
for uncorrectable vision impairment (including blindness) among AMD, 
cataracts, diabetic retinopathy, glaucoma, and other.25 The cost analysis 
assumes that all prevalent cases of visual impairment are treated in the first 
year and that incident cases are treated thereafter.

Although the authors used conservative estimates throughout their 
analysis, the committee only presents results related to cataracts and 

23  The Wittenborn and Rein commissioned paper includes a methodology section on 
pages 13–30. Chapter 4 describes NHANES, MEPS, and other surveys that include a vision 
component.

24  These data are cited extensively by both the CDC and the NEI when characterizing the 
national prevalence of eye diseases and conditions (e.g., see https://nei.nih.gov/eyedata [ac-
cessed September 1, 2016]).

25  These disease allocations are based on 2004 data, which are the most current, but they 
do not account for effective treatments introduced during the past 12 years. 
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uncorrected refractive error in this report because the analyses are most 
robust for these conditions. Thus, it would be possible to calculate a rea-
sonably straightforward and accurate estimate of the preventable burden of 
uncorrected vision impairment in the United States and to assign potential 
expenditures and cost savings following treatment. Both conditions, in 
theory, are nearly 100 percent treatable, although appropriate treatment 
for cataracts varies by individual symptoms. The uncertainties and assump-
tions required to assign stages or severity—and, therefore, costs—for dia-
betic retinopathy, AMD, and glaucoma were substantial enough that the 
committee did not feel comfortable relying on these results to inform their 
deliberations or support recommendations.

The results presented in this report should be considered in the context 
of the limitations of this analysis and the underlying data, as well as with 
an understanding of how these results should be interpreted. In addition 
to the data limitations described above, this study also used a prevalence-
based approach to estimate the current and future prevalent burden of eye 
disorders and vision loss. This approach is simpler than an incidence-based 
forecast analysis and does not require simulation of disease incidence and 
progression over time. However, a prevalence approach cannot account for 
any secular trends in disease epidemiology that would change the preva-
lence rates by age, race and ethnicity, and gender over time. In addition, 
because of the limited scope of this analysis as well as the fact that VPUS 
prevalence rates do not include confidence interval information, it was diffi-
cult to compare data from NHANES and VPUS. All parameters in the anal-
ysis model are static. The authors of the commissioned paper conducted a 
univariate sensitivity analysis of six major parameter categories, including 
disease and vision loss prevalence rates. These results are also included in 
the commissioned paper. These results, which are described in the paper, 
should only be used to demonstrate the potential magnitude of impact that 
could result from policies or demonstration programs aimed at evaluating 
the cost-effectiveness of early treatment and the improved quality of life 
related to uncorrected refractive error and cataracts, and these results war-
rant more extensive data collection and analysis, across all causes of vision  
impairment. 

Uncorrected Refractive Error

Vitale and colleagues (2008) wrote that “because refractive error’s 
impact on visual acuity can be mitigated relatively easily, it has sometimes 
been overlooked as an important cause of visual impairment” (p. 1117). 
Failure to address vision impairment in children can lead to developmental 
and social challenges that can have long-term, detrimental effects on edu-
cational, employment, health, and quality-of-life outcomes. Uncorrected or 
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undercorrected refractive error is largely treatable, which should be a spur 
to action rather than a reason for inaction.

Although estimates of the size of the problem vary, all available statis-
tics suggest that millions of people are needlessly affected by uncorrected 
refractive error in the United States. Wittenborn and Rein (2016) calcu-
lated that uncorrected (including undiagnosed) refractive error will affect 
an estimated 15.9 million people ages 12 and older in the United States in 
2016. The CDC estimates that of the 14 million people ages 12 and older 
with a visual acuity of 20/50 or worse, 11 million (about 80 percent) could 
have their vision improved to 20/40 or better with appropriate refractive 
correction (CDC, 2015). Still Varma and colleagues (2016) estimate that 
in 2015 only 8.2 million people have vision impairment due to uncorrected 
refractive error based on their aggregation of data from six population-
based studies. Smaller studies have found that 70 percent of all decreased 
visual acuity in non-Hispanic whites and Asian preschoolers (ages 30 to 
72 months) and more than 90 percent of decreased visual acuity with an 
identifiable cause, is related to uncorrected refractive error or amblyopia 
resulting from refractive error (Tarczy-Hornoch et al., 2013). Similarly, the 
MEPEDS study found that the prevalence of poor visual acuity or amblyo-
pia development due to uncorrected refractive error was 4.3 percent among 
African American and 5.3 percent among Hispanic preschoolers (ages 30 
to 72 months) (MEPEDS, 2009).

Table 2-10 presents the prevalence of uncorrected refractive error in 
the United States by age, gender, and race and ethnicity, as calculated by 
Wittenborn and Rein (2016). For purposes of this analysis, the committee 

TABLE 2-10 Prevalence of Uncorrected Refractive Error in the United 
States by Age, Gender, and Race/Ethnicity (in percent)

Age Group

White
Mexican American 
or Hispanic Black Other

Male Female Male Female Male Female Male Female

12–17 0.06 0.06 0.14 0.15 0.12 0.15 0.09 0.16
18–29 0.04 0.05 0.12 0.10 0.09 0.10 0.10 0.08
30–39 0.04 0.04 0.04 0.11 0.12 0.10 0.11 0.03
40–49 0.04 0.04 0.08 0.05 0.10 0.08 0.07 0.06
50–59 0.03 0.01 0.04 0.08 0.02 0.05 0.05 0.02
60–69 0.03 0.04 0.04 0.07 0.03 0.03 0.10 0.06
70–79 0.04 0.05 0.11 0.11 0.08 0.07 0.04 0.07
80+ 0.06 0.08 0.13 0.013 0.16 0.06 0.06 0.07

SOURCE: Adapted from Wittenborn and Rein, 2016, Table URE1, p. 31.
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assumed 100 percent of these uncorrected or undercorrected refractive 
error cases are treatable with a vision examination, lenses, and frames 
at an average one-time cost of $397. Assuming annual refraction correc-
tion costs for each person as calculated in MEPS data (minimum of $36 
for children ages 0 to 17 and maximum of $103 for individuals ages 40 
to 64), net economic savings over the next 10 years would yield an aver-
age savings of more than $87.7 billion annually in direct and indirect 
costs, a remarkable 40-fold return for treatment of uncorrected refractive  
error.

Undercorrection of refractive error is also a concern. A 2014 study 
using NHANES data from 2005 to 2008 found that half of study par-
ticipants ages 12 and older had correctable refractive error, but that 11.7 
percent were inadequately corrected (defined as undercorrected or uncor-
rected) (Qiu et al., 2014). The study found significantly higher odds of 
inadequate correction of diagnosed refractive error for Mexican Americans 
and non-Hispanic black children than for non-Hispanic whites across all 
age groups, with the greatest disparity in the 12- to 19-year-old age group 
(Qiu et al., 2014).

Untreated Cataracts

Estimates from Wittenborn and Rein suggest that approximately 1.2 
million Americans experience unnecessary vision impairment from cata-
racts, including approximately 157,000 cases of blindness.26 To calculate 
the preventable burden, the committee assumed that 95 percent of all 
untreated cataracts cases were immediately treatable, at a one-time cost 
of $2,640 (persons ages 40 to 64) and $3,730 (persons over age 65). If all 
these individuals (prevalent cases) and all new (incident) cases were treated, 
about 300,000 QALYs would be saved, at an average net economic savings 
of more than $20 billion, including direct and indirect costs, over the next 
10 years.

The committee was not able to find another national study estimating 
the preventable burden of cataracts, but other studies demonstrate the cost 
utility or cost-effectiveness of cataract surgery in the United States and 
other developed countries (Busbee et al., 2003; Sach et al., 2009). A 2013 
study by Brown and colleagues examined the medical costs and associated 
financial return on investment and improvement in the quality of life for a 
1-year cohort of patients who received cataract surgery (Brown et al., 2013). 
Results indicated that over a 13-year period, bilateral cataract surgery 

26  NHANES data found 51.92 percent of individuals with a self-reported history of cataract 
surgery; this estimate was applied to the VPUS prevalence populations under the assumption 
that the difference was the untreated population with cataracts.
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conferred approximately 2.8 QALYs per patient, and the return on invest-
ment (ROI) was $123.4 billion (Medicare, $36.4 billion; Medicaid, $3.3 
billion; other insurers, $9.6 billion; patients, $48.6 billion; and national 
productivity, $25.4 billion) (Brown et al., 2013). Moreover, another recent 
study found that cataract surgery was associated with decreased all-cause 
mortality for a national cohort of Medicare beneficiaries, although the 
study’s authors identified a need for further studies to explore the causal 
mechanisms (Tseng et al., 2016). Studies such as these, in combination with 
committee estimates about the preventable burden of cataracts, suggest that 
it is not only possible but also practical to significantly reduce the burden 
of untreated vision impairment in the United States within a few years by 
implementing policies and programs that focus on the delivery of relatively 
inexpensive eyewear and treatments for these causes of vision loss.

Given the relative simplicity of treatment for refractive error and the 
effectiveness of surgery to correct many forms of cataracts, common sense 
suggests that eliminating these sources of correctable vision impairment 
should be achievable. Yet, the magnitude of vision impairment caused by 
uncorrected refractive error and cataracts suggest that barriers to access 
persist. Uncorrected refractive error and correctable cataracts should be 
a major component of any comprehensive population health approach to 
improving overall eye and vision health and health equity in the United 
States, especially among children.

KEY KNOWLEDGE AND RESEARCH GAPS

Despite the important contributions that existing literature has made to 
advance knowledge about eye and vision health in the United States, many 
key information gaps still remain. It is important to have accurate and 
timely estimates of the total number of individuals with vision impairment 
overall and with uncorrected vision impairment by disease and population 
characteristics because these measures provide the foundation from which 
to assess the need and possible impact of specific population health inter-
ventions. Future epidemiological research should attempt to better charac-
terize disparities in terms of prevalence, incidence, and severity of disease. 
More research is needed to elucidate the causes and interactions that give 
rise to various forms and etiologies of vision loss in different populations. 
Box 2-1 provides a list of key knowledge and research gaps.

In efforts to advance knowledge about eye and vision health, it will 
be important for clinical, health care system, and social science research-
ers to work hand in hand with epidemiologists steeped in eye and vision 
health to track the impact of new knowledge on population health. As the 
NIH has stated in its overarching framework for guiding vision research, 
core principles must “use clinical, epidemiological, and statistical tools to 
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identify populations at risk of blinding eye diseases and visual disorders, 
evaluate new therapeutics, and improve functional consequences of visual 
loss” (NEI/NIH, 2012d, p. 3). The committee stresses that efforts to expand 
knowledge about the epidemiology of vision impairment should balance 
the more common with rarer eye diseases and conditions in any popula-
tion health approach to combat the immediate and long-term impacts of 
vision loss.

CONCLUSION

Several major themes emerge from this review of the scientific litera-
ture on the epidemiology of eye disease and vision impairment. First, the 
prevalence of vision impairment and many eye diseases increases with 
age, and can also vary with factors including race and ethnicity, gender, 
family history of eye disease, socioeconomic status, and geographic loca-
tion. Second, some eye diseases can be corrected, cured, or prevented. 
Examples include refractive error, cataracts, and amblyopia. For many 
other eye diseases, interventions can only delay onset or slow the progres-
sion. Examples include diabetic retinopathy, AMD, and glaucoma. Third, 
some risk factors for eye disease are modifiable; these include UV expo-
sure for cataracts, smoking for AMD, and elevated IOP for glaucoma.  

BOX 2-1  
Key Knowledge and Research Gaps

•  Total number of people affected by vision impairment (including uncorrected 
or untreated vision impairment) by age, sex, and race and ethnicity.

•  Prospective studies to identify important risk and protective factors and their 
pathophysiologic pathways and modifiable mechanisms related to vision im-
pairment, including specific etiologies, the impact of health care, and social 
determinants of health.

•  Factors affecting utilization of available treatments for correctable and modifi-
able vision impairment.

•  Tracking and comparing the safety and effectiveness of various prevention 
strategies and treatments to maximize the value and impact of eye and vision 
care, especially for certain patient groups.

•  Treatment effectiveness, including combined treatments, among different 
populations.

•  Systemic effects of treatment for vision impairment over the long term.
•  Causes and potential treatments for rarer diseases and conditions, especially 

research that produces knowledge relevant to multiple types and causes of 
vision impairment.
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Chapter 5 demonstrates how knowledge of these risk and protective factors 
can help shape public health interventions to ensure early diagnosis and 
follow-up care, prevent and control eye diseases and underlying comorbid 
conditions, and modify lifestyle behaviors both before and after eye disease 
occurs. This chapter has also identified several key knowledge and research 
gaps.

Using the best available data and methodological approaches to explore 
the epidemiology in the United States, it is clear that eye health and vision 
impairment constitute a major public health imperative—one which can 
be alleviated through a better understanding of populations affected, risk 
factors underlying specific disorders, and barriers to care that result in 
an unmet need for diagnosis and treatment. Assessing the prevalence and 
distribution of vision impairment across populations in the United States 
is critical to developing effective public health policy. The committee 
stresses that efforts to develop public health interventions should empha-
size the more common diseases in any adopted population health approach 
to combat the immediate and long-term health-related effects of vision  
loss.
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3

The Impact of Vision Loss

Vision loss has a significant impact on the lives of those who experi-
ence it as well as on their families, their friends, and society. The complete 
loss or the deterioration of existing eyesight can feel frightening and over-
whelming, leaving those affected to wonder about their ability to maintain 
their independence, pay for needed medical care, retain employment, and 
provide for themselves and their families. The health consequences associ-
ated with vision loss extend well beyond the eye and visual system. Vision 
loss can affect one’s quality of life (QOL), independence, and mobility and 
has been linked to falls, injury, and worsened status in domains spanning 
mental health, cognition, social function, employment, and educational 
attainment. Although confounding factors likely contribute to some of the 
harms that have been associated with vision impairment, testimony from 
visually impaired persons speaks to the significant role that vision plays in 
health, vocation, and social well-being.

The economic impact of vision loss is also substantial. One national 
study commissioned by Prevent Blindness found that direct medical 
expenses, other direct expenses, loss of productivity, and other indirect 
costs for visual disorders across all age groups were approximately $139 
billion in 2013 dollars (Wittenborn and Rein, 2013), with direct costs for 
the under-40 population reaching $14.5 billion dollars (Wittenborn et al., 
2013). These costs affect not only national health care expenditures, but 
also related expenses and the resources of individuals and their families. 
For example, Köberlein and colleagues (2013) found that the time spent by 
caregivers increases substantially as vision decreases.
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This chapter explores the impact of chronic vision loss in the United 
States—both in terms of its financial costs and its effects on QOL. The 
first two sections of the chapter details the consequences of vision impair-
ment and the relationship between chronic vision impairment and other 
chronic conditions. The third section of this chapter provides an overview 
of the economic impact of vision loss on individuals, insurers, and society, 
including estimates of direct and indirect costs, and life years lost. The final 
section discusses the state of cost-effectiveness research for clinical eye and 
vision care.

CONSEQUENCES OF VISION IMPAIRMENT

Quality of Life

Vision impairment is associated with a reduced QOL, which is a “com-
plex trait that encompasses vision functioning, symptoms, emotional well-
being, social relationships, concerns, and convenience as they are affected 
by vision” (Lamoureux and Pesudovs, 2011, p. 195). Numerous studies 
have shown that vision impairment is often associated with various negative 
health outcomes and poor QOL (Chia et al., 2006; Langelaan et al., 2007). 
A recent study using Behavioral Risk Factor Surveillance System (BRFSS) 
data from 22 states examined unadjusted health-related QOL among indi-
viduals ages 40 to 64 years by visual impairment status and found that the 
percentage of individuals reporting life dissatisfaction, fair or poor reported 
health, physical and mental unhealthy days, and days of limited activ-
ity increased as the self-reported severity of vision impairment increased 
(Crews et al., 2016b) (see Table 3-1). An earlier study found similar results 
among people ages 65 and older (Crews et al., 2014). Based on a variety 
of measurement instruments, reduced QOL has been related to the severity 
of disease in glaucoma, cataract, age-related macular degeneration, and 
strabismus (Chai et al., 2009; Chatziralli et al., 2012; Cheng et al., 2015; 
Freedman et al., 2014; Hassell et al., 2006; Orta et al., 2015). Although 
greater emphasis is traditionally placed on the better-seeing eye’s role in 
visual function, one study concluded that the worse-seeing eye contributes 
importantly to patients’ estimates of vision-related QOL, particularly when 
the underlying eye disease affects peripheral vision (e.g., in the case of glau-
coma) (Hirneiss, 2014).

A study by Rein and colleagues (2007) found that the QOL begins 
to slowly decline with the onset of vision loss, and then decreases more 
precipitously as measures of visual field defects increase. A systematic lit-
erature review of studies that reported QOL in patients with central vision 
loss or peripheral vision loss, and found that both types of vision loss were 
associated with similar degrees of detriment to QOL, although “different 
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domains were affected” which “might be a function of the pathology of 
diseases” (Evans et al., 2009, p. 433). A recent Korean study, using the 
EQ-5D instrument1 examined QOL scores based on whether participants 
were visually impaired2 and whether they had 1 of 14 chronic conditions. 
The authors found that QOL scores in persons with each of the 14 chronic 
conditions, excepting coronary artery disease, were lower among individu-
als with that condition alone than individuals who also had any co-existing 

1  The EQ-5D is a generic instrument used to measure health-related QOL. The tool rates 
the impact of disease on a scale of 0 to 1 with a lower score indicating greater effect of the 
health condition. The EQ-5D has five dimensions—mobility, self-care, usual activities, pain or 
discomfort, and anxiety or depression.

2  The authors defined “mild visual impairment” as visual acuity between 20/32 and 20/63; 
“moderate visual impairment” as visual acuity between 20/80 and 20/60; and “severe visual 
impairment” as visual acuity worse than or equal to 20/200.

TABLE 3-1 Unadjusted Health-Related Quality of Life Among Those 
Ages 40 to 60 by Visual Impairment Status in 22 States,a 2006 to 2010, 
United States

Health-Related 
Quality of Life 
Measure n

Total %
(95% CI)

No Difficulty 
Seeing %
(95% CI)

Little 
Difficulty 
Seeing % 
(95% CI)

Moderate/Severe 
Difficulty Seeing % 
(95% CI)

Life 
dissatisfaction 
(yes)

 6,915 5.8
(5.6–6.1)

3.7
(3.5–4.0)

6.0
(5.6–6.5)

13.3
(12.3–14.3)

Disability (yes) 27,991 24.8
(24.3–25.4)

19.3
(18.6–19.9)

27.4
(26.2–28.5)

41.2
(39.7–42.8)

Self-reported 
health (fair/
poor)

19,182 17.1
(16.6–17.6)

12.4
(11.8–13.0)

17.8
(16.9–18.7)

33.0
(31.4–34.5)

14 to 30 
physical 
unhealthy days

14,196 12.4
(12.0–12.8)

9.2
(8.7–9.7)

12.7
(12.0–13.5)

23.7
(22.4–25.1)

14 to 30 mental 
unhealthy days

12,386 11.0
(10.6–11.4)

7.7
(7.3–8.2)

11.7
(11.0–12.4)

21.7
(20.4–23.1)

14 to 30 activity 
limitation days

 9,571 8.2
(7.9–8.6)

5.5
(5.2–5.9)

8.5
(7.9–9.1)

17.8
(16.6–19.1)

NOTES: a The 22 states using the BRFSS vision module at least once in the years 2006–2010 
were Alabama, Arizona, Arkansas, Colorado, Connecticut, Florida, Georgia, Indiana, Iowa, 
Kansas, Maryland, Massachusetts, Missouri, Nebraska, New Mexico, New York, North 
Carolina, Ohio, Tennessee, Texas, West Virginia, and Wyoming.
CI = confidence interval.
SOURCE: Crews et al., 2016b.
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vision impairment (Park et al., 2015). The impact of vision impairment 
on people with chronic conditions is explored further later in this chapter.

Two studies indicated that the QOL impact of vision loss may be per-
ceived differently by health care providers than by the patients themselves. 
One study administered time-trade-off utilities to Canadian medical stu-
dents and patients for different levels of vision loss (anchors were death = 0 
and perfect vision = 1.0); the study found that medical students tended to 
underestimate the impact of vision loss (Chaudry et al., 2015). In a similar 
study in China, utility values for mild glaucoma and severe glaucoma were 
obtained from glaucoma patients and ophthalmologists; the ophthalmolo-
gists’ utility ratings for mild glaucoma were significantly higher than the 
patients’, suggesting that physicians may underestimate the impact of mild 
glaucoma on QOL (Zhang et al., 2015).

Dependence

Loss of vision affects patients’ ability to work or care for themselves 
(or others), and it affects numerous casual activities such as reading, social-
izing, and pursuing hobbies (Brown et al., 2014). Vision impairment makes 
it more difficult to perform the basic self-care activities of daily living such 
as eating and dressing as well as instrumental activities of daily living such 
as shopping, financial management, medication management, and driving 
(Brown et al., 2014; Haymes et al., 2002; Whitson et al., 2007, 2014). Most 
studies have found that vision loss has a greater impact on dependency in 
instrumental activities of daily living than in basic activities of daily liv-
ing. The instrumental activities of daily living are critical to one’s ability 
to function in modern society. In particular, the loss of near vision affects 
one’s ability to perform a variety of tasks that involve reading (e.g., getting 
information from medication labels, balancing bank statements, or follow-
ing recipes), recognizing faces and images (e.g., socializing, playing cards, 
using a smartphone), or manipulating small objects (e.g., sewing, replacing 
batteries). One cross-sectional study found that individuals with visual 
impairment, defined as a best-corrected binocular presenting visual acuity 
of 20/30 or worse, had greater disability across functional measures, such 
as task performance, walking speeds, and driving when compared to people 
with normal vision and even uncorrected refractive error3 (Zebardast et al., 
2015). Visual field deficits affect one’s ability to perform tasks that require 
ambulation in challenging settings (e.g., moving along crowded city streets, 
negotiating stairwells) or the use of peripheral vision (e.g., driving).

3  Uncorrected refractive error was defined as a binocular visual acuity of less than or equal 
to 20/30 that improved to greater than 20/30 with subjective refraction. 
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Due to the challenges that vision impairment imposes for independent 
living, older adults with vision impairment may be more likely to require 
long-term care. In the Australian Blue Mountains Eye Study, with each line 
of reduction in presenting visual acuity at baseline, there was a 7 percent 
increased risk of subsequent nursing home placement (Wang et al., 2003). 
For participants in the Beaver Dam Eye Study, the odds ratio for nursing 
home placement was 4.23 (95% confidence interval [CI] = 2.34, 7.64) for 
low best-corrected visual acuity in the better eye, 5.00 (95% CI = 2.28, 
10.94) for poor near vision, and 2.40 (95% CI = 1.46, 3.92) for poor con-
trast sensitivity, after adjustment for age, sex, self-rated health, and arthritis 
(Klein et al., 2003).

For persons with vision loss who desire to be a part of the work-
force, vision impairment often poses barriers to employment opportu-
nities (O’Day, 1999). Unfortunately, employment statistics pertaining to 
Americans with vision loss are lacking because available nationally rep-
resentative data sources, such as the U.S. Census, group persons with 
vision impairment with all people who have sensory impairments or with 
people with sensory or communication impairments (U.S. Census Bureau,  
2014).

Mobility and Falls

In a person with intact eyesight, the primary sense used to navigate 
three-dimensional space is vision. Mobility is therefore greatly affected by 
vision loss, whether resulting from changes in visual acuity, visual fields, 
depth perception, or contrast sensitivity (Bibby et al., 2007; Lord and 
Dayhew, 2001; Marron and Bailey, 1982). In the Salisbury Eye Evalua-
tion (SEE) project, vision impairment (defined by visual acuity or visual 
field deficit) was significantly associated with self-reported difficulty with 
walking or going up or down steps (Swenor et al., 2013). Also in the SEE 
project, visual field deficits—but not visual acuity or contrast sensitivity 
deficits—were predictive of a slower-than-usual gait speed while navigating 
an obstacle course (Patel et al., 2006). A study from the United Kingdom 
found that 46 percent of frail elderly individuals admitted for hip fracture 
in two hospital districts had visual impairment, most frequently untreated 
cataract (49 percent) and macular degeneration (21 percent), but also 
uncorrected refractive error (17 percent); the visually impaired hip fracture 
patients were less likely than those without vision impairment to be under 
an eye provider’s care and more likely to live in areas of social deprivation 
(Cox et al., 2005). In the Low Vision Rehabilitation Outcomes Study, 16.3 
percent of participants referred to vision rehabilitation at 28 U.S. cen-
ters indicated that one of their chief vision-related problems was mobility 
(Brown et al., 2014).
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Multiple peer-reviewed studies have documented a relationship between 
vision impairment and falls (Crews et al., 2016a; Lord, 2006). A 2016 
study by Crews and colleagues that used 2014 BRFSS data to analyze 
the state-specific annual prevalence of falls among persons aged 65 years 
or older found that 46.7 percent of persons with severe vision impair-
ment (state prevalence range 30.8–59.1 percent) and 27.7 percent of older 
adults without such impairment (state prevalence range 20.4–32.4 percent) 
reported having fallen during the previous year (Crews et al., 2016a). The 
visual parameters that have been strongly and consistently associated with 
falls include poor contrast sensitivity, reduced depth perception, and visual 
field loss (de Boer et al., 2004; Ivers et al., 1998; Klein et al., 2003; Lord 
and Dayhew, 2001; Lord et al., 1991, 1994; Nevitt et al., 1989). A review 
of studies that reported the univariate relationship between visual deficits 
(defined variously) and falls found that the relative risk ratios across studies 
was 2.5 (CI = 1.6, 3.5) (Rubenstein and Josephson, 2002).

Evidence is limited or conflicting on the need for vision assessment and 
specific interventions to reduce falls among visually impaired populations. 
The U.S. Preventive Services Task Force determined that vision correction 
was among several potential interventions that “lack[ed] sufficient evidence 
for or against use in prevention of falls in community-dwelling older adults” 
(Moyer, 2012, p. 200; see also, Schneider et al., 2012). Unfortunately, the 
visual deficits most strongly linked to fall risk (contrast sensitivity, depth 
perception, and visual field deficits) are generally less amenable to remedia-
tion than visual acuity. Other factors such as weakness, other chronic con-
ditions, and the use of medications are also associated with falls, suggesting 
that successful interventions to reduce falls in visually impaired populations 
will require a multi-pronged approach (Steinman et al., 2011). Evidence is 
needed to determine which training aspects, equipment, and environmental 
modifications are most effective at reducing falls and improving mobility. 
However, it is the committee’s assessment that there remains a role for 
vision rehabilitation in mitigating fall risk associated with vision loss.

Fractures

Vision impairment has been shown to be associated with an increased 
risk of fractures in multiple studies. In the Framingham Eye Study, which 
included a subset of participants from the Framingham Study Cohort, those 
participants with visual acuity worse than 20/100 were more than twice 
as likely to have had hip fractures than participants with visual acuity of 
20/25 or better (relative risk [RR] = 2.17; 95% CI = 1.24, 3.80) (Felson et 
al., 1989). In the EPIDOS Prospective Study, among a prospective cohort 
of 7,575 French women, those with visual acuity of 2/10 (using the decimal 
Snellen fraction, thus equivalent to 20/100) or worse had a RR of 4.3 (95% 
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CI = 3.1, 6.1) of hip fracture compared to those with visual acuity better 
than 7/10 (roughly equivalent to 20/30) (RR = 1.0) (Dargent-Molina et 
al., 1996). Various other aspects of visual impairment besides poor visual 
acuity have been shown to be associated with an increased fracture risk. In 
the Study of Osteoporotic Fractures, white women in the lowest quartile of 
depth perception measures were estimated to have a 40 percent increased 
risk of fractures compared with women in the other three quartiles (RR = 
1.4; 95% CI = 1.0, 1.9), and the risk of fractures increased by 20 percent 
for each standard deviation decrease in low-frequency contrast sensitivity 
(RR = 1.2; 95% CI = 1.0, 1.5) (Cummings et al., 1995). Furthermore, in 
the same cohort, women with mild, moderate, or severe binocular visual 
field loss had an increased risk of hip fractures when compared with women 
without binocular visual field loss, and women with moderate or severe 
visual field loss had an increased risk of non-hip and non-spine fractures 
compared with women without binocular visual field loss (Coleman et al., 
2009).

Studies have suggested that reversing vision impairment from cataract 
may be protective against fractures. A randomized controlled trial that eval-
uated expedited versus routinely scheduled cataract surgery in 306 women 
found that women with expedited cataract surgery had a 67 percent lower 
risk of fractures within 1 year after surgery than women with routinely 
scheduled surgery (RR = 0.33; 95% CI = 0.1, 1.0) (Harwood et al., 2005). 
A large study of more than 1.1 million men and women with cataract in 
the national U.S. Medicare database found that compared to patients with 
cataract who did not undergo surgery, patients with cataract surgery had 
a 16 percent lower risk of hip fracture (odds ratio [OR] = 0.84; 95% CI = 
0.81, 0.87) and a 5 percent lower risk of any fracture (OR = 0.95; 95% 
CI = 0.93, 0.97). Furthermore, this protective association was modified by 
the effects of age and systemic disease burden, and the apparent protective 
relationship between surgery and fracture, based on having a high Charlson 
Comorbidity Index score, was even stronger among participants who were 
elderly or ill (Tseng et al., 2012).

The protective association between cataract surgery and fractures may 
extend beyond a reduction in fracture risk. In a recent study of the same 
large population of Medicare beneficiaries with cataract, those who had 
cataract surgery experienced 27 percent decreased risk in long-term mor-
tality compared with those without cataract surgery (hazards ratio [HR] = 
0.73; 95% CI = 0.72, 0.74) (Tseng et al., 2016). Similar to what was seen 
in the study of cataract surgery and fractures, the protective association 
between cataract surgery and mortality was modified by the effects of age 
and systemic disease burden, where patients who were elderly or who had 
a moderate burden of systemic disease experienced even stronger protective 
effects than the overall population. Although this study did not examine the 
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mechanisms of the protective effect between cataract surgery and mortal-
ity and the study design does not permit conclusions about causation, the 
reduction in the risk of fractures and accidents was proposed as a contribut-
ing factor in the reduced risk of death. The protective association between 
cataract surgery and mortality in this study was supported by additional 
data from two earlier studies in the Blue Mountains region, west of Sydney, 
Australia, both of which demonstrated that patients with vision improve-
ment after cataract surgery had decreased mortality risk compared with 
patients with vision impairment due to cataract who had not undergone 
surgery or those with persistent vision impairment after cataract surgery 
(Fong et al., 2013, 2014).

Subsequent Injury

People with vision loss are at higher risk for several types of injury. Of 
these, the link between vision loss and fall-related injuries has been most 
clearly documented. In a population-based cohort of Latinos in California, 
a greater risk of injurious falls was reported in those with both central 
vision impairment (OR = 2.76; 95% CI = 1.10, 7.02) and peripheral vision 
impairment (OR = 1.40; 95% CI = 0.94, 2.05) (Patino et al., 2010). A loss 
of visual field was associated with fall-related fractures, and a relationship 
between a recently acquired decline in visual acuity and falls with fracture 
was observed in the Blue Mountain Eye Study (Hong et al., 2014; Klein et 
al., 2003). Interestingly, both falls and falls with fracture were more likely 
in participants with a unilateral, rather than bilateral, visual acuity deficit, 
which is similar to the findings of an earlier study, suggesting that poor 
depth perception may be a contributor to falls (Felson et al., 1989). Indeed, 
poor depth perception has been associated with hip fracture in other epide-
miological studies (Cummings et al., 1995). Poor contrast sensitivity is also 
associated with risk of fall-related fractures (de Boer et al., 2004).

In a prospective study of seniors between the ages of 75 and 80 years, 
lowered vision4 at baseline was associated with an increased risk of injuri-
ous accidents requiring hospitalization over 10 years of follow-up (Kulmala 
et al., 2008). A visual acuity worse than 0.3 on the Landolt ring chart 
(roughly equivalent to 20/65) was not associated with a risk of injurious 
accidents, possibly because persons with more severe visual impairment 
restricted their activities, resulting in less opportunity for injury. However, 
in a separate study that used the National Health Interview Survey (NHIS) 

4  Visual acuity was assessed using the Landolt ring chart, which consists of 13 lines in which 
visual acuity is scored from 0.125 (worst), if the person can only see the first line, to 2.0 (best) 
if the person can correctly see the last line. Visual acuity between 0.3 and 0.5 in the better 
eye was defined as lowered vision, and vision better than 0.5 was defined as normal vision.
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to follow more than 100,000 adults for up to 7 years, severe bilateral vision 
impairment was associated with a risk of death due to unintentional injury 
(HR = 7.4; 95% CI = 3.0, 17.8) (Lee et al., 2003).

Mental Health

Compared to people with normal vision, those with vision impairment 
are at a higher risk for depression, anxiety, and other psychological problems 
(Kempen et al., 2012). Among older adults with vision impairment, the rates 
of depression and anxiety are significantly higher than among both individu-
als of similar ages without vision impairment and those of similar ages suf-
fering from other chronic conditions, such as asthma or chronic bronchitis, 
heart conditions, and hypertension (Kempen et al., 2012). Distress related to 
vision loss is more strongly correlated with depression than other key risk 
factors such as negative life events or poor health status (Rees et al., 2010). 
Among visually impaired individuals, those with depressive symptoms report 
more functional limitations. The reasons for the relationship between depres-
sion and poor visual function are unclear and may be bi-directional, but 
patient-level differences in eye disease and general medical condition did not 
account for the observed relationship (Rovner and Casten, 2002; Rovner et 
al., 2006). One randomized, controlled trial of an integrated mental health 
and vision rehabilitation program (compared with vision rehabilitation with 
non-directed supportive therapy) for patients with macular degeneration 
and subsyndromal depressive symptoms found significantly reduced rates 
of depression symptoms and better functional outcomes in the intervention 
group (Rovner et al., 2014). This work suggests that some of the functional 
and affective consequences of vision loss are remediable.

As discussed in Chapter 2, children with uncorrected refractive error 
are more likely to underperform on some metrics of academic perfor-
mance (Kulp et al., 2016). Academic problems have been found to be 
negatively associated with anxiety, with the frequency increasing with age 
in both children and adolescents (Mazzone et al., 2007). Similarly, among 
adolescents, vision impairment is associated with an increased preva-
lence of psychopathological symptoms, including depression and anxiety  
(Garaigordobil and Bernarás, 2009). An analysis of data from NHIS did 
not show evidence for a direct relationship between vision impairment and 
death from suicide (HR = 1.50; 95% CI = 0.90, 2.49); however, the study 
did indicate an indirect effect of visual impairment on death from suicide 
due to poorer self-rated health (HR = 1.05; 95% CI = 1.02, 1.08) and the 
number of non-ocular health conditions (HR = 1.12; 95% CI = 1.01, 1.24). 
These results suggest that people with vision impairment may be at greater 
risk of suicide due to vision impairment’s association with poor general 
health (Lam et al., 2008).
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Cognition

Several studies have found that cognitive impairment is more prevalent 
and progresses more rapidly in older adults with vision impairment than in 
those without (Lin et al., 2004; Ong et al., 2013; Reyes-Ortiz et al., 2005; 
Rogers and Langa, 2010; Tay et al., 2006; Whitson et al., 2007). About 
4 percent of community-dwelling persons over age 65 have both cogni-
tive and vision impairments, making the co-occurrence of these problems 
more prevalent than such well-recognized conditions as Parkinson’s disease 
and emphysema (Whitson et al., 2007). People with age-related macular 
degeneration (AMD) have higher rates of cognitive impairment than their 
peers, lower scores on cognitive tests, and a higher risk of incident demen-
tia (Baker et al., 2009; Clemons et al., 2006; Klaver et al., 1999; Pham et 
al., 2006; Wong et al., 2002; Woo et al., 2012). Other studies suggest that, 
even without dementia, AMD patients still perform more poorly on tests 
of verbal fluency and memory (Clemons et al., 2006; Whitson et al., 2010, 
2015; Wong et al., 2002). Research has failed to demonstrate a clear genetic 
link between AMD and dementia (Butler et al., 2015; Souied et al., 1998). 
These results suggest more research is needed to fully assess the reasons 
behind the link between vision and cognitive impairment in adults.

In children, uncorrectable vision impairment frequently occurs in the 
context of comorbid conditions, making it difficult to quantify the direct 
impact of visual impairment and blindness on cognitive skills, academic 
performance, and QOL. Many children who have been diagnosed with 
neurodevelopmental disorders (genetic or acquired) have been found to 
also have an associated vision problem that has led to visual impairment. 
Current research focuses on determining the prevalence of these eye health 
and vision disorders that occur with the underlying neurodevelopmental 
diagnosis (Salt and Sargent, 2014). For example, children with cerebral 
palsy have been found to have a higher prevalence of strabismus, visual 
impairment due to uncorrected refractive error, eye movement disorders, 
and visual perceptual deficits than normally sighted children of the same age 
(Lew et al., 2015; Salt and Sargent, 2014). A higher rate of vision impair-
ment has also been documented for children with Down syndrome (Cregg 
et al., 2003). It is difficult to ascertain the influence of the vision loss on 
cognitive or academic function in diagnoses that are already associated with 
cognitive impairment. One study demonstrated that children diagnosed 
with toxoplasmosis who present with reduced vision perform more poorly 
than children diagnosed with toxoplasmosis without vision impairment on 
verbal and performance measure of intellectual ability (Roizen et al., 2006). 
A meta-analysis on children with cerebral palsy found that visual percep-
tual deficits were prevalent in those children but none of the studies had a 
control comparison group (Ego et al., 2015). These children often perform 
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below the level expected for their chronological ages, yet they have neither 
been categorized as visually impaired, nor referred for services (Flanagan 
et al., 2003).

Although an association exists between vision impairment—as well as 
some specific eye disorders—and cognition, the mechanisms underlying this 
relationship are unclear. One possibility is that diseases of the eye have a 
negative effect on cognitive processes, either directly or indirectly. In people 
with vision impairment, the loss of cognitively stimulating activities, such 
as reading, may diminish other cognitive abilities (Lindenberger and Baltes, 
1994). Additionally, the brain is known to change in response to decreased 
visual input, and these changes may affect regions or neuronal pathways 
that support cognitive processes (Liu et al., 2007, 2010; Pascual-Leone et 
al., 2005). A second possibility is the “common cause” theory, which holds 
that genetic, environmental, or medical risk factors cause disease in the 
brain and eye simultaneously (Klaver et al., 1999; Lindenberger and Baltes, 
1994). Another possibility is that confounding factors, such as behavior and 
economic status, contribute to the observed relationship between vision 
impairment and cognitive impairment.

Hearing Impairment

The prevalence of co-existing impairment in vision and hearing, also 
referred to as dual sensory impairment (DSI), increases markedly with 
age. A range from 9 to 21 percent of adults over the age of 70 possess 
some degree of DSI (Saunders and Echt, 2007). In an Australian cohort, 
the prevalence of DSI was even higher, reported to be 26.8 percent in par-
ticipants ages 80 and older (Schneider et al., 2012). In a cross-sectional 
study of a random sample of 446 older adults (mean age 79.9 years) from 
Marin County, California, eight measures of visual ability were associated 
with risk of hearing impairment (defined as moderate bilateral hearing 
loss, threshold >40 dB) (Schneck et al., 2012). However, the relationship 
between vision impairment and hearing impairment only achieved statisti-
cal significance for three measures of visual acuity in low contrast condi-
tions. Additional research is needed to determine whether vision loss is an 
independent risk factor for hearing loss and, if so, what factors underlie 
this relationship.

Mortality

Several studies report associations between vision impairment and an 
increased risk for all-cause and injury-related mortality, as compared to 
controls with normal vision (Christ et al., 2014; Lam et al., 2008; Lee et al., 
2002, 2003; Zheng et al., 2014). One possible cause of the greater mortality 
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in visually impaired people may be their elevated risk of accidents and falls. 
In the longitudinal study by Christ and colleagues (2014), the relationship 
between worse visual acuity and mortality was mediated by disability in 
instrumental activities of daily living, which suggests that some deaths may 
result from an impaired ability for self-care and disease management.

The relationship between vision impairment and mortality is certainly 
confounded by medical conditions (e.g., diabetes, obesity, hypertension, 
autoimmune disorders), lifestyle factors (e.g., smoking, alcohol use), and 
socio-demographic factors (e.g., race, age, socioeconomic disadvantage). As 
detailed in the next section, the complicated interplay between eye health 
and other medical comorbidities is an important factor in monitoring and 
reducing the overall public health burden of vision loss.

MULTIPLE COMORBID CONDITIONS

The Office of the Assistant Secretary for Health defines chronic condi-
tions as, “conditions that last a year or more and require ongoing medical 
attention and/or limit activities of daily living” (Goodman et al., 2013, p. 3).  
Chronic conditions are associated with an increased risk of “early mortality, 
poor functional status, unnecessary hospitalizations, adverse drug events, 
duplicative tests, and conflicting medical advice” (HHS, 2010, p. 2; see also,  
Hwang et al., 2001; Vogeli et al., 2007; Wolff et al., 2002). Expenditures 
related to chronic conditions are substantial, with an estimated 66 per-
cent of total health care spending attributable to care for Americans with 
multiple chronic conditions (HHS, 2010). Approximately 14 percent of 
Medicare beneficiaries with six or more chronic conditions accounted for 
46 percent of total Medicare spending in 2010, while the 32 percent of 
beneficiaries with one or fewer chronic conditions accounted for 7 percent 
of spending (CMS, 2012).

Irreversible vision impairment resulting from eye disease should be 
considered a chronic condition; it can amplify the adverse effects of other 
illnesses and injuries, and people with vision loss commonly live with mul-
tiple chronic conditions. As of 2012, 117 million people had at least one 
chronic condition, with one in four adults reporting two or more chronic 
health conditions (CDC, 2016). Data from the Medical Expenditure Panel 
Survey show that among Americans over age 65 with eye disease, four 
out of five also had at least one of the following conditions: hypertension, 
heart disease, diabetes, or arthritis (Anderson and Horvath, 2004). Accord-
ing to a 2008 NHIS, a substantial number of people with chronic diseases 
reported trouble seeing: 34.8 percent of those with chronic kidney disease, 
30.9 percent of those with stroke, 23.8 percent of those with coronary heart 
disease, 23.6 percent of those with diabetes, 22.1 percent of those with 
arthritis, 19.7 percent of those with patients, and 19.4 percent of those with 
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hypertension (Crews and Chou, 2012). Whether or not any causal relation-
ship exists between vision impairment and non-ocular comorbidities, it is 
clear that any successful efforts to alleviate the burden of vision impairment 
and loss will need to take comorbidities into account.

Vision Loss Amplifies the Effects of Other Conditions

A study of individuals ages 65 and older found that patients with a 
visual impairment and any of several other illnesses or conditions were 
many times more likely to have difficulty performing basic physical and 
social tasks than individuals in the same age range without visual impair-
ment and without the particular illness or condition (Crews et al., 2006). 
For example, elderly individuals with severe depression, visual impair-
ment, or both were 10.0, 2.9, and 23.9 times more likely, respectively, to 
have moderate or severe limitations in their ability to socialize than people 
without either severe depression or visual impairment. Table 3-2 details 
the increased odds of encountering difficulty when undertaking these basic 
physical and social tasks among persons with visual impairment or a given 
comorbidity, or both. Whether or not comorbid vision impairment directly 
caused the excess disability (which cannot be inferred from descriptive 

TABLE 3-2 Adjusted Odds Ratio for the Self-Reported Difficulty 
Performing Tasks Among U.S. Adults Ages 65 and Older with Vision 
Impairment and/or Other Condition or Disease

Disease or 
Condition Reference 
Group

Condition or 
Disease

Vision Impairment 
Only

Condition or Disease + 
Vision Impairment

Physical Social Physical Social Physical Social

Diabetes 2.3  2.0 2.8 3.4  5.7  6.4
Heart problems 2.6  2.4 2.7 3.1  6.6  7.4
Hypertension 1.9  1.5 2.9 3.5  5.1  5.2
Stroke 3.9  4.2 2.7 3.2  9.5 11.5
Severe depression 7.9 10.0 2.5 2.9 19.5 23.9
Low back pain 2.4  1.9 2.9 3.2  5.9  5.7
Breathing problems 2.3  2.0 2.8 3.4  5.8  6.0
Hearing impairment 1.8  1.7 2.7 3.3  4.6  5.4
Joint symptoms 2.6  2.0 2.6 3.2  6.1  5.5

NOTES: All figures describe adjusted odds ratio of encountering moderate to severe limitations 
when performing either physical or social activities among persons with vision impairment or 
a comorbidity or both as compared to persons without a vision impairment or the relevant 
illness/condition. Physical activity refers to ability to walk 0.25 mile. Social activity refers to 
ability to socialize.
SOURCE: Adapted from Crews et al., 2006.
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data), vision impairment may help identify high-risk individuals or indi-
viduals with unmet needs who could be targeted for services and interven-
tions across a variety of other clinical specialties.

Both cognitive impairment and vision impairment are disabling in their 
own right, but the co-occurrence of the two has been associated with even 
higher rates of disability and low self-rated health (Whitson et al., 2007, 
2012a). Dual sensory impairment (concurrent vision and hearing defi-
cits) has been associated with a higher risk of cognitive decline, disability, 
depression, and mortality (Gopinath et al., 2013; Heine and Browning, 
2014; Lee et al., 2007; Lin et al., 2004; Schneider et al., 2011). Evidence is 
inconclusive regarding whether the combined effects of vision impairment 
and other impairments (cognition or hearing) on outcomes are synergistic 
or merely additive (Schneider et al., 2011; Whitson et al., 2007).

Vision Loss Complicates the Management of Other Conditions

As reviewed above, vision loss creates significant challenges in daily 
life. The challenge of not being able to see well can affect various vision-
reliant tasks that are frequently required for good chronic disease manage-
ment, including self-care (e.g., foot checks in diabetics, preparing nutritious 
meals) and transportation (e.g., getting to and from clinic visits). In addi-
tion, vision loss may create difficulties in medication adherence and man-
agement (e.g., reading pill bottles, ordering refills) so that individuals who 
develop vision loss associated with chronic conditions, such as diabetes or 
glaucoma, are at a disadvantage in managing those chronic conditions. For 
example, vision loss makes it difficult to properly administer medications 
such as insulin or eye drops. Thus, affected individuals are at risk of enter-
ing a “vicious cycle” of worsening health.

Other Conditions Affect the Management of Eye Disease

Comorbidities also affect patients’ ability to manage and cope with 
their vision impairment and eye health. One area of eye care where the 
impact of comorbid conditions has been studied is vision rehabilitation. 
Both cognitive impairment and depression have been associated with worse 
functional outcomes in vision rehabilitation (Rovner et al., 2002; Whitson 
et al., 2012b). A qualitative study of 98 older adults and their companions/
caregivers in an outpatient vision rehabilitation clinic identified five themes 
regarding the impact of comorbid medical conditions on the patients’ 
experiences in vision rehabilitation (Whitson et al., 2011). Comorbidities 
had the following implications for the success of vision rehabilitation:  
(1) concurrent medical problems resulted in fluctuating health status with 
“good days and bad days” that were unrelated to eye disease, (2) comorbid 
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conditions (e.g., hearing impairment, cognitive impairment) often amplified 
communication barriers between patients and providers, (3) participants 
and caregivers felt “overwhelmed” by competing health care demands,  
(4) comorbidities tended to delay progress in vision rehabilitation programs 
because of unexpected health events (e.g., falls, hospitalization, disease 
flares), and (5) some barriers imposed by comorbid conditions seemed to be 
reduced by the effective involvement of an informal companion5 (Whitson 
et al., 2011). A second qualitative study focused on the impact of comorbid 
cognitive impairment in vision rehabilitation (Lawrence et al., 2009). This 
study interviewed 17 individuals with co-existing vision impairment and 
dementia, 17 family caregivers, and 18 vision or dementia health specialists 
involved in the patients’ care (Lawrence et al., 2009). The study found that 
vision-related service providers felt ill equipped to manage dementia-related 
needs, while visual needs were accorded a low priority by those providing 
dementia services; a lack of collaboration between the two services led to 
an overcautious approach (Lawrence et al., 2009).

Comorbidities can also affect patients’ ability to manage specific 
aspects of their eye care. In particular, the administration of eye drops can 
be challenging for patients with a limited range of motion in the neck, with 
arthritis or neuropathy involving the hands, or with cognitive impairments. 
The precise impact of these comorbidities on medication adherence and the 
proper administration of eye drops merits further research, but one multi-
site study that video-taped glaucoma patients self-administering a single 
drop reported that individuals with arthritis were significantly less likely to 
have the drop land in their eye (Sayner et al., 2015).

OVERVIEW OF EXPENDITURES

Few studies are available that examine the total costs associated with 
all eye disease and vision impairment on a national level. A 2013 analysis of 
the economic burden of vision loss and eye disorders that was commissioned 
by Prevent Blindness estimated prevalence and costs from National Health 
and Nutrition Examination Survey (NHANES) data, Medical Expenditure 
Panel Survey (MEPS) data, and data from the Survey of Income and Pro-
gram Participation, the 2011 U.S. Census, and federal budgets (Wittenborn  
and Rein, 2013). This analysis estimated the direct and indirect costs 
attributable to vision loss and eye disease to be $138.9 billion in the United 
States in 2013 dollars and found that costs for individual states ranged 
from $250 million in Wyoming to more than $15.6 billion in California 

5  A friend or relative with whom the participant had at least weekly contact.
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(Wittenborn and Rein, 2013).6 The direct medical costs summed across all 
age groups attributable to, for example, diagnosed disorders, undiagnosed 
visual loss, and optometry7 visits were $48.7 billion, $3.0 billion, and $2.8 
billion, respectively (Wittenborn and Rein, 2013). The total direct and 
indirect costs for eye disorders and vision loss per payer were $47.4 billion 
for government entities, $22.1 billion for private insurers, and $71.7 billion 
for patients (Wittenborn and Rein, 2013).

Table 3-3 provides a breakdown of the comprehensive costs by age 
group for major categories of direct and indirect costs associated with eye 
care in the United States. Directs costs associated with diagnosed vision 
impairments along with indirect costs associated with productivity loss 
account for approximately 70 percent of the comprehensive costs across 
all age groups. Medical vision aids, which include eyeglasses and con-
tact lenses, are the next largest expense category. Nursing home expenses 
account for an additional 30 percent of indirect costs but are attributable 
only to the over-65 population. These data suggest that interventions target-
ing the prevention and reduction of vision impairment have the potential to 
reduce overall costs. Although more data are needed for a comprehensive 
analysis of this assertion, shifting the burden of vision expenditures away 
from the possible downstream consequences of severe vision impairment 
toward items and services that promote the earlier diagnosis and treatment 
of vision-threatening diseases or conditions would extend the productivity 
and function of populations with vision impairment.

The costs of eye disorders and subsequent vision loss are shared by 
the government, private insurance, and individuals, including patients and 
families. According to a recent analysis, the $47.4 billion that the govern-
ment spends annually on eye disorders and vision loss is mostly for direct 
medical costs and long-term care (Wittenborn and Rein, 2013). One sys-
tematic review examined the average annual expense per patient in a cohort 
of Medicare beneficiaries and found per-patient costs in 2011 dollars to 
range from $12,175 to $14,029 for moderate vision impairment, $13,154 
to $16,321 for severe visual impairment, and $14,882 to $24,180 for 
blindness (Köberlein et al., 2013). In comparison, the authors cited a mean 
expense of $8,695 for patients with no vision loss as the control, indicating 

6  The state cost estimates were a function of the states’ populations within each age group. 
State populations were identified for the age groups 0–17, 18–39, 40–64, and 65+ based 
on the 2011 U.S. Census data. The burden estimate was divided by age for each age group 
to derive per-person costs for each group, then multiplied by the state population costs for 
each age group. These estimates do not include state-specific unit cost or utilization estimates 
(Wittenborn and Rein, 2013).

7  “These costs are measured separately from other medical costs in MEPS; they are not 
associated with diagnosis codes and are based on non-confirmed, self-reported expenditures” 
(Wittenborn and Rein, 2013, p. 2).
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that expenses for blind individuals can sometimes be more than double the 
control cost at the upper end of the range (Köberlein et al., 2013). The total 
of all these costs is substantial, considering that Medicare had 52.2 million 
beneficiaries in 2013 (CMS, 2014).

Private insurers covered approximately one-third of the total, or $22.1 
billion (Wittenborn and Rein, 2013). As with public insurance, the majority 
of these costs ($20.8 billion) were related to direct medical costs and sup-
plies (Wittenborn and Rein, 2013). Costs associated with diagnosed disor-
ders were by far the most substantial costs for private insurers, at more than 
$17 billion. The relatively small amount spent for medical vision aids ($2.6 
billion) reflects the limited available reimbursement coverage and accounts 
for the high spending burden for such aids by the individual payer ($9.7 
billion) (Wittenborn and Rein, 2013). The rest of the costs are attributable 
to reimbursement for long-term care. The costs associated with diagnosed 

TABLE 3-3 Economic Burden of Eye Disorders and Vision Loss  
(in millions of dollars)

 Comprehensive Costs (in $ millions)

Age Group 0–17 18–39 40–64 65+ All Ages

Direct costs

Diagnosed disorders $2,844 $5,067 $14,218 $26,640 $48,769 
Medical vision aids $1,480 $3,335 $6,222 $2,199 $13,236 
Undiagnosed vision loss $48 $474 $1,702 $798 $3,022 
Aids/devices $38 $77 $81 $553 $749 
Educational/school screening $651 $119 — — $769 
Assistance programs $25 $13 $23 $145 $207 
Total direct costs $5,086 $9,086 $22,246 $30,335 $66,752 

Indirect costs

Productivity loss — $12,978 $10,828 $24,622 $48,427 
Informal care $601 — $187 $1,264 $2,052 
Nursing home — — — $20,248 $20,248 
Entitlement programsa $0.50 $165 $279 $1,782 $2,226 
Tax deductionsa — $6 $11 $10 $28 
Transfer deadweight loss $47 $98 $538 $808 $1,490 
Total indirect costs $648 $13,075 $11,553 $46,941 $72,217 

Total economic burden $5,734 $22,161 $33,799 $77,276 $138,970 

Loss of well-being measures      

Disability adjusted life years lost 6.92 26.35 33.38 216.48 283.13 

a Transfer payment costs are not included in total.
SOURCE: Wittenborn and Rein, 2013.
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blindness and vision impairment averaged (across all payers) $6,680 per 
year (Wittenborn and Rein, 2013). By way of comparison, the annual costs 
for all different types of diagnosed medical disorders average $3,432 per 
person (Wittenborn and Rein, 2013). Despite the high costs associated with 
vision impairment and loss, the per-person costs for vision correction aver-
age only $81 per year (Wittenborn and Rein, 2013). One expert suggested 
that the cost to expand all required pediatric vision-related services under 
the Patient Protection and Affordable Care Act of 2010 to all beneficiaries 
covered by private insurance would range from $1 to $2 per member per 
month (Spahr, 2015).

Individuals paid for slightly more than half—$71.7 billion—of the 
total cost of eye disorders and vision loss, “largely due to productivity and 
informal care losses” (Wittenborn and Rein, 2013, p. 5). Of that $71.7 bil-
lion covered by individuals, direct costs accounted for approximately $15.5 
billion primarily for medical vision aids ($9.7 billion), diagnosed disorders 
($4.7 billion), aids and devices ($749 million), and undiagnosed vision 
impairment ($372 million) (Wittenborn and Rein, 2013). Indirect costs 
accounted for more than $56 billion of the individual costs. Those indirect 
costs were due to productivity losses caused by reduced workforce involve-
ment and lower wages, the costs of informal care, and long-term care costs 
(Wittenborn and Rein, 2013). One national survey of working age adults 
found that 52 percent of them had less than $1,000 on hand to pay for out-
of-pocket expenses associated with the diagnosis of an unexpected serious 
illness; 28 percent had less than $500 (Aflac, 2015).

Figure 3-1 indicates that the costs attributed to eye and vision health 
increase with age across all payers and that the over-65 population is 
responsible for the vast majority of expenses for all payers, except private 
insurance. This is not surprising given the individual costs attributable 
to specific age-related eye diseases and conditions and the prevalence of 
diabetes in older populations. For example, diabetic retinopathy cost the 
United States $493 million in 2004, with 60 percent of the direct medi-
cal costs incurred by 40 to 60 years olds (Rein et al., 2006). Similarly, in 
2009, the estimated costs to Medicare from glaucoma reached $748 million 
(Quigley et al., 2013). Schmier and Levine (2013) estimated the total loss 
in gross domestic product related to AMD was almost $42 billion in 2012 
dollars. The costs attributable to individual cases vary by the severity of 
the disease or condition. For example, the distribution of AMD-associated 
costs varies by disease stage, “with greater cost for diagnosis procedures 
with earlier AMD and more on caregiving and institutional care with 
wet AMD” (Schmier and Levine, 2013). One study found a four-fold 
increase in direct ophthalmology-related costs between asymptomatic ocu-
lar hypertension/earliest glaucoma ($623 per year) and end-stage glaucoma/
blindness ($2,511 per year) (Varma et al., 2011). The authors suggested 
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that “early identification and treatment of patients with glaucoma and 
those with ocular hypertension at high risk of developing vision loss may 
reduce the individual burden of disease on [health-related quality of life] 
and also may minimize personal and societal economic burdens” (p. 5).

In addition to incurring direct costs related to vision care, people 
with vision impairment tend to experience a lower QOL and decreased 
health status (as discussed in this chapter), and vision loss can complicate 
and exacerbate other comorbid conditions, driving up costs and worsen-
ing outcomes. For example, Bramley and colleagues (2008) demonstrated 
among Medicare beneficiaries with glaucoma that patients with any vision 
loss had 46.7 percent higher costs compared with patients without vision 
loss; the higher costs were the result of the increased risk for nursing home 
admission, depression, falls, accidents, and injury. These outcomes account 
for some of the most substantial health expenditures. As such, in order to 
secure population-level improvements in the field it will be critical to under-
stand that the costs associated with vision impairment and eye disease are 
borne not only by individuals, but also by their caregivers, taxpayers, and 
employers. Without dedicated action, society as a whole will increasingly 
bear the burden of the direct costs from increasing yet avoidable Medicare 
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spending and of the indirect costs from substantial lost productivity and a 
reduced labor force.

CONCLUSION

Vision impairment results in significant expenditures, both direct and 
indirect, and has the potential to affect almost every aspect of a person’s 
life. Vision loss affects more than one’s ability to see the world clearly. The 
consequences of vision impairment often negatively impact QOL, including 
the number of physical and mental unhealthy days and overall dissatisfac-
tion with life. Individuals with vision impairment are also more likely to 
experience restrictions in their independence, mobility, and educational 
achievement, as well as an increased risk of falls, fractures, injuries, poor 
mental health, cognitive deficits, and social isolation.

Vision loss also amplifies the effects of other chronic conditions and is a 
chronic condition itself. People with a vision impairment and other illnesses 
or conditions are more likely to have difficulty performing tasks and report-
ing poor health. Vision loss can also complicate chronic disease management, 
including self-care, transportation to and from doctor’s appointments, and 
the proper administration of medicine. Moreover, other conditions may affect 
the management of eye disease, including vision rehabilitation to improve the 
functionality and quality of life for those with vision impairments.

No studies are available on the total costs attributable to the promo-
tion of eye and vision health and the economic impact of vision loss in 
the United States. However, the few studies available that have looked at 
overall direct and indirect costs found that national costs are in the billions 
each year and vary substantially by state. Total costs also vary by age and 
by payer, with substantial costs incurred by individuals, including costs 
of caring for family members with vision impairment. Population health 
approaches to improve eye and vision health will need to focus on the direct 
and indirect costs as objective measures of the impact of vision impairment 
but also as measures of equity among populations most likely to be affected 
by vision impairment.
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4

Surveillance and Research

Surveillance is one of the cornerstones of public health, and it provides 
the basis for public health decision making (Lee et al., 2010). The World 
Health Organization defines surveillance as “the continuous, systematic 
collection, analysis and interpretation of health-related data,” and notes 
that surveillance is critical for determining and monitoring the incidence 
and distribution of a health issue (WHO, 2016). Sound decisions about 
public policy and the prioritization of resources depend on having rel-
evant and timely surveillance data. Surveillance of vision impairment and 
eye health is limited, however, and the lack of adequate surveillance has 
a substantial impact on public health efforts to address vision problems. 
The inability to detect and monitor prevalence and trends in the impact of 
vision impairment and blindness across the United States makes it difficult 
to characterize the burden of poor eye health among population groups 
and geographic locations and to then recommend specific effective inter-
ventions. A systematic and ongoing collection of relevant data about risk 
factors, the determinants of visual health, care practices and related health 
outcomes is needed to determine the nature and extent of the public health 
burden of eye disease and vision loss; to identify risk factors and at-risk 
populations; to discover disparities in access, care, and outcomes; and to 
tailor interventions to the needs of the public (West and Lee, 2012). This 
report has emphasized the need to prevent, correct, and slow the progres-
sion of eye disease; surveillance measures that focus only on an endpoint 
of vision impairment and blindness without regard to clinical measures 
that allow for identification of staging of diseases from early to advanced 
will miss opportunities to halt progression. A surveillance system for visual 
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health may also serve as a valuable source of data for etiologic studies  
(CDC, 2011a).

Research, which builds on surveillance, includes epidemiologic, behav-
ioral, and laboratory research (Lee et al., 2010). Surveillance data can be 
used to suggest hypotheses that can be tested in research studies. Typically, 
such studies about eye health focus on the natural history of eye disease 
and vision loss, the risk and protective factors for eye disease and vision 
loss, and comorbidities. From a population health perspective, the role 
of the social determinants of eye health is important to understand. The 
relevant social determinants include socioeconomic, cultural, and environ-
mental conditions, as well as social and community networks (Dahlgren 
and Whitehead, 1991).

Vision impairment and blindness are appropriate targets for surveil-
lance and research because they adversely affect a large portion of the 
population, affect populations unequally, can be reduced by treatment and 
preventive efforts, and will become an increasing burden as the population 
ages (Saaddine et al., 2003). Eye health can be both an ultimate, or an 
intermediate outcome. It can be an endpoint that results from a malfunc-
tion or compromised physiological function of the eye or visual system. In 
other cases, reduced vision is an intermediate outcome that can signal the 
presence of underlying or co-existing diseases and conditions. Understand-
ing the risk and protective factors (including treatment), the progression of 
eye diseases, related outcomes, and disparities associated with eye health 
for specific populations can, therefore, be used to reduce vision impairment 
and blindness more efficiently and to improve the overall management and 
treatment of diseases and conditions that affect population health. The 
determination of surveillance and research priorities should be similar to 
those used by Healthy People or Leading Health Indicators.

Surveillance and research on eye health and vision impairment can be 
used for a number of purposes, including

• Estimating the magnitude of the problem of vision impairment and 
the preventable burden;

• Understanding the natural history of eye disease from a population 
health perspective;

• Understanding how specific interventions halt the progression of 
disease from early to advanced stages;

• Understanding the relationship between risk factors and eye health 
outcomes;

• Documenting the existence of social determinants and policies 
affecting visual health;

• Evaluating prevention and control strategies;
• Detecting changes in health practice;
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• Assessing the quality of eye care;
• Assessing the impact of occupational health and safety devices;
• Assessing the unmet need for timely care for specific disorders/

conditions;
• Planning public health actions and the use of resources; and
• Identifying research needs.

This chapter identifies current surveillance and research methods, 
including surveys, population-based studies, patient information systems, 
and meta-analyses, and describes the strengths and limitations of each 
method. The chapter explores the challenges in obtaining data about eye 
diseases and vision impairment, and identifies opportunities to improve 
surveillance and research.

SURVEILLANCE

There is no current surveillance method that accurately and compre-
hensively measures the total burden of visual impairment and eye disease. 
Existing data collection methods and tools that are used to measure other 
health topics often ignore eye health, despite the available options for incor-
porating eye health measures into the data systems and tools that are used 
for other purposes. In addition, there is no single surveillance system that 
allows for the monitoring of prevalence and trends in eye health indicators 
within and between population groups. Vision health is a critical part of 
overall health, and the nation’s health information system should be able 
to monitor its epidemiology and treatment patterns in order to improve 
public health practice.

Surveys

Numerous health-related surveys conducted by the federal govern-
ment collect information about vision and eye health. (See a sampling of 
these surveys in Table 4-1.) Several state and regional surveys, such as the 
California Health Interview Survey, also include questions about eye exams 
and severe vision problems. These surveys use a variety of methods. For 
example, the Behavioral Risk Factor Surveillance System (BRFSS) employs 
a telephone-based survey (either by landline or cell phone), the National 
Ambulatory Medical Care Survey (NAMCS) uses information collected 
by clinicians during patient visits, and the National Health and Nutrition 
Examination Survey (NHANES) consists of both in-person interviews and 
physical examinations. Although the vision-related questions vary among 
surveys, most collect relatively little information about vision and eye 
health as part of the core instruments. The BRFSS, which collects state-level 
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TABLE 4-1 Select U.S. Department of Health and Human Services 
Nationwide Population and Organizational Surveys with Vision 
Components

Survey Description

Behavioral Risk 
Factor Surveillance 
System (BRFSS)

A cross-sectional telephone-based survey that collects information 
on health conditions and risk factors (Mokdad, 2009). The sample 
includes about 430,000 adults, and the collected data include 
demographic variables on race, sex, age, income categories, 
education level, and the number of children in the household 
(Mokdad, 2009). Data are continuously collected and released 
annually. 

Medical Expenditure 
Panel Survey (MEPS)

Annual surveys for families, individuals, medical providers, 
and employers that are divided into household and insurance 
components. The surveys collect data on the frequency and usage 
of specific health services, the costs, how services are paid for, 
and the characteristics (scope, cost, breadth) of health insurance 
coverage (AHRQ, 2009).

Medicare Claims 
Beneficiary Survey 
(MCBS)

A survey of a representative sample of Medicare beneficiaries that 
collects data to determine expenditures and the sources of payment, 
identify types of coverage, and trace the health outcomes and 
impacts of Medicare program changes (CMS, 2016b). 

Monitoring the 
Future Study (MTF)

An annual survey of 50,000 8th, 10th, and 12th graders that 
collects data on the behaviors, attitudes, and values of students. 
A subset of the sample is sent follow-up questionnaires post-
graduation (Monitoring the Future, 2016). 

National 
Ambulatory Medical 
Care Survey 
(NAMCS)

An annual survey that collects information about the use of 
ambulatory medical services in the United States based on 
the results from office-based physicians, who provide data 
on symptoms, diagnoses, medications, patient demographics, 
diagnostic procedures, and planned future treatment (CDC, 2015a). 

National Health 
and Nutrition 
Examination Survey 
(NHANES)

A program of studies conducted every 2 years among 5,000 
individuals that includes an interview of demographic, 
socioeconomic, dietary, and health-related questions; an 
examination that consists of medical, dental, and physiological 
measurements; and laboratory tests (CDC, 2015c).

National Health 
Interview Survey 
(NHIS)

An annual survey that collects data from about 75,000 to 100,000 
individuals of all ages. Surveys include a set of basic health and 
demographic items, and one or more sets of questions on current 
health matters from the noninstitutionalized civilian population 
(CDC Foundation, 2015).

National Hospital 
Ambulatory Medical 
Care Survey 
(NHAMCS)

Data are collected from hospital emergency, outpatient departments 
and ambulatory surgical centers during a randomly assigned 
4-week reporting period. Staff are instructed on the completion of 
a patient record form that collects demographic data, complaints, 
source of payment, diagnoses, procedures, providers seen, cause of 
the injury, and characteristics of the facility (CDC, 2015a).
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TABLE 4-1 Continued

Survey Description

National Hospital 
Care Survey (NHCS)

A survey that describes patterns of hospital-based care delivery 
integrated with the NHAMCS, allowing episodes of care to be 
linked between different settings. Hospital-level characteristics, 
electronic health data, and abstracted clinical information are 
collected in this survey (CDC, 2015d). 

National Hospital 
Discharge Survey 
(NHDS)

Annual collection of data through survey forms or from purchased 
computerized data files from 1965 to 2010, which was replaced 
with the NHCS in 2011. The surveys collected information on the 
characteristics of patients discharged from nonfederal, short-stay 
hospitals. These data included personal characteristics, the source 
of payment, admission and discharge dates, medical diagnoses, and 
procedures (CDC, 2015b).

National Notifiable 
Disease Surveillance 
System (NNDSS)

A national surveillance system used by public health officials to 
monitor, control, and prevent the transmission and occurrence of 
nationally notifiable communicable and noncommunicable diseases. 
This information is collected from providers, laboratories, and 
hospitals (CDC, 2015f). 

National Profile 
of Local Health 
Departments 
(NPLHD) 

A Web-based survey of local health departments (LHDs) in the 
United States (with the exception of Rhode Island and Hawaii). It 
is periodically conducted by the National Association of County 
and City Health Officials, and it collects information about LHDs’ 
organization, responsibilities, workforce, funding, jurisdictional 
information, and core competencies (NACCHO, 2014). 

National Survey 
of Children with 
Special Health Care 
Needs (NS-CSHCN)

A national survey of a sample size of about 40,000 children that 
explores the extent to which identified children with special health 
care needs have medical homes, adequate health insurance, access 
to needed services, and adequate care coordination. The survey 
includes questions regarding a child’s need for eyeglasses or vision 
care and whether the need was met (CAHMI, 2016b). 

National Survey of 
Children’s Health 
(NSCH)

The survey examines the physical and emotional health of about 
100,000 children ages 0 to 17 years throughout the United States. 
Special emphasis is placed on factors that may relate to well-
being of children, including medical homes, family interactions, 
parental health, school and after-school experiences, and 
safe neighborhoods. In 2011, survey administration included 
two questions to ascertain whether a child had been screened 
or examined. The survey is sponsored by the Maternal and 
Child Health Bureau of the Health Resources and Services 
Administration. In 2017, this survey will be integrated with the 
National Survey of Children with Special Health Care Needs 
(CAHMI, 2016a).

National 
Vital Statistics 
System-Mortality
(NVSS-M)

A source of geographic, demographic, and cause-of-death 
information collected through the collaboration of inter-government 
agencies. The data are collected from registration systems legally 
responsible for the processing of vital life events, with software 
available to automate the coding of medical information on the 
death certificate (CDC, 2016c).

continued
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data and samples about 400,000 people annually, asked one vision ques-
tion in the 2014 core questionnaire: “Are you blind or do you have serious 
difficulty seeing, even when wearing glasses?” An optional diabetes module 
that has questions about eye exams and whether diabetes has affected the 
respondent’s eyes, and an optional vision module that was used from 2005 
to 2010 asked about difficulty seeing, the receipt of eye exams, and diag-
nosed eye diseases. The National Health Interview Survey (NHIS) collects 
nationally representative data on nearly 100,000 respondents, using ques-
tions similar to BRFSS. A vision supplement was administered in 2002 and 
2008. NHANES, which collects data on a representative sample of about 
5,000 participants, is the only national survey that includes an objective, 
clinical measure of vision impairment (visual acuity of 20/50 or worse in the 
better-seeing eye) (Vitale et al., 2006). In addition, the NHANES examina-
tion has at times included components designed to measure the presence 
of eye diseases and conditions. For example, the 2005–2006 examination 
utilized two ophthalmological components in addition to vision measure-
ments. Frequency doubling technology was used to test for visual field loss 
from diseases such as glaucoma, while the retinal imaging exam tested for 
retinal conditions such as diabetic retinopathy and age-related macular 
degeneration (AMD) (CDC, 2015e). However, NHANES has not conducted 
eye examinations or asked eye-related questions since 2008 (CDC, 2015e). 
In addition to information about vision and eye disease, these surveys col-
lect demographic information and data about comorbidities and health 
risk factors.

These surveillance systems and the data collection instruments they use 
are powerful tools for measuring the prevalence of vision impairment and 

TABLE 4-1 Continued

Survey Description

National Worksite 
Health Promotion 
Survey (NWHPS)

A nationally representative, cross-sectional telephone survey of 
employee health promotion programs, categorized by organization 
size and industry. Its key measures include worksite size, industry, 
how long the promotion program has been maintained internally, 
and barriers to offering a health promotion program. It has been 
conducted four times in 1985, 1992, 1999, and 2004 (Linnan et 
al., 2008). 

Survey of Income 
and Program 
Participation (SIPP)

A series of national panels surveying from 14,000 to 52,000 
interviewed households, with each panel lasting 2.5 to 4.0 years, 
the most recent having begun in February 2014. The panels collect 
data related to types of income, labor force participation, social 
program participation and eligibility, and general demographic 
characteristics in order to estimate coverage and outcomes of 
government programs (U.S. Census Bureau, 2016). 
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eye disease, along with the associated risk factors and outcomes. Because 
surveys use representative and often large samples, the results can be gener-
alized to the noninstitutionalized population. Because the surveys are usu-
ally conducted annually, the resulting data can be used to document trends 
over time. However, there are limitations to these data: the metrics vary 
among surveys, most surveys rely on self-reported data, data on vision and 
eye disease are collected and reported relatively infrequently, and few sur-
veys can provide information at a local level. Because of these limitations, 
a survey that produces vision-related data that is timely, representative, and 
standardized remains an unmet goal in advancing eye health.

The following methodological issues constitute the key challenges 
in constructing a national surveillance strategy. First, the metrics used 
to assess vision impairment and eye disease vary among surveys. There 
are no standardized survey questions to measure vision or eye health, 
and, as a result, estimates of vision impairment and prevalence of eye 
diseases vary significantly. Surveys may use objective clinical measures 
(NHANES) or self-reported assessments (BRFSS, NHIS). Surveys may 
ask a general question such as “Do you have serious difficulty seeing?” 
(BRFSS core questionnaire), or may use specific scenarios to assess dis-
tance and near vision acuity, such as whether the respondent has diffi-
culty reading the print in a newspaper or recognizing a friend across the 
street (BRFSS vision module). Publications that use these data to define 
visual impairment may use any of these metrics or a combination of them. 
The eye conditions that are studied in these surveys are generally lim-
ited to AMD, diabetic retinopathy, cataracts, and glaucoma, even though 
there are other common and disabling conditions (Wittenborn and Rein,  
2016).

Because the survey questions, definitions, and measurements differ 
across surveys, it is challenging to compare visual impairment and eye 
disease estimates across surveillance systems. As a result, simple questions 
such as “How many people are blind?” are difficult to answer, and the 
estimates vary widely (Wittenborn and Rein, 2016). In addition to the 
issue of the standardization of questions to measure eye-related conditions, 
NHANES, BRFSS, and NHIS pose demographic and comorbidity-related 
questions in ways that may prompt different answers from the same indi-
vidual (Zambelli-Weiner et al., 2012).

Second, most surveys rely on self-reported answers to a small number 
of questions. While these types of less resource-intensive surveys yield a 
large, representative sample size, self-reported information can be unreli-
able, especially because vision impairment is difficult to assess via survey 
questions. For example, the BRFSS vision module provides five options for 
reporting the degree of difficulty in reading a newspaper or seeing a friend 
across the street: no difficulty, a little difficulty, moderate difficulty, extreme 
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difficulty, and unable to do. It may not be easy for respondents to choose an 
answer from a spectrum of responses, and evidence suggests that individu-
als are not good at assessing their own vision (Wittenborn and Rein, 2016). 
The data gleaned from these survey responses provide an estimate of the 
prevalence of visual impairment, but the estimate is likely not as precise as 
would be an estimate obtained from a surveillance tool that uses clinical 
examinations to measure visual impairment.

Third, the frequency of data collection and reporting makes some 
surveys less suitable for recognizing trends or evaluating changes due to 
interventions. For example, NHANES data are collected annually but data-
sets and estimates are released only every 2 years in staggered amounts to 
accommodate the volume of data (CDC, 2015g). NAMCS and the National 
Hospital Ambulatory Medical Care Survey (NHAMCS) disseminate reports 
24 months after data have been collected. Vision-specific data are not rou-
tinely or frequently collected. For example, NHIS had a vision supplement 
only in 2002 and 2008, NHANES has not consistently collected vision data 
since 2008, and the BRFSS vision module was discontinued after 2010.

Patient Data

Electronic Health Records

An enormous potential for surveillance exists in electronic health 
records (EHRs) from clinical providers. These records provide the most 
detailed health care data available, including examination and testing out-
comes, diagnoses, procedures conducted, and services utilized (Rein, 2015). 
Public health programs in particular have the opportunity to benefit greatly 
from this newly available electronic health information, which has the 
potential to become a crucial component of surveillance. Public health 
practitioners need to leverage this electronic revolution by being innova-
tive in their use of new and existing electronic data sources. For health 
departments, the use of EHR systems may be the next frontier in chronic 
disease surveillance (Maylahn, 2013). However, while EHRs present a 
huge opportunity to understand local conditions, access to these databases 
is often limited and can be proprietary. Local health department staff may 
not be able to make use of the data or may not have staff who can spend 
time analyzing the data.

The American Academy of Ophthalmology launched an ophthalmol-
ogy electronic clinical registry, IRISTM (Intelligent Research in Sight), in 
2014. The IRIS registry collects uniform data, both clinical and patient-
reported information, that can be analyzed to inform clinical decision mak-
ing. IRIS captures data from 80 percent of U.S. ophthalmology practices 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

SURVEILLANCE AND RESEARCH 171

(Parke, 2015). As of January 2016, the IRIS registry represented data from 
14 million unique patients (Parke et al., 2016).

Similarly, the American Optometric Association’s Measures and Out-
comes Registry for Eyecare (MORE), a clinical data registry launched in 
2015, integrated EHR data from multiple systems to facilitate reporting 
for Centers for Medicare & Medicaid Services’ (CMS’s) Physician Quality 
Reporting System, and created an evidence base for future clinical decisions 
and research directions (AOA, 2015).

CMS has approved both IRIS and MORE as Qualified Clinical Data 
Registries, making substantial data available not only for quality reporting 
and CMS initiatives such as the EHR incentive program or the Value-based 
Payment Modifier program, but also for research utility through tracking 
outcomes and comparing clinical practice data (CMS, 2016a). However, 
Rein has cautioned that differences may exist between the clinical practices 
represented in the database and other populations of interest (i.e., popula-
tions without access to treatment) (Rein, 2015). In addition to IRIS and 
MORE, there are other commercial and not-for-profit sources of EHR data 
available, such as Epic Systems, though few of the data are related to vision 
or eye health (Rein, 2015).

Administrative Claims

Administrative claims from private insurers, Medicare, or Medicaid are 
a source of surveillance data about vision and eye-related health status and 
care utilization. Claims data rely on billing codes that indicate whether a 
service or procedure was performed or whether a patient received a diag-
nosis. These data are limited by the lack of detail inherent in billing codes 
and the possibility of human error in coding (Rein, 2015). Diagnostic codes 
may be too broad or too narrow, leading to under- or over-reporting of 
eye conditions (Elliott et al., 2012). However, administrative claims have 
many advantages versus other data sources. Data may be available over 
time for the same patient, provided that he or she remains enrolled in the 
same insurance plan (Rein, 2015). Large care providers, such as CMS or 
the U.S. Department of Veterans Affairs, have data that are representative 
of the subpopulations they serve (Elliott, 2012). Data from private insur-
ers are not necessarily representative of the general population, but there 
are a few sources of data that include many patients. These include the 
MarketScanTM research databases, which are commercial products offer-
ing fully integrated patient-level data from more than 170 million patients, 
and claims from Vision Service Plan (VSP) vision and eye care insurance, 
which include acuity readings and cover 77 million patients (Truven Health 
Analytics, 2016; VSP, 2016).
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Medicare data in particular have utility for surveillance. Medicare 
covers nearly all of the over-65 population. Medicare claims provide longi-
tudinal data, because people generally stay enrolled in Medicare from age 
65 on. The large amount of data available in Medicare claims allows for 
examination of lower-incidence conditions (Elliott et al., 2012). Medicare 
data have been used for a number of studies, including an analysis of 9 
years of data to estimate how many beneficiaries with diabetes and chronic 
eye diseases receive annual eye exams (Lee et al., 2003).

Patient information from EHRs or administrative claims as a source 
of surveillance data has an advantage over data from surveys or research 
studies because it is real-world data collected in real time: it captures diag-
nostic information, how care is actually being provided, and the outcomes 
of that care (Elliott et al., 2012). However, these data are only collected 
when patients present themselves for care and therefore do not include 
information about the people who cannot or will not use clinical care. 
In addition, no one source of patient data covers the entirety of eye care. 
Services may be provided by optometrists, ophthalmologists, or general 
practitioners, and vision care is often paid for out of pocket or with sepa-
rate vision insurance (Wittenborn and Rein, 2016). This division among 
multiple health and payment systems means that in order to get the full 
picture of eye care, patient data will have to be gathered from multiple  
sources.

Challenges

Although there is considerable quantitative and qualitative information 
about vision impairment and eye health available from myriad sources—
surveys, EHRs, and administrative claims—each of these sources has its 
limitations. There is no existing surveillance system that systematically 
collects data to track prevalence, the incidence of new cases, and dispari-
ties in vision health in order to identify the causes of these disparities, to 
determine the stage of eye disease progression, and to develop and “monitor 
public health initiatives, programs, and policies aimed at reducing the bur-
den of visual impairment and eye disease and eliminating existing dispari-
ties” (CDC, 2011a, p. 8). The lack of a comprehensive system is a major 
impediment to identifying and addressing the challenges and opportunities 
for public health action.

Vision and eye health surveillance is constrained by a number of over-
arching challenges. There are problems with data quality and collection, 
including a lack of standardized definitions to allow comparisons. Some 
populations—including groups that may be most at risk—are not captured 
by current surveillance methods. Technical and organizational challenges 
impede the integration of data sources and surveillance systems. Finally, 
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there is a lack of sustained support for surveillance activities at the federal 
level, and very limited support at state and local levels.

Scope and Quality of Data

Vision surveillance suffers from the limited scope of data that are avail-
able at the national, state, and local levels. National and state surveys and 
patient data systems collect some information about the presence of eye 
disease and vision impairment, but they fail to measure many other fac-
tors linked to visual impairment or eye disease. None of the surveillance 
methods discussed above measures the total burden of vision impairment 
and blindness, which includes the extent of visual acuity loss; the presence 
and stage of specific eye disease, comorbidities, and health-risk behaviors; 
social or physical limitations imposed by low vision; quality of life (QOL) 
measures; and the existence of barriers to accessing health care and reha-
bilitation services. Most surveillance focuses primarily on prevalence and 
incidence, and instruments do not usually measure factors such as access 
to care, barriers to the use of care, health literacy, or access to assistance, 
all of which may greatly affect the health and QOL of a person with visual 
impairment or eye disease (Wittenborn and Rein, 2016).

The lack of standardized measures of vision impairment, eye health, 
and related health indicators also impairs the collection and analysis of 
surveillance data. No gold standard method of measuring vision impair-
ment or the presence of eye disease has been developed or evaluated (Crews, 
2015). Furthermore, current evaluation methods fall short of providing 
a comprehensive understanding of the impact of vision impairment and 
blindness. For example, the most commonly used instrument to assess 
vision-related QOL in the eye health literature is the National Eye Institute 
Visual Function Questionnaire (VFQ-25), although many other measure-
ment approaches and instruments are in use (Heintz et al., 2012; Hirneiss, 
2014; Mangione et al., 2001). Psychometric flaws have been noted con-
cerning the VFQ-25 in its original structure, and other versions have been 
developed (Kowalski et al., 2012; Pesudovs et al., 2010). While generic 
QOL instruments capture some aspects of vision-related QOL, scales that 
only include items related to visual acuity or central vision are unlikely to 
capture the QOL impact of visual field deficits.

Consequently, surveys do not use the same metrics, and the ones that 
they use are not necessarily correlated with the clinical definitions coded in 
EHR and claims data. Standardized measures are difficult to implement in 
part because vision loss is not an all-or-nothing concept. The loss of sight 
occurs across a continuum, with varying degrees of impairment and func-
tionality. Vision may be assessed with any number of measures, including 
acuity, contrast sensitivity, visual field, or night vision (Wittenborn and 
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Rein, 2016). There is no consensus on how vision impairment should be 
defined, so it is measured in different ways in different surveillance instru-
ments (Wittenborn and Rein, 2016). Likewise, eye conditions can vary 
from minor to fatal and can be short-lived or chronic; this complexity 
makes it difficult to identify which conditions to include in surveillance 
and how. Because visual impairment and eye disease are often undiagnosed, 
a surveillance instrument that relies on self-reported diagnosis to identify 
people with eye disease may underestimate prevalence (Wittenborn and 
Rein, 2016). One population-based study analyzing the agreement between 
self-reported data and medical record for prevalence of eye disease and eye 
care utilization suggested national estimates tended to underestimate rates 
of eye disease and overestimate eye care utilization (MacLennan et al.,  
2013).

Limited Local Data

Although national surveillance collects information about vision impair-
ment and eye health, there are limited data available at the local level, 
where interventions and policy decisions are often developed and imple-
mented. The BRFSS provides state estimates, but the data are not broken 
down further by county or municipality, while other national surveys such 
as NHIS and NHANES provide only national or regional estimates (IOM, 
2011). Increasingly, states and local communities are investing resources 
for data collection at the county level or in local jurisdictions. This trend 
has accelerated with the new requirements in the Patient Protection and 
Affordable Care Act of 2010 that tax-exempt hospitals must conduct an 
assessment of the health needs of their catchment areas and begin to address 
them (Rosenbaum and Margulies, 2011). This requirement builds on cur-
rent best practices of hospitals and hospital systems, which include the 
strategic investment of resources and the building of community partner-
ships, including local groups and leaders in public health, with the goal of 
improving overall community health. Every 3 years, hospitals must conduct 
community health needs assessments (CHNAs). These coincide with assess-
ments done by local health departments and others in the community. The 
goals of these assessments are to “identify existing health care resources and 
prioritize community health needs” (Stoto, 2013, p. 4). Each hospital also 
must develop an implementation strategy to meet the needs identified by its 
CHNA and a set of performance measures to track progress (Stoto, 2013). 
These actions must be reported to the Internal Revenue Service using Sched-
ule H of Form 990 as an obligation for tax exemption. At the same time, 
the Public Health Accreditation Board established prerequisites of national 
accreditation for local health departments, including having completed a 
community health assessment, community health improvement plan, and 
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an agency-wide strategic plan within the past 5 years (CDC, 2016d; PHAB, 
2016; Riley et al., 2012). Data about the risk factors for eye disease and 
vision loss could be collected as part of these assessments, but eye-related 
issues must compete against the constellation of other public health prob-
lems present in communities.

One opportunity to improve the availability of local data involves 
combining data from community surveys with data from state and local 
surveillance systems to characterize patterns of risk, health outcomes, and 
relevant determinants. An example is the public health surveillance of 
cancer, in which data about cancer risk factors can be supplemented with 
information from cancer registries. Using geographic information system 
methods, data from different sources can be linked to help guide local can-
cer screening and treatment programs targeting high-risk or underserved 
communities (Birkhead and Maylahn, 2010). For vision surveillance, survey 
estimates of vision indicators can be augmented with clinical information 
about eye disease to produce a more complete picture of the eye health in 
a local community.

Availability of Data

Because public health surveillance is motivated by the public’s con-
cerns about a health issue, its impact on various groups, and what can be 
done to address it, surveillance data need to be made available, analyzed, 
and disseminated in a timely manner. However, as discussed above, some 
surveys collect and disseminate data infrequently. Furthermore, data on 
eye and vision health are often inaccessible to those who are not subject-
matter experts, and it may be difficult for a policy maker or member of the 
public to easily find accurate estimates of vision impairment or eye disease  
(Wittenborn and Rein, 2016).

Populations Not Captured

The surveillance of visual impairment and eye disease, whether con-
ducted by surveys or patient information databases, inevitably fails to 
include or represent some groups of people. For example, surveillance that 
relies on patient data, as found in EHRs or administrative claims, excludes 
people who are outside of the traditional clinical health system and who may 
be uninsured, underserved, or part of at-risk populations. People who can-
not speak English may be underrepresented in surveys. While most national 
surveys that are conducted via interviews accommodate non-English speak-
ers through the use of translators or bilingual interviewers, many of these 
services are restricted to the Spanish language or are only available in areas 
containing large numbers of non-English speaking respondents (Islam et al., 
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2010). Low-resource communities—including rural, homeless, and undocu-
mented populations—may be excluded from surveys and studies because 
they are difficult to contact. For example, the BRFSS, because it collects 
data by telephone, necessarily samples only those people who have access 
to a telephone. There are myriad ways in which surveillance methods fail to 
capture some populations; new or improved surveillance instruments should 
be designed to mitigate this as much as possible.

Lack of Integration Between Clinical and Public Health Data

Data from surveys and other population-based surveillance conducted 
by federal, state, and local public health agencies can contribute relevant 
information about eye health, especially for the country as a whole. Like-
wise, there is an abundance of data collected during patient health care 
visits that can be accessed from EHRs or administrative claims. Integrating 
these surveillance systems would allow for a more comprehensive picture 
of visual health. However, major constraints prevent this information from 
being aggregated or shared to create richer and more useful data. For 
example, there are technical constraints, including software incompatibility 
and lack of interoperability of datasets. Commercial and legal constraints 
affect data sharing and availability. Perhaps most importantly, coordina-
tion and collaboration among surveillance actors are limited. As a result, 
the nation lacks standard metrics for measuring vision impairment and 
eye health, there are limited sources for baseline data that can be used in 
surveillance and research, and significant hurdles stand in the way of inte-
gration or sharing between surveillance systems. Data that could be used 
to improve public health practice and clinical care are instead fragmented 
and siloed (CDC, 2011a).

Modest Funding Support

Vision and eye health surveillance efforts have received only modest 
attention and support from federal agencies. Several federal programs focus 
on eye health, including the National Eye Institute (NEI) and the National 
Eye Health Education Program (NEHEP) at the National Institutes of 
Health (NIH), and the Vision Health Initiative (VHI), which is housed in 
the Division of Diabetes Translation at the Centers for Disease Control 
and Prevention (CDC). These programs tend to emphasize research and 
education rather than surveillance activities. More recently, the NIH has 
begun to focus more heavily on genomics and personalized medicine than 
on population-level health. While these NIH research priorities are valu-
able in generating new knowledge, they may not offer the same poten-
tial impact as population-wide interventions and more traditional public 
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health approaches to disease, which include the monitoring and tracking 
of diseases to identify populations at risk and how interventions affect  
subgroups.

Over the past several years, funding for eye-related activities at the 
NIH and the CDC has remained fairly constant or has dropped slightly. 
The NEI funding,1 representing about 2 percent of all NIH funding, has 
remained around $700 million since 2010 (NIH, 2015). At the CDC, 
since 2010 the annual budget for the VHI has declined in both total 
amount and as a percentage of the overall CDC budget. The propor-
tion of the VHI budget allocated to glaucoma-specific activities has 
remained relatively constant—at 86 percent—since 2011 (CDC, 2011b, 
2012, 2013, 2014, 2016b). Funding and staffing for community surveil-
lance activities is limited as well. Funding for local health departments 
has been cut on the federal, state, and local levels in recent years, and as a 
result, thousands of public health jobs have been eliminated (NACCHO,  
2015).

However, integrating vision and eye components into the Multi-Ethnic 
Study of Atherosclerosis (MESA) was a way to “conduct surveillance by 
leveraging a relatively small investment of funds to build on an extensive 
existing study infrastructure” (Cotch, 2016, p. E1). MESA was originally 
designed as a multicenter community-based study on cardiovascular dis-
ease, risk factors, and outcomes in four different ethnic and racial groups 
(MESA, 2016a). Retinal photography and a refraction assessment were 
added to the study, and the inclusion of these components introduced 
access to the data collected from the rest of the study on comorbid condi-
tions, genetic profiles, behaviors, and multiple health outcomes, with the 
potential of providing a broader, comprehensive picture of health (Cotch, 
2016; MESA, 2016b). Research from the initiative included a study that 
published prevalence rates of AMD by age, gender, and four racial and 
ethnic groups using objective, clinical measures as the means to collect data 
(Klein et al., 2006).

RESEARCH

Surveillance is used to collect essential data on the prevalence of vision 
impairment and eye disease, the presence of risk factors, and details about 
the populations affected. Research builds on this data but is distinct in that 
it may include additional data on the causes and risk factors associated 
with vision impairment and eye disease, such as socioeconomic status, the 
presence of comorbidities, and access to eye care, and it may be used to 

1  Funding reported is the actual amount from the Congressional Appropriations, prior to 
obligations for HIV research and transfer costs.
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identify correlations or causation between these factors and disease. Surveil-
lance can lead to the identification of research gaps and helps justify the 
resources for research (Lee et al., 2012). As discussed earlier in this report, 
there is an urgent need for more research on vision health, including basic, 
clinical, applied, and translational research. Particularly important for the 
health of the population will be research that elucidates the effectiveness of 
population health interventions in preventing and reducing eye disease by 
addressing the underlying social determinants of health and primary and 
secondary prevention. Research can be performed by collecting original 
data, or through an analysis of existing data.

Types of Research

Analysis of Surveillance Data

Surveillance data, such as data from surveys, can be used to answer 
research questions by combining data from studies that compare vision and 
eye disease to other factors such as socioeconomic status, race and ethnicity, 
or geographic area. For example, Chou and colleagues (2012) used several 
years of BRFSS data in order to assess the prevalence of annual eye care 
among diabetic adults who were visually impaired, analyzed by state, race 
and ethnicity, education, and annual income. Participants were defined as 
“visually impaired” if they indicated that they had moderate or severe dif-
ficulty reading print or recognizing a friend across the street. Zhang and 
colleagues (2012) combined data from NHANES and NHIS in order to 
explore disparities in vision health by race and ethnicity, education, and 
economic status. Kirtland and colleagues (2015) analyzed American Com-
munity Survey data to describe the geographic pattern of severe vision loss 
and to assess its association with poverty level. These types of analyses 
allow researchers to stretch the utility of survey data by combining and 
comparing data across years and surveys. However, the ability to conduct 
meta-analyses is constrained because of the limitations of surveys discussed 
above: metrics that vary from survey to survey, reliance on self-reported 
data, and infrequent data collection and reporting.

Population-Based Community Studies

Population-based community studies are the “backbone of eye disease 
epidemiological knowledge” (Wittenborn and Rein, 2016). This type of 
research collects detailed information about a specific population. The 
population can be defined in a variety of ways—for example, by geographic 
area (e.g., Framingham Heart Study or Baltimore Eye Survey), ethnic group 
(e.g., Chinese American Eye Study), or occupation (e.g., Nurses’ Health 
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Study)—and the population may be studied either in its entirety or by a 
representative sample. Population-based community studies can be either 
ongoing and long-term, or one-time assessments of a population.

Ongoing population-based community studies can provide valuable 
insight into the life course of a disease and the relationship of risk factors 
to disease outcomes. These prospective cohort studies collect a wide variety 
of data over a period of time from the same population. One of the longest-
running eye studies is the Beaver Dam Eye Study, which began in 1988 
with baseline examinations of nearly all of the 43- to 84-year-old residents 
of Beaver Dam, Wisconsin (about 5,000 initial participants) (Beaver Dam 
Eye Study, 2014). Researchers conducted follow-up examinations every 5 
years on all cohort members (more than 1,900 in each follow-up period), 
resulting in more than 300 publications of the study findings. The study 
observed the natural history of several eye diseases, tracked the decline 
in vision as participants aged, and measured the relationship between eye 
conditions and long-term exposures such as blood pressure levels (Beaver 
Dam Eye Study, 2014). The Rotterdam Study in the Netherlands, another 
population-based community cohort study, has been collecting informa-
tion on thousands of residents of Rotterdam since 1990 and is focused 
on cardiovascular, neurological, endocrine, and ophthalmological diseases 
(Hofman et al., 2007).

In addition to these long-term community studies, researchers also 
conduct one-time assessments of specific populations. For example, the 
Chinese American Eye Study sought to understand the prevalence of visual 
impairment and eye disease in Chinese Americans living in Monterey Park, 
California. Each of the 4,570 participants completed a questionnaire about 
health- and eye-related behaviors, risk factors, and their QOL, and under-
went a clinical examination (Varma et al., 2013).

The main limitation to population-based community studies is the 
potential for differences between the study population and the general 
population and thus a lack of generalizability (IOM, 2011). Because the 
population studied is usually a specific group of people, rather than a 
representative sample of the general population, data about prevalence 
or risk factors may not be applicable to people outside the group. More-
over, respondents may differ from nonrespondents even in the population 
studied. However, these types of studies also have significant benefits. The 
data are usually based on examinations rather than on self-reporting, so 
prevalence and incidence numbers may be more accurate (Wittenborn and 
Rein, 2016). Using a prospective cohort allows researchers to draw correla-
tions between disease outcomes and behavioral or environmental factors, 
while minimizing selection and recall bias (Kukull and Ganguli, 2012). In 
addition, in those cases when the participation of the cohort is ongoing, 
researchers can return to the cohort repeatedly for clinical examinations, 
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biomarker measurements, or new areas of investigation. This study method 
can be optimal for collecting information about a minority group. For 
example, because the Chinese American Eye Study selected its participants 
from the U.S. city with the highest percentage of Chinese Americans, it was 
less time- and resource-intensive than drawing a representative sample of 
Chinese Americans from across the United States. While the results may 
not be generalizable to the entire U.S. population, the information may be 
used to estimate prevalence and health issues in the U.S. Chinese American 
population using census data (Rein, 2015).

Meta-Analysis of Population-Based Studies

The meta-analysis of population-based studies can provide insight into 
links between vision and eye health and other factors. The findings of 
individual population-based studies may not be applicable to the general 
population; however, if the results can be replicated across multiple stud-
ies, the validity and generalizability are strengthened (Kukull and Ganguli, 
2012). In order to replicate findings, the studies must use the same stan-
dardized measurements and outcomes so that the data can be compared. 
The Beaver Dam Eye Study developed an imaging system and a standard-
ized scale for the severity of certain eye conditions that were subsequently 
used in several other population-based community studies. As a result, it 
has been possible to compare data among these multiple studies and draw 
more robust conclusions from the findings. For example, the Beaver Dam 
Eye Study found an association between smoking and the development of 
cataract and AMD. Two other ongoing studies using the same system and 
scale—the Blue Mountains Eye Study in Australia and the Rotterdam Study 
in the Netherlands—found the same correlation, despite differences in the 
populations (The Board of Regents of the University of Wisconsin System, 
2014). Similarly, a collaborative study between the Multi-Ethnic Pediatric 
Eye Disease Study and the Baltimore Pediatric Eye Disease Study used the 
same protocol and measurements to collect information on vision impair-
ment from more than 10,000 children. The population studied lived in Los 
Angeles or Baltimore and included large percentages of minority children 
(44 percent African American and 32 percent Hispanic) (NEI/NIH, 2011). 
By using the same protocol on a large, diverse study population, researchers 
increased the generalizability of the results.

Vision Problems in the U.S. (VPUS), a project of Prevent Blindness 
America, is a meta-analysis of 12 population-based studies, including the 3 
discussed above. VPUS uses the data from these studies, along with census 
data, to develop age-, race-, and sex-specific prevalence estimates on both 
the national and state levels (VPUS, 2012). The VPUS online database 
allows users to customize a research inquiry; for example, a user could 
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compare glaucoma rates in black females between three different states, 
or look at vision impairment by age in California. VPUS has estimates for 
four eye conditions (AMD, cataract, diabetic retinopathy, and glaucoma) 
and four categories of vision (vision impairment, blindness, hyperopia, and 
myopia). While VPUS provides valuable, easy-to-understand information 
about vision and eye disease, there are several limitations to the data. The 
studies on which VPUS relies may not be representative of the current U.S. 
population—all of the study populations were from small geographic areas 
and were not probabilistically sampled, 5 of the 12 studies are interna-
tional, and some of the data are up to 30 years old (Wittenborn and Rein, 
2016). Furthermore, the scope of the VPUS data is limited, with data on 
only four eye disorders and no information on rates of under-diagnosis of 
eye conditions (Wittenborn and Rein, 2016).

Population Health Administrative Databases

Databases that link information from different sources at an individual 
level can be a useful tool for population-based research. Population health 
databases are used to track the health of a population of interest based on 
agreed-upon metrics. Although these databases rarely include measures spe-
cific to eye health, they may contain measures that are risk factors for poor 
eye health. For example, America’s Health Rankings includes indicators on 
diabetes, high blood pressure, and smoking, all of which may affect eye 
health. These types of databases, which also include Healthy People 2020, 
Community Health Status Indicators, and data collected by the Trust for 
America’s Health, can be linked to eye-specific databases in order to answer 
research questions about relationships between eye health and environmen-
tal, behavioral, or other risk factors.

Challenges

Although there are many potential avenues for conducting eye-related 
population health research, there are several challenges. First, there is no 
existing research database that includes comprehensive information about 
visual impairment and eye health, as well as comorbidities, QOL, and 
other issues that are affected by and affect eye health. The major popula-
tion health databases do not include information about eye health, and 
eye-specific databases usually do not include general health information. 
As discussed above, VPUS is a valuable source of research data, but it is 
limited by the scope of the data. While it is possible to triangulate data 
between databases, a truly comprehensive database would allow for more 
in-depth, accurate research.
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Second, there is limited coordination or integration among the research 
efforts of federal government agencies and private players. The federal 
government supports basic, clinical, applied, and translational research 
on vision and eye health, but this support is spread across multiple agen-
cies. Eye-related research is supported by agencies including the Health 
Resources and Services Administration (HRSA), CMS, and the U.S. Depart-
ment of Veterans Affairs. The NIH’s support is spread across several insti-
tutes and programs including the NEI, NEHEP, the National Institute of 
Diabetes and Digestive and Kidney Diseases, and the National Institute 
of Minority Health and Health Disparities. VHI at the CDC has made an 
effort to create a coordinated public health framework for blindness and 
vision impairment and has promoted the inclusion of eye-related measures 
in the BRFSS and the NHANES (CDC, 2016a). However, there is no 
entity responsible for coordinating eye-related research, and federal budget 
support for eye and vision research has been fairly constant or has fluctu-
ated. In the private sector, several organizations support population health 
eye research, including Research to Prevent Blindness, the Association for 
Research in Vision and Ophthalmology (ARVO), and the National Alli-
ance for Eye and Vision Research. These organizations provide funding to 
researchers to perform basic clinical, applied, and translational research 
about eye disease and vision impairment. However, there is no coordinating 
body or national agenda to help integrate and prioritize these activities, and 
thus each agency or organization operates independently. On the local level, 
public health departments suffer from low funding, a plethora of competing 
demands, and a lack of coordination and leadership.

OPPORTUNITIES

Surveillance System

The United States needs a well-designed surveillance system that continu-
ously collects, analyzes, and reports on population data in a standardized, 
timely, and continuous manner that accurately represents the population of 
interest (Lee et al., 2012; West and Lee, 2012; Zambelli-Weiner et al., 2012). 
Building this system from the local jurisdiction up would help ensure that the 
work of local, state, and federal public health agencies is coordinated and 
focused, and that the insights derived from the system can be widely and 
effectively disseminated. Standardization of the definitions, data elements, 
and collection methods would allow for comparisons among datasets that 
could validate the surveillance measures, strengthen evidence, and expand 
findings. More timely dissemination of surveillance data would enable deci-
sion makers to deploy resources in an expedient manner to better address 
the needs of at-risk populations. Representative sampling is essential to the 
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methodological rigor and accuracy of surveillance findings, and it allows 
public health professionals to design appropriate and targeted interventions.

Steps have been taken to begin the process of creating a Visual Health 
Surveillance System. The CDC awarded a grant to investigators at NORC 
at the University of Chicago to develop a system that will produce new 
estimates for important eye health risk factors and outcomes including the 
use of eye care, as well as standardized visual health indicators and other 
resources for researchers (Rein, 2015). There are other opportunities to 
move forward in developing a comprehensive surveillance system; (1) Cur-
rent surveillance methods, particularly national surveys, can be expanded 
and enhanced in order to better measure the total burden of eye disease 
and visual impairment and their impact in communities. National surveys 
should include eye-related questions in the core questionnaire each year, 
and eye examinations should be reincorporated into routine surveillance; 
(2) Clinical and public health data can be combined in a more integrated 
approach, taking advantage of recent developments in methods of mea-
surement and technology; and (3) Collaboration and coordination can 
be increased among the surveillance community so that data and other 
resources are used more efficiently.

In addition to expanding and enhancing current surveillance instru-
ments, surveillance should include other variables that would likely be help-
ful in identifying and characterizing important risk and protective factors 
for poor eye health. For example, along with prevalence and incidence data, 
a surveillance instrument could collect information on the determinants 
of eye health, including social and environmental determinants, and the 
impacts of eye disease and vision impairment. Given the stagnation in NIH 
and CDC funding for eye-related activities, it is difficult to imagine that 
new surveillance activities specific only to eye health and vision impairment 
would be sufficiently comprehensive. However, population health databases 
that track these types of variables are available and could be used to supple-
ment vision-specific surveillance activities.

Opportunities to integrate and harmonize clinical and public health 
data into surveillance systems should be actively explored. As discussed 
above, a necessary first step toward integration will be the standardization 
of surveillance methods and tools used to collect surveillance data. The 
data elements are often not consistent across measurement approaches 
and may not align with the diagnostic criteria used by clinicians. With-
out standardization, it may not be possible to completely integrate these 
sources. However, efforts could be made to harmonize the data by identi-
fying similar data elements in each instrument and linking these elements 
across instruments in order to compare and analyze the data (Wittenborn 
and Rein, 2016). Existing, non-standardized data can also be combined 
and analyzed through statistical techniques such as small-area estimation 
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(Wittenborn and Rein, 2016). This technique combines data from multiple 
sources in order to produce robust estimates that could not be produced by 
any one data source (Wittenborn and Rein, 2016). However, this technique 
generally requires state and local data, which are currently lacking. These 
methods of integrating data across settings and populations would give 
researchers access to rich, real-world data that could be used to improve 
our understanding and approach to visual impairment and eye health.

To ensure that surveillance activities are aligned across agencies, meth-
ods, and geographic areas and to avoid duplicate efforts, more collabora-
tion and coordination will be needed between and within the eye and vision 
health community, and among population health surveillance experts. Key 
players include the NIH, Research to Prevent Blindness, ARVO, HRSA, 
the Agency for Healthcare Research and Quality, the Association of 
State and Territorial Health Officials (especially chronic disease directors 
and epidemiologists), and the National Association of County and City 
Health Officials, and the CDC. These players could work together to 
identify key elements of a surveillance system, including which conditions 
to include, consistent definitions that are correlated with clinical diag-
nosis criteria, standardized measurements, and methods for integrating 
and analyzing the data (Wittenborn and Rein, 2016). Bringing together a 
wide range of stakeholders at every step of the development process will 
help to ensure buy-in and acceptance for the resulting surveillance system  
(Wittenborn and Rein, 2016).

National Research Agenda

A research consortium dedicated to eye and vision health will be essen-
tial to promote and coordinate the above areas for potential improvement 
to eye-related surveillance and research. A research consortium can develop 
a national research agenda, which can serve to align and coordinate efforts, 
and to ensure that the most important areas of inquiry in instrument devel-
opment and research design are prioritized. The CDC took steps toward 
this end through the creation of a panel of 14 experts “to identify action 
steps and priorities to strengthen national and state surveillance systems to 
help assess and monitor disparities in eye health, vision loss, and access to 
eye care over time and respond to national, state, and local needs” (CDC, 
2015h). While this panel was a step in the right direction, an ideal research 
consortium would have a larger presence and focus. Likewise, the Vision 
Research Consortium at the University of California, Irvine, is a laudable 
effort; however, its focus only on basic, clinical, and applied research and 
its limited geographic range makes it insufficiently inclusive to serve as a 
national research consortium (University of California, 2016). There are 
several examples of other research consortia that could act as models for a 
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national vision and eye health consortium. For example, the Pediatric Eye 
Disease Investigator Group (PEDIG) is a collaborative network, funded 
by the NEI, that coordinates multi-center research focusing on pediatric 
eye disorders. PEDIG’s work is coordinated by a network chair, an execu-
tive committee, a steering committee, and a data and safety monitoring 
committee (PEDIG, 2016). PEDIG has conducted multiple randomized 
controlled trials on such disorders as amblyopia, strabismus, myopia, and 
nasolacrimal duct obstruction, and is an example of ophthalmology and 
optometry working together. Another model consortium is the Resuscita-
tion Outcomes Consortium (ROC). ROC is a public–private collaboration 
among the National Heart, Lung, and Blood Institute; the U.S. Army Medi-
cal Research and Materiel Command; the Canadian Institutes of Health 
Research; Defence Research and Development Canada; the American Heart 
Association; and the Heart and Stroke Foundation of Canada. ROC sup-
ports research on cardiopulmonary arrest and severe traumatic injury by 
providing the infrastructure necessary to conduct multiple clinical trials in 
order to quickly translate scientific advances into clinical outcomes (ROC, 
2016). Although financial support for ongoing ROC activities remains tenu-
ous, it provides an example of how the public and private sectors can coor-
dinate research and direct funding to conduct research more efficiently on 

BOX 4-1 
Key Surveillance and Research Limitations

•  The lack of a national survey that produces vision-related data that are timely, 
representative, and standardized constitutes a significant challenge toward 
developing a surveillance strategy.

•  The absence of a surveillance strategy is an impediment to identifying and 
addressing challenges and opportunities for public health action.

•  Patient data captured from EHRs or administrative claims will not include 
information about the people who cannot or will not utilize care. Furthermore, 
these data may not provide a full picture of the entirety of one’s care, because 
of fragmentation of eye and vision providers and their respective payment 
systems.

•  Federally funded programs tend to emphasize research and education rather 
than surveillance activities. While these are valuable endeavors, research on 
interventions and public health approaches to disease prevention and control 
offer potential for impact on a population level.

•  The lack of a research database that includes information about visual impair-
ment and eye health, comorbidities, QOL, general health information, and as-
sociated social determinants poses a barrier toward conducting more in-depth, 
comprehensive research.
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areas that promise the most change. Other examples of research consortia 
include the Vision Health Research Council in Canada, the Chronic Lym-
phocytic Leukemia Research Consortium, and the Public Health Research 
Consortium in the United Kingdom (CRC, 2016; PHRC, 2016; Vision 
Health Research Council, 2002).

The development of a national research consortium and a national 
research agenda would help promote vision and eye health by coordinat-
ing and prioritizing research to address causes, consequences, and unmet 
needs of those affected. The consortium, which should include private and 
public stakeholders, could develop an agenda to drive epidemiologic, clini-
cal, and applied research, as well as health services and population health 
research. To support inquiry into other research gaps identified throughout 
this report, this consortium would need to address key surveillance and 
research limitations, such as those listed in Box 4-1.

CONCLUSION

A systematic and ongoing collection of relevant data about risk factors, 
determinants of visual health, care practices, and related health outcomes 
associated with eye health and visual impairment is currently lacking. 
Currently information is drawn from an array of surveys, EHRs, and 
administrative claims data, but it is difficult to triangulate information 
from these sources because of inconsistencies in definitions, measures, and 
other problems inherent in data collection activities that are discordant 
or developed independently. To fully understand the nature and extent of 
the public health burden of eye disease and to better inform practitioners 
and policy makers about what is needed to improve eye health, a coherent 
surveillance system is needed.
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5

The Role of Public Health and 
Partnerships to Promote Eye and 
Vision Health in Communities

Health has been defined as “a state of complete physical, mental, 
and social well-being and not merely the absence of disease or infirmity” 
(WHO, 1948). A population health approach involves multiple actors who 
work separately and cooperatively “on the interrelated conditions and 
factors that influence the health of populations over the life course, . . . 
systematic variations in their patterns of occurrence, and . . . the resulting 
knowledge to develop and implement policies and actions to improve the 
health and well-being of those populations” (Kindig and Stoddart, 2003,  
p. 380). Health is affected by multiple determinants, including

• innate individual traits (e.g., age, sex, race, genetics);
• individual behaviors;
• social, family, and community networks;
• living and working conditions (e.g., psychosocial factors, employ-

ment status and occupational factors, socioeconomic status, health 
care services); and

• broad social, economic, cultural, health, and environmental con-
ditions and policies at the global, national, state, and local levels 
(e.g., economic inequality, urbanization, mobility, cultural values) 
(IOM, 2003).

Greater understanding of the determinants of health supports engaging 
the entire community in efforts to improve population health—hence the 
emergence of the concept of health in all policies (see, e.g., Wernham and 
Teutsch, 2015). Eye and vision health is no different. Although there are 
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specific system-related considerations that affect eye and vision outcomes, 
including the access to and quality of a complex health system (see Chapters 
6 and 7), there are also societal-level factors that influence whether certain 
practices, policies, and conditions are available to reduce the risk of vision 
loss and decrease related health inequities. Good eye and vision health can 
reduce health disparities, but promoting optimal conditions for eye and 
vision health can also positively influence many other social ills, including 
poverty, other health inequities, increasing health care costs, and avoidable 
mortality and morbidity (Christ et al., 2014; Rahi et al., 2009; Rein, 2013).

The role of governmental public health is to ensure “the conditions 
in which people can be healthy” (IOM, 1988, p. 16). In contrast to medi-
cal care, which focuses on treating individual patients, the governmental 
public health departments (PHDs)1 concentrate on the risks to the popula-
tion’s health and on improving health equity. As described in Chapter 1  
when discussing the committee’s approach to its statement of task, the 
committee distilled the fundamental aspects of governmental public health 
work into three core public health functions: assessment, policy develop-
ment, and assurance. These functions include 10 essential public health 
services: (1) monitoring health; (2) diagnosing and investigating; (3) inform-
ing, educating, and empowering; (4) mobilizing community partnerships;  
(5) developing policies; (6) enforcing laws; (7) linking to and providing 
care; (8) assuring a competent workforce; (9) evaluating; and (10) conduct-
ing research (CDC, 2014b). To this end, governmental PHDs provide a 
wide range of services to protect (preventing diseases, chronic conditions, 
and injuries), promote (educating and changing behavior), monitor (carry-
ing out surveillance), and improve the population’s health.

The responsibility for improving population health, however, has 
never been the sole province of the governmental PHDs. Governmental 
PHDs work with and through other stakeholders, including other govern-
ment agencies, the clinical care system, employers and businesses, media, 
nonprofit organizations, the education sector, and the community (IOM, 
2003, 2011c) (see Figure 5-1). Within these categories are stakeholders 
such as religious organizations, sports organizations, clinical and public 
health associations, community living centers, nursing homes, assisted liv-
ing facilities, and others. Successful health promotion in eye and vision 
health will require innovative partnerships engaged in a variety of activities 
that advance different objectives within population health. A key role for 
the governmental PHDs is to act as a convener of the different stakehold-
ers who then develop and implement action plans that may complement 
national initiatives and that reflect a community’s needs and goals.

1  Governmental PHDs in this chapter encompasses federal, state, and local public health 
agencies.
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The central issue we address in this chapter is the governmental PHD’s 
capacity to improve and promote eye and vision health and how partner-
ships between actors in the population health system can enhance this 
capacity. Programs to address the risk factors for vision loss, such as dia-
betes, tobacco use, and injury are common. But public health strategies 
to promote vision health are rarely supported as a categorical focus or 
even as part of chronic disease programs in state and local health depart-
ments (LHDs) because of resource limitations and competing priorities. 
Although eye and vision health is not a current public health priority, this 
chapter demonstrates the ways in which the governmental PHDs, working 

Governmental
and Public Health

Infrastructure

Community Clinical care
system

Government
agencies (other

than public
health)

Employers and
businesses

MediaEducation
sector

Nonprofits

FIGURE 5-1 The population health system.
NOTES: This figure includes an additional circle for nonprofit organizations, which 
are also an important partner to advance population health objectives. The term 
“public health infrastructure” refers to the array of public entities charged with 
keeping the public healthy (e.g., agencies, laboratories, and partners) and to their 
operational capacity (IOM, 2003).
SOURCE: Adapted from IOM, 2011b.
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in conjunction with the private sector, can transform eye and vision health 
into a public health imperative.

This chapter begins with a general overview of the governmental 
PHDs. In subsequent sections, we elaborate on the key governmental 
PHD functions as applied to eye and vision health. The second section 
introduces strategies for building capacities. The third section considers 
a variety of opportunities for governmental PHDs and other community 
stakeholders to incorporate eye and vision health into public health plat-
forms. The final section concludes with a discussion of accountability, 
which includes priority setting and the evaluation of impact within gov-
ernmental PHDs.

OVERVIEW OF THE GOVERNMENTAL PUBLIC HEALTH SYSTEM

Advancing eye and vision health as a population health priority will 
require more than simply asking governmental public health agencies and 
departments to place greater emphasis on the issue. Governmental public 
health professionals are responsible for a wide range of federal, state, and 
local activities and programs that are faced with dwindling resources and, 
simultaneously, increasing demand. Different levels of emphasis, resources, 
and staffing are required at each locus of government. In the absence of 
either increased funding overall or increased support for expanding pro-
grammatic focus, it will be difficult to rely on governmental PHDs to con-
tinue to provide current support or expand their footprints related to eye 
and vision health independently from other stakeholders.

This section provides an overview of the general responsibilities, struc-
ture, and current capacity constraints of federal, state, and local public 
health agencies to better understand the roles they could play to improve 
eye and vision health. In particular, it is important to understand the 
resource limitations of these systems as well as to recognize the hetero-
geneity among state and local PHDs because these factors underscore the 
need to embrace diverse partnerships and a wide range of strategies and 
programmatic emphases in order to adequately address the pressing public 
health needs related to eye and vision health and to vision impairment.

Federal Agencies and Organizations

Public health officials can use an array of legal and public health 
interventions to promote the population’s health, such as issuing and then 
enforcing regulations. At the federal level, there are numerous agencies, 
institutes, and centers whose work affects eye health and the impact of 
vision impairment on populations (see Appendix D). Current federal activi-
ties influence eye and vision health and the response to vision impairment 
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through various mechanisms, including (1) programs and funding that 
directly target the promotion of eye and vision health and are aimed at 
slowing the progression of vision impairment within defined populations; 
(2) tracking possible outcomes of poor eye and vision health, including 
activities to promote functionality following vision impairment; (3) pro-
moting health more generally by addressing the underlying determinants of 
health that can also affect the risk of vision impairment; (4) establishing and 
enforcing policies related to the safety and functionality of occupational 
settings and built environments (i.e., the physical environment constructed 
by human activity), discrimination, and disability; (5) conducting research 
to advance scientific, medical, and public health knowledge; and (6) facili-
tating the delivery of services to promote access to the broader population.

The U.S. Department of Health and Human Services (HHS) supports a 
number of federal programs and institutes, such as the Centers for Disease 
Control and Prevention’s (CDC’s) Vision Health Initiative and the National 
Institutes of Health’s National Eye Institute (NEI) and National Eye Health 
Education Program (NEHEP), both of which focus on vision loss and the 
funding of various activities targeting at-risk populations (CDC, 2015a; 
NEI/NIH, 2015b). The Health Resources and Services Administraion 
(HRSA) funds grants and innovative projects to support its programmatic 
activities and delivers educational material on eye and vision health (HRSA, 
n.d.). Various federal and private grants are used to support HHS’s Healthy 
People 2020 objectives, which include eight goals that specifically address 
eye and vision conditions and emphasize early detection, timely treatment, 
and rehabilitation (ODPHP, 2016e).2 For eye health and safety, the Occu-
pational Safety and Health Administration (OSHA) within the U.S. Depart-
ment of Labor sets workplace safety standards. For example, employers 
must ensure that employees use appropriate eye or face protection when 
exposed to eye or face hazards. Other federal agencies involved with vision 
and eye health include the U.S. Department of Agriculture, the U.S. Depart-
ment of Defense, the U.S. Department of Veterans Affairs, the U.S. Envi-
ronmental Protection Agency, and the U.S. Food and Drug Administration, 
among others (see Appendix D).

Despite these activities, eye and vision health are insufficiently repre-
sented as a programmatic focus in federal government programs overall, 

2  These goals include (1) increase the proportion of preschool children ages 5 years and 
under who receive vision screening, (2) reduce blindness and visual impairment in children 
and adolescents aged 17 years, (3) reduce occupational eye injuries, (4) increase the propor-
tion of adults who have a comprehensive eye examination including dilation, within the past 
2 years, (5) reduce visual impairment, (6) increase the use of personal protective eyewear in 
recreational activities and hazardous situations around the home, (7) increase vision rehabilita-
tion, and (8) (developmental) increase the proportion of federally qualified health centers that 
provide comprehensive vision health services (ODPHP, 2016e).
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and existing programs lack coordination within and across federal agencies 
and institutes. Support for more traditional public health activities has also 
been waning, which has affected the support available for grants that may 
target eye and vision health. For example, during fiscal year 2015, Iowa was 
the only state that used funds from a Preventive Health and Health Services 
federal block grant for any vision-related programming (CDC, 2015f). The 
funding for this grant program was eliminated in fiscal year 2016.

As described later in this chapter, chronic vision impairment is notably 
absent from government lists of priority chronic diseases, which means that 
eye and vision health are passively excluded from many federal programs 
and initiatives aimed at reducing the burden of chronic disease. Moreover, 
as described in Chapter 4, vision and eye health surveillance efforts have 
received only modest attention and support from federal agencies. Eye-
related activities are not specifically listed as an area for funding or as an 
emphasis in the federal budget, unlike, for instance, oral health, and fund-
ing for the NEI has remained relatively stagnant over the past 5 years (NEI/
NIH, 2016).

The Organization of State Health Departments

State health departments could provide substantial contributions to 
national eye and vision health efforts. First, their involvement in the plan-
ning process helps in the development of feasible action plans and ensures 
that the appropriate high-risk populations are targeted. Second, state health 
departments provide an important link between federal and community 
programs into incorporating eye and vision health strategies that are con-
sistent with local needs and resources. State health departments offer grant 
opportunities that can be used to support specific eye and vision activities 
in LHDs or as part of a more comprehensive strategy in partnership with 
other groups. Third, as described more fully below, state health depart-
ments are expected to ensure that needed programs, regulations, and prac-
tices are monitored and improved.

The organizational model adopted for the state health department 
within each state offers insight into the roles they may play in relation to 
statewide and local public health services and priorities. There are four 
primary organizational models: a decentralized or home rule arrangement, 
under which local public health agencies operate independently of the state 
and report to local government; a centralized model in which there are no 
local public health agencies, though the state agency may have regional 
offices; a shared authority model; and a mixed authority model. In shared 
or mixed models, LHDs are generally responsible to both the state public 
health agency and to local government, but the details vary from state to 
state (NACCHO, 1998; Novick et al., 2005). As of 2012, 27 states had 
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decentralized governance, 14 states and the District of Columbia have cen-
tralized (or state) governance, and 10 had shared or mixed (state and local) 
governance (ASTHO, 2012).

In most states, public health is a component of a broader health depart-
ment, which might be combined with other functions, such as Medicaid, 
mental health, substance abuse, environmental health, and human services 
programs (ASTHO, 2014). Moreover, public health responsibilities at the 
state level generally reside in multiple agencies. For instance, most states 
have a separate environmental agency. All states have public health codes 
that provide the agencies with the authority to conduct public health 
activities and permit them to promulgate regulations and take action. These 
codes are based on the police powers that the states have as sovereign 
governments under the U.S. Constitution, to safeguard their populations’ 
health, safety, and welfare (Lopez and Frieden, 2007). States may delegate 
this power to local governments, especially for public health activities. 
Surveillance and required disease reporting are exercises of state police  
powers.

Boards of Health provide additional oversight of governmental public 
health activities. The Institute of Medicine’s (IOM’s) report For the Public’s 
Health: Revitalizing Law and Policy to Meet New Challenges (2011b, p. 
30) sums up the responsibilities that boards of health at different levels of 
governance have across the country:

Boards of health are [one] historical mechanism for public health gover-
nance at the state and local level, but their roles have evolved over time, 
and some have dismantled entirely (Nicola, 2005). Eighty percent of local 
public health agencies have an associated local board of health (NACCHO, 
2009a), and 23 states have a state board of health (Hughes et al., 2011). 
Some local boards are advisory, and others play a role in governance and 
policymaking. Their functions may include adopting public health regula-
tions, setting and imposing fees, approving the agency budget, hiring or 
firing the top agency administrator, and requesting a public health levy 
(Beitsch et al., 2010; Leahy and Fallon, 2005). State boards play varying 
roles as well, including agency oversight, appointing the health officer, a 
quasi-legislative function (i.e., adopting/rejecting rules) and a quasi-judicial 
function (i.e., enforcing rules) (Hughes et al., 2011).

The Organization of Local Health Departments

Except in states that use a centralized model, LHDs have broad author-
ity to take actions necessary to protect and promote the public’s health. 
LHDs can use the full range of legal and policy initiatives as provided under 
the state’s and local public health code to achieve these objectives. For 
instance, LHDs can directly and indirectly use their regulatory authority 
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to require an industry to make certain changes to their products, and they 
have the authority to require individuals to operate within certain limits 
(e.g., using seatbelts). LHDs may also use their bully pulpit to motivate 
shifts in how private-sector entities operate with regard to its products, 
often working with industry to develop voluntary standards instead of 
governmental regulation (see, e.g., Mello et al., 2008). In the case of eye 
and vision health, for example, businesses could voluntarily adopt initia-
tives to improve worker safety (i.e., requiring and paying for safety glasses 
and monitoring their use).

For the most part, public health activities are conducted at the local 
level through approximately 2,800 regional or LHDs (Salinsky, 2010). 
Many LHDs are small agencies with limited resources and capabilities in 
certain areas, such as legal and policy analysis. Sixty-four percent of LHDs 
serve populations of 50,000 or less, often in rural areas (Salinsky, 2010). 
Some LHDs are regional (combining several smaller counties into one 
LHD), but most are countywide, stand-alone agencies (Salinsky, 2010). 
Because LHD workforces are not standardized across the United States, 
general statements about the nature of positions and tasks performed are 
difficult to make at a national level. Not surprisingly, smaller LHDs are 
likely to have fewer resources and less capacity to meet their obligations 
than larger departments (usually located in metropolitan areas) (Mays et 
al., 2006). Health departments are also dealing with an aging workforce 
and the imminent retirements of key staff (Hearne et al., 2015). From 
2008 to 2010, the LHD workforce declined by 19 percent (NACCHO,  
2011).

LHD capabilities and human resources are important in the context 
of eye and vision health because numerous LHDs are already struggling 
to provide their mandated services, which currently have higher priority 
than eye and vision health. Information regarding the distribution and 
trends of optometrists or ophthalmologists in LHDs is limited. A 2000 
report from HRSA, which remains the most current and comprehensive 
report of the U.S. public health workforce, identified only five federal and 
four LHD public health optometrists (Gebbie, 2000). Nonetheless, many 
LHDs employ professionals such as physicians, behavioral health special-
ists, health educators, nurses, nutritionists, and epidemiologists (NACCHO, 
2009b) whose educational background and training could make them valu-
able allies in promoting eye and vision health. Similarly, policy development 
and policy analysis capabilities are crucial elements lacking in many smaller 
health departments. This poses additional barriers to changing or adapting 
a programmatic emphasis within communities to include eye and vision  
health.
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BUILDING CAPACITY AND STRATEGIES TO 
PROMOTE EYE AND VISION HEALTH

A fundamental challenge confronting state and local public health 
agencies is the availability of dedicated funding and staff resources to 
identify and respond to eye and vision health needs and to sustain a focus 
on efforts to improve vision health over time. Providing the full range of 
expected public health services requires significant capacity (i.e., financial 
resources, adequate staffing, and an adequately trained staff) that even 
large health departments struggle to meet. Unabated public demand for 
services and new legislative mandates exacerbate an already challenging 
environment. PHDs currently face “declining public investment, sustained 
attacks from opponents (including affected industries and anti-government 
political groups), limited political power, and competitors encroaching on 
its responsibilities” (Jacobson et al., 2015, p. S318). Moreover, flexibility in 
how state and local governments use federal grant funds varies (e.g., block 
grants provide broad parameters for spending decisions, whereas state and 
local governments generally do not have as much latitude for categorical 
focus grants) (CBO, 2013).

The result for this situation is that other more traditional public health 
activities, such as surveillance, health promotion, and policy development 
(including tracking underlying social and environmental conditions as well 
as eye and vision health) do not receive adequate attention or the necessary 
resources to address the growing need (Brooks et al., 2009; Honoré and 
Schlechte, 2007; Jacobson et al., 2015). Some studies suggest that a large, 
disproportionate percentage of public health funds is dedicated to linking 
and assuring access to health care services, to the detriment of agencies’ 
ability to adequately attend to other essential services (Brooks et al., 2009; 
Honoré and Schlechte, 2007). Programmatic emphasis may be narrowed 
and may reflect national public health priority lists, which do not typically 
include eye and vision health. For example, in its 2015 Prevention Status 
Reports, the CDC identified 10 top priority public health problems: motor 
vehicle injuries, obesity and nutrition, food safety, alcohol-related harms, 
health care–acquired infections, heart disease and stroke, HIV, prescrip-
tion drug overdose, teen pregnancy, and tobacco use (CDC, 2015e). In 
the absence of federal directives and programs to advance eye and vision 
health, state and local PHDs are hard pressed to incorporate reduction of 
vision impairment as a categorical programmatic focus. Nor is eye and 
vision health well integrated into related programs, such as chronic disease 
and health education programs, although the risk of vision impairment is 
associated with a number of current public health issues, such as smoking 
rates. This opportunity is discussed later in this chapter.
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An assessment of state-level activities for preventing eye disease and 
blindness found that the efforts of vision health stakeholders were gener-
ally uncoordinated and recommended the mobilization of partnerships 
to improve collaboration among public- and private-sector organizations 
(NACDD, 2004).

Public–Private Partnerships to Build Capacity

One response to the capacity constraints is for governmental PHDs to 
develop robust public–private partnerships, understood as arrangements in 
which public agencies formally or informally partner with private or non-
profit entities to provide or improve public services (The National Council 
for Public-Private Partnerships, 2016; Nishtar, 2004). Such partnerships 
can improve population health by advancing public health strategies and 
policies, improving public health education and advocacy, fostering trust 
and collaboration among sectors and stakeholders, and improving access to 
health care (Nishtar, 2004). For example, community and religious organi-
zations involved with health promotion campaigns can increase knowledge 
about and awareness of disease, encourage screening, and help reduce risky 
behaviors (DeHaven et al., 2004). These partnerships have the potential to 
fill gaps in expertise and provide services that would not otherwise be sup-
ported through government hiring. They also may allow health departments 
to focus on meeting other core and essential services.

Eye and vision health can become an important component of public–
private collaborations with effective leadership and sustained commitment 
and funding to track meaningful measures of eye and vision health as a 
population health outcome and risk factor for other social determinants of 
health. For example, health departments can serve as navigators between 
medical care and the community (e.g., arranging transportation, working 
with providers to use community health workers in coordinating eye health 
in the community). For example, the National Association of Chronic Dis-
ease Directors, with input from the CDC and Prevent Blindness America, 
recommended that states designate an integration specialist to take respon-
sibility for coordinating vision services within the state department of health 
and among external actors and that they form a community-based coalition 
of actors led by a public health coordinator to provide basic vision services 
(PBA/NACDD, 2005). Similarly, a well-functioning medical care system can 
expand access to appropriate eye and vision care services, allowing public 
health agencies to focus on preventive policies and action and assurance. 
A well-functioning medical care system could hire navigators within their 
own organization or through contractual relationships with governmental 
public health systems or nonprofit organizations to assure coordinated 
eye and vision care and population-wide improvements in, and reduction 
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in inequalities associated with, eye and vision health. This includes link-
ing people to needed care, assessing care quality, and promoting commu-
nity support, policies, and environmental conditions that maximize health 
(IOM, 2003). Likewise, health care providers can collaborate with health 
departments to identify and refer individuals previously undiagnosed and 
to work with diagnosed individuals to secure needed services. The best 
collaborations should build on the unique strengths of partners to create a 
systemic effect that is greater than any single partner can produce. 

At the same time, partnerships have limitations and may incur risks. 
The obligations of government to provide public services may conflict with 
the profit motives of for-profit private businesses or the political, economic, 
and social agendas of nonprofit organizations. Particular risks include the 
degradation of social safety nets, inappropriate reorientation of governmen-
tal health policy, fragmentation of health care systems, undesirable power 
imbalances among partner organizations, and unsustainable program oper-
ations (Nishtar, 2004). Most importantly, the failure to carefully select 
private-sector partners or to adequately delineate the partnership terms can 
erode traditional public-sector values such as accountability, transparency, 
responsibility, and quality (Reynaers, 2014).

Regionalization and Cross-Jurisdictional Sharing

Public health capacity can be expanded by consolidating smaller LHDs 
into a larger agency (also called regionalization) or at least by the cross-
jurisdictional sharing of staff and services, two strategies that have been 
used most prominently in the context of emergency preparedness (Koh et 
al., 2008). Among others, Koh et al. (2008) and Stoto and Morse (2008) 
have argued that the benefits of regionalization and cross-jurisdictional 
sharing include improving LHD capacity, making more efficient use of 
funds, achieving economies of scale, and optimizing coordination—for 
example, in managing problems that are not bounded by municipal borders.

Consolidation offers several potential opportunities to elevate 
eye and vision health on the public health agenda. First, anything that 
expands staff capacity will enable an LHD to develop new initiatives 
or broaden current activities. As discussed below in the section Public 
Health Interventions to Promote Eye and Vision Health, the committee 
identified numerous opportunities for LHDs to improve eye and vision 
health if they have adequate staff and resources. Second, consolidation 
increases the number of people in the service area who might have vision 
impairment, making it more likely to detect changes in eye and vision 
health in response to specific interventions and initiatives. Third, con-
solidation improves the likelihood that LHDs will be active participants 
in the community health needs assessment process (discussed later in 
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this chapter), which could then support public–private collaborations to 
improve eye and vision health. Finally, for smaller LHDs, “combining 
resources and operations, sharing different types of capacities (e.g., legal 
guidance and policy analysis), and specialized positions (e.g., epidemiolo-
gists) could help smaller agencies meet [accreditation] standards (Konkle,  
2009; Libbey and Miyahara, 2011; Mays et al., 2006)” (IOM, 2011b,  
p. 43). This can generate new opportunities to discuss the insertion of eye 
and vision health metrics into public health debates related to health care 
quality and access. However, this approach could also lead to a loss of 
local identity and responsiveness, particularly those related to local needs 
and priorities.

OPPORTUNITIES TO INCORPORATE EYE AND VISION HEALTH: 
THE PUBLIC HEALTH AGENDA

A public health agenda represents informed decisions and prioritiza-
tions about specific health threats based on the nature of those threats and 
the ability to influence the occurrence or impact on the overall health and 
well-being of populations. The agenda should represent thoughtful consid-
eration within a community about what health threats command attention, 
the availability and application of resources across health and non-health 
sector domains to successfully address these priorities, agreed upon metrics 
to measure impact and correct course where applicable, and the appropri-
ate community oversight to hold stakeholders accountable for short- and 
long-term successes and failures.

Establishing public health priorities requires an informed public. Sim-
ply put, “public health depends on laypeople’s ability to understand the 
health-related choices that they and their societies face” (Fischhoff et al., 
2009, p. 940). To make such decisions wisely, individuals need to under-
stand the risks and the benefits associated with alternative courses of action 
(Fischhoff et al., 1993). Health promotion and education are important 
components of any governmental PHDs population health approach to 
reducing the eye and vision health burden on society. Health promotion is 
“the process of enabling people to increase control over, and to improve, 
their health. It moves beyond a focus on individual behavior towards a 
wide range of social and environmental interventions” (WHO, n.d.b.). 
Therefore, health promotion activities include not only the communication 
of information to encourage changes in individual behaviors, but also larger 
policies and practices intended to promote social, economic, and structural 
environments that are more conducive to health. The related concept of 
health education includes strategies to promote optimal eye health, prevent 
vision impairment, and provide people with the skills and ability they need 
to manage vision impairment and rehabilitation, if necessary. This includes 
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interventions to promote public awareness, change behaviors, and build 
community environments that promote eye health. Another goal of health 
education is also to give people the skills they need (e.g., health literacy) 
and the wherewithal to use them (e.g., an equitable health system). Strate-
gies to promote and protect vision and eye health that are available to 
governmental PHDs include

• Altering the informational environment (e.g., promoting eye and 
vision health);

• Altering the built/physical environment (e.g., removing barriers to 
mobility);

• Directly regulating and monitoring (e.g., requiring eye protec-
tions and reporting for sports-related activities and safer work 
environments);

• Self-regulating (e.g., promoting voluntary employer initiatives to 
provide accommodations for vision-impaired employees);

• Developing robust state-level surveillance strategies (e.g., incor-
porating eye health into community health needs assessments and 
health impact assessments) to collect and analyze data regarding 
eye health status;

• Monitoring access to vision care services;
• Assuring access to clinical services, especially for undiagnosed and 

low-income populations at risk of eye disease;
• Incorporating vision care as a strategic planning priority and in 

conducting health impact assessments;
• Incorporating vision care as an integral component of “health in 

all policies” programs; and
• Facilitating community engagement in order to promote eye health 

and obtain community collaboration in implementing policies and 
programs.

The remainder of this chapter explores some of these strategies in more 
detail, including efforts to improve public awareness and education, expand 
access to vision care services and appropriate follow-up care, develop poli-
cies to encourage eye healthy environments, promote eye and vision health 
as part of formal population health programs, and enhance accountability 
for activities (or lack thereof) related to eye and vision health.

Improving Public Awareness and Education

Understanding that a problem exists and what can be done to amelio-
rate that problem is the first step to combating any public health threat. 
Although rarely adequate by themselves, public awareness campaigns can 
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be an effective way to improve knowledge about key messages related to 
health within populations (Bray et al., 2015; Oto et al., 2011) and are one 
essential part of an effective population health strategy. In fact, the CDC 
has stated that public health strategies, which include efforts “to enhance 
awareness, to promote education, and to increase access to successful pre-
vention, treatment, and rehabilitation services among populations at risk 
for poor vision outcomes[,] can improve vision health in the United States 
and globally” (Zambelli-Weiner et al., 2012, p. S23).

Knowledge About the Major Causes of Vision Loss

It is important to understand what the different causes of vision loss 
are because the types and scopes of applicable interventions vary based 
on the etiology of vision impairment. According to a recent online poll to 
examine the importance of eye and vision health among the U.S. popula-
tion, 88 percent of the 2,044 respondents surveyed identified good vision as 
vital to maintaining overall health, and 47 percent rated losing their vision 
compared to loss of limb, memory, hearing, or speech as “potentially hav-
ing the greatest effect on their day-to-day life” (Scott et al., 2016, p. E3). 
This same poll found that blindness ranked either first or second among 
African Americans, Asians, Hispanics, and whites as the worse disease or 
ailment.3 Yet a lack of awareness around vision and eye health issues is 
“a major public health concern,” especially for linking patients into care 
and attempting to make population-level changes in behavior and health 
practice (Bailey et al., 2006; Zhang et al., 2012).

Unfortunately, the peer-reviewed literature contains remarkably little 
comprehensive data from the past decade about eye and vision health 
knowledge and the impact of public awareness and health promotion in 
the United States nationally. In 2005 the NEI and the Lions Club Interna-
tional Foundation (LCIF) conducted a telephone survey of more than 3,000 
English- and Spanish-speaking adults in the United States about public 
knowledge, attitudes, and practices related to eye health and disease. The 
study found that public awareness of glaucoma, age-related macular degen-
eration (AMD), diabetic eye disease, and low vision varied substantially 
by disease4 (see Figure 5-2). While the majority of people who were aware 
of glaucoma (90 percent) or diabetic eye disease (51 percent) knew that 

3  Asians, Hispanics, and whites ranked blindness behind cancer and Alzheimer’s disease, 
respectively (Scott et al., 2016).

4  Low vision was defined as a visual impairment not correctable by standard eyeglasses, 
contact lenses, medication, or refractive surgery that interferes with the ability to perform 
everyday activities (NEI/LCIF, 2008).
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these conditions could be treated, the vast majority of these individuals did 
not know that glaucoma (92 percent) or diabetic retinopathy (89 percent) 
could present clinically with no early warning signs (NEI/LCIF, 2008). The 
most current, national data on vision loss awareness indicate that pub-
lic knowledge about specific eye diseases and available treatment varies  
substantially.

Some improvements in knowledge over time have been observed. From 
1991 to 2005, for instance, the percentage of adults who had heard of 
diabetic eye disease increased from 39 percent to 51 percent. The percent-
age of adults who had heard of glaucoma remained high (91 compared to 
90 percent) during the same 14-year period (NEI/LCIF, 2008). The survey 
has not been updated since 2005, so there are no more recent statistics on 
public awareness of the major causes of eye disease. However, in its Five-
Year Agenda for 2012–2017, NEHEP stated that “trends in the public’s 
knowledge, attitude, and practices will be examined through updates of the 
Knowledge, Attitude, and Practices (KAP) Survey” (NEHEP, 2011, p. 22). 
The committee supports this endeavor and encourages federal support for 
updating data on the public’s perception of and familiarity with eye health 
behaviors, risk factors, the relationship between eye and vision health and 
other measures of health, and available interventions, including the use of 
protective lenses, the utilization of health care, and the detection of uncor-
rected and correctable refractive error.
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Low vision
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% who had heard of disease or condition

FIGURE 5-2 Percentage of adults ages 18 and older who are aware of four common 
eye-related diseases or conditions.
SOURCE: NEI/LCIF, 2008.
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Awareness of Relevant Risk Factors for Vision Loss and Impairment

Knowing that a health threat exists is not the same as knowing what to 
do to avert that threat. Various factors are associated with an individual’s 
level of knowledge about eye and vision health. The NEI-LCIF KAP sur-
vey analyzed data by age, household income, and educational attainment. 
Although the findings varied by condition, individuals with higher income 
levels and educational attainment were generally found to have a greater 
awareness of eye health (NEI/LCIF, 2008; see also Jaggernath et al., 2014). 
An awareness of eye health and disease has also been shown to be positively 
correlated with age (NEI/LCIF, 2008). Hispanic Americans are less likely to 
have knowledge of eye health and disease than Caucasians, African Ameri-
cans, and Asian Americans (NEI/LCIF, 2008; Zhang et al., 2012). Studies 
outside of the United States found similar results. For example, a study in 
Canada about cataract, glaucoma, and macular degeneration found that 
both non-European ancestry and low educational attainment were associ-
ated with a poor knowledge of eye diseases, suggesting “that innovative 
education programs in primary and secondary schools and in non-English 
languages are needed to improve knowledge, attitudes, and practices” 
(Noertjojo et al., 2006, p. 617).

Not surprisingly, the evidence about public awareness is more robust 
when one examines risk factors that overlap with major public awareness 
initiatives. For example, two studies have analyzed the public’s knowledge 
of smoking as a risk factor for AMD; these found, that 68 percent and 54 
percent of the adults surveyed did not know that smoking was associated 
with specific types of vision impairment (AMD Alliance International, 
2005; Caban-Martinez et al., 2011). A 2011 study investigating aware-
ness of the relationship between smoking and vision impairment among 
smokers in the United States found that only 9.5 percent of smokers 
believed that smoking caused blindness, with those with a lower educa-
tion level significantly more likely to doubt the association (Kennedy et 
al., 2011).

Even people who know that they have an eye disease or condition may 
not understand how that should affect their behavior. A primary reason that 
those who would benefit from an examination give for not seeing an eye 
care professional, even when they have an existing visual impairment and 
eye disease risk factors such as diabetes, is that “no need” exists (Bailey et 
al., 2006; Chou et al., 2014; McGwin et al., 2010; Varano et al., 2015). 
Substantial variation exists by state, and older populations are more likely 
to cite “no need” as a reason for not having their eyes examined (Chou et 
al., 2012, 2014). Patients are significantly more likely to receive annual eye 
examinations if they understand that examinations can detect eye disease 
(Sheppler et al., 2014). A 2008 American Optometric Association survey 
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found that, although 81 percent of Americans use some form of vision cor-
rection, 32 percent were unaware that chronic and systemic diseases can 
be detected during an eye exam (AOA, 2008). A more recent survey found 
that, although African American participants with diabetes knew that they 
needed to have their eyes checked, they did not know why (NEHEP, 2014). 
A lack of awareness is also a barrier to accessing rehabilitation services 
among people who have uncorrectable impaired vision (Lam and Leat, 
2015). The NEI-LCIF KAP survey revealed that only 31 percent of indi-
viduals with low vision had been told to see a low vision specialist (NEI/
LCIF, 2008). These findings suggest that many eye care providers may not 
be providing sufficient education to their patients about low vision and the 
resources available to help them face the challenges associated with it—a 
topic that is explored further in Chapter 8.

In the absence of more robust data on public awareness about eye 
and vision health in general, it is reasonable to assume that members of 
the public know less about risk factors and appropriate actions to reduce 
the risk for specific eye diseases or conditions than about the existence of 
those diseases or conditions. The combination of a lack of awareness and 
the asymptomatic nature of much of early treatable disease leads to delayed 
diagnoses and treatment, which in turn leads to a greater risk of develop-
ing blindness (Alexander et al., 2008; Sloan et al., 2005). This suggests a 
need for additional public education activities and policies that encourage 
health care providers and public health practitioners to actively promote 
eye and vision health.

Efforts to Improve National Public Awareness of Eye and Vision Health

Enhancing public knowledge about a health threat is a fundamental 
first step in informing discussions that promote behavior change across 
multiple determinants of health and aligning health policies with general 
public health interests. Having reliable, consistent, evidence-based informa-
tion that is available and accessible by a variety of stakeholders can help 
increase overall knowledge and lead individuals to behave in ways that 
promote good eye and vision health or seek appropriate care to slow pro-
gression of a vision-threatening disease or condition or to improve function 
when vision impairment is irreversible.

Public awareness campaigns—generally in combination with other pub-
lic health strategies—have been used extensively and successfully in popula-
tion health for decades. These campaigns often focus on behavior change 
that reduces the risk of poor health (e.g., smoking cessation, improved 
nutrition and exercise, increased cancer screenings) or the risk of injury 
(e.g., seatbelt use, reducing drunk driving and drug use, water safety). For 
example, campaigns targeting population tobacco use in adults have been 
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identified as an important component in comprehensive tobacco control 
programs intended to affect knowledge, behaviors, and agenda setting 
(Bala et al., 2013; Chang et al., 2011; Durkin et al., 2012; Fosson et al., 
2014; Hershey et al., 2005; Niederdeppe et al., 2004). Public education 
mass media campaigns in the United States and Australia have also been 
shown to be effective at reducing morbidity, mortality, and the economic 
costs due to skin cancer (Doran et al., 2016; Kyle et al., 2008; Shih et al., 
2009). Public awareness campaigns also serve to raise the visibility of an 
issue among the national electorate, which can lead to changes in laws, 
regulations, and policies at the federal, state, and local levels that are 
intended to support and enforce individual behavior change (e.g., legisla-
tion to increase seatbelt use or increase the drinking age) or increase the 
resources and programmatic focus for specific diseases or conditions (e.g., 
breast cancer or HIV/AIDS).

Current national activities A number of national and state programs are 
designed to advance public awareness about eye issues. Many of these 
programs target particular threats to vision, especially among the most 
at-risk populations. For example, NEHEP partners with more than 60 
professional, civic, and voluntary organizations and government agencies 
concerned with eye health in order to increase public awareness through 
culturally appropriate, health-literate, and evidence-based health informa-
tion about the importance of early detection and timely treatment of eye 
disease and the use of vision rehabilitation services among health care pro-
fessionals and the public (NEI/NIH, 2015b). Specifically, NEHEP includes 
five vision education programs focusing on (1) people living in Hispanic/
Latino communities, (2) people at risk for glaucoma, (3) diabetic eye dis-
ease, (4) age-related conditions, and (5) people living with low vision. 
NEHEP’s printable cards, pamphlets, and infographics are geared toward 
use by a community health organizer. NEHEP partners with local gov-
ernments to create culturally appropriate educational materials (NEHEP, 
2011). The Lions Eye Health Program is a community-based education 
program that promotes healthy vision and raises awareness of the causes 
of preventable vision loss (Lions Club, 2016).

Various organizations design websites and related promotional mate-
rials to support national awareness months for specific eye diseases and 
conditions. For example, the NEI identifies January as Glaucoma Aware-
ness Month (NEI/NIH, n.d.). Prevent Blindness has declared February to be 
National AMD and Low Vision Awareness Month and June to be Cataract 
Awareness Month (Prevent Blindness, 2016b). These types of activities 
provide valuable information about vision loss, but they fail to create a 
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cohesive message that can advance eye and vision health as a larger public 
health priority among the general public.

Data on the impact of public awareness campaigns related to eye and 
vision health have largely been limited to data on exposure—e.g., the num-
ber of imprints, webpage views, or followers on social media websites—
rather than on specific measures of health outcomes or on such determinants 
as attitudes and beliefs. There are no data to assess whether NEHEP activi-
ties have had an impact on health outcomes, behavioral change, or even 
general public awareness because the focus is not on behavior change and 
no funds are available to formally evaluate the program.5,6 Moreover, there 
is no recent information about the number of Americans exposed to health 
education initiatives that are vision centric. In the future, large-scale public 
awareness campaigns will need to explicitly include resources to assess 
impact at different stages of the campaign.

Targeted education programs There are various smaller-scale, more conser-
vative efforts to improve consumer education, and advocacy, professional, 
and patient organizations and other stakeholders can play an important 
role in their coordination. Smaller-scale health education initiatives have 
been shown to be effective at increasing the numbers of people receiving 
vision care and improving patient outcomes (Livingston et al., 1998). In 
the United States, for example, multiple health education interventions to 
promote screening for diabetic retinopathy have proven effective at increas-
ing the rates of dilated fundus examinations (Jones et al., 2010; Walker et 
al., 2008; Weiss et al., 2015). After implementing a major vision health 
education campaign targeted to populations at higher risk for developing 
eye disease, Australia saw significant increases in the use of eye services and 
decreases in the prevalence of behaviors that are associated with increased 
risk to vision health (Müller et al., 2007). Similar findings emerged from 
a Norwegian study among diabetics (Sundling et al., 2008). A 2005 study 
of metal-ware factories in Italy found that the use of educational materials 
to prevent work-related eye injuries could be effective when it was coupled 
with increases in official inspections to promote compliance with workplace 
regulations (Mancini et al., 2005). More generally, health education has 
been shown to improve perceived security, quality of life, and functionality 
among patients with irreversible vision impairment (Dahlin Ivanoff et al., 
2002; Eklund et al., 2004, 2005, 2008). Simple educational interventions 

5  It is important to note that NEHEP is not a behavioral change campaign per se and does 
not conduct general public outreach about eye health.

6  Personal communication, N. Ammary-Risch, National Eye Health Education Program, 
2016. 
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with patients can improve adherence to prescribed therapies and treatment 
schedules (Ellish et al., 2011; Weiss et al., 2015).

Examples of local public awareness campaigns include the Marshall B. 
Ketchum University’s Children’s Vision Initiative in California, the Day 
with the Doctor Intervention in Indiana, the Eye Exams in Putnam City 
Schools project in Oklahoma, the See to Read Vision Awareness Program 
in Tennessee, and the All The Kids project in Mississippi (AOA, 2014). 
Again, data on the impact of these types of programs vary and need to be 
linked to patient health outcomes, in addition to monitoring health care 
utilization rates.

The role of the media Mass and social media play a central role in shap-
ing the lives and priorities of societies and individual communities. The 
media is an important public health tool for shaping public sentiment and 
political poignancy and their downstream effects on community attention 
and political priorities, respectively (Convissor et al., 1990; McCombs and 
Shaw, 1972). Furthermore, how the media portrays a particular health 
concern, such as visual impairment, may also be able to reduce the stigma 
or negative public perception related to that condition (e.g., IOM, 2012b; 
NASEM, 2016). For example, in the case of drug policy research, one 
study found that the media influences audiences by “setting the agenda 
and defining public interest; framing issues through selection and salience; 
indirectly shaping individual and community attitudes towards risk; and 
feeding into political debate and decision making” (Lancaster et al., 
2011, p. 397). In its 2003 report The Future of the Public’s Health in the 
21st Century, the IOM cited media coverage of AIDS as a good example 
of how the media can enhance the visibility of important health topics 
among the general public (IOM, 2003). This knowledge can then serve as 
a catalyst to promote changes at the federal, state, local and community  
levels.

Little academic research exists on the role of the media in promot-
ing eye and vision health in the United States. Some of the more common 
topics in the literature are various causes of eye injury (e.g., party foam–
induced, work-related eye injuries, fireworks), although many of these 
studies call for additional awareness campaigns rather than evaluating the 
effectiveness of existing campaigns (Abulafia et al., 2013; Glazier et al., 
2011; Korchak et al., 2012; Zohar et al., 2004). However, the Community 
Preventive Services Task Force has found strong evidence supporting the 
effectiveness of those health communication campaigns designed to influ-
ence behaviors “that use multiple channels, one of which must be mass 
media (e.g., television, radio, and billboards) but can also include small 
media, social media, and interpersonal communication, combined with 
the distribution of free or reduced-price health-related products” (ODPHP, 
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2010). The media’s significance will continue to grow as more traditional 
news outlets (e.g., television, radio, and newspapers) are being replaced 
with ever-evolving communication technologies (e.g., smartphones, tablet 
computers) and social media outlets. The ubiquity of social media continues 
to expand opportunities to engage and educate the public about the impor-
tance of maintaining eye and vision health, and social media can serve as 
a valuable resource to connect visually impaired people to needed services 
and advocacy platforms. The effective use of social media platforms in 
health promotion intervention programs, in general, remains a fluid topic 
of discussion (Chou et al., 2009, 2013; Korda and Itani, 2013; Lefebvre 
and Bornkessel, 2013; Moorhead et al., 2013; Neiger et al., 2012). The 
use and efficacy of social media to educate the public and increase aware-
ness concerning eye and vision health warrants additional research and  
consideration.

A national public awareness campaign to promote eye and vision health 
Large-scale public awareness campaigns for eye and vision health will require 
substantial resources, which will necessitate a federal presence and collabora-
tion with a variety of stakeholders in the public and private sectors. The most 
effective public awareness campaigns are usually large scale and multifaceted, 
involving a range of outreach activities, stakeholders and sponsors, educa-
tional materials, messaging, and media platforms. For example, to influence 
ultraviolet (UV) radiation-protective behaviors, a systematic review by the 
Community Preventive Services Task Force recommends “combinations of 
individual-directed strategies, mass media campaigns, and environmental and 
policy changes across multiple settings within a defined geographic area (city, 
state, province, or country)” (CPSTF, 2014).

Likewise, a comprehensive public awareness campaign for eye and 
vision health would need to be one component of a larger, long-term effort 
to change attitudes, knowledge, behavior, and practice across the lifespan. 
For example, the Partnership for a Healthier America and the Let’s Move! 
initiative have raised the visibility of childhood obesity as a public health 
priority using a variety of media platforms to increase awareness (e.g., 
Chanel One News in schools, websites, mass marketing campaigns with 
industry, agreements with Sesame Street) (Spinweber and Honeysett, 2013). 
The media messaging is part of a larger effort to engage a wide range of 
public and private partners in diverse activities in order to catalyze large-
scale changes in behaviors, interventions, and education around childhood 
obesity. Some of the other activities include increasing access to healthier, 
quality, affordable meals, maintaining and creating safe places for children 
to play, offering more opportunities for kids to get involved in active play, 
and educating parents on ways to increase healthy eating habits and active 
play (The White House, 2010).
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Given the current and projected number of individuals with varying 
degrees and types of vision impairment in the United States (see Chapter 2), 
it will be necessary for advocacy organizations, government agencies, health 
care professionals, public health practitioners, researchers, and private 
industry to collaborate in order to amplify messaging from public health 
entities within and across the federal government, governmental PHDs, and 
population health systems. A large-scale public awareness campaign will 
need to be centered around concise and concrete goals and to consider a 
combination of individual-directed strategies, mass media campaigns, and 
environmental and policy changes across multiple settings within defined 
geographic areas (e.g., city, state, province, or country). Ascertaining the 
impact of specific campaigns and the elements most closely predictive of 
success will require careful evaluation. As with anti-smoking campaigns, 
the intensity and duration of mass vision health media campaigns may 
influence effectiveness, but the population characteristics, length of follow-
up, and concurrent secular trends and events will also be important to 
monitor (Doyle et al., 2008). Necessary outcomes should include, but not 
be limited to

• changes in knowledge about high prevalence conditions, diseases, 
and events;

• risk and protective factors that account for multiple determinants 
of health;

• behavior changes (e.g., access to and use of eye health services, and 
adherence to risk reduction practices); and

• health outcomes, including more downstream effects from vision 
impairment.

Federal support for the infrastructure and engagement in public aware-
ness campaigns, and large-scale public health initiatives, is “more likely 
when a field has a united front of advocates to communicate the urgency 
of a problem, why that problem should be addressed now, and how best 
to solve the problem” (IOM, 2015, p. 346). This will require the eye and 
vision field to establish a common platform from which to advance mes-
sages to improve eye and vision health that extend beyond the delivery 
of health care services. Moreover, because a lack of knowledge about 
vision loss and the possible prevention or treatment of subsequent vision 
impairment requires increased knowledge among vulnerable populations 
and practitioners, public awareness campaigns hold promise as a tactic to 
mitigate these deficits, when included as one component of a larger popula-
tion health strategy. Assessing the impact of specific campaigns will require 
carefully designed evaluations, to not only provide some evidence of return 
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on investment, but also provide the foundation from which to generate 
sustained support for ongoing efforts in future years.

EXPANDING ACCESS TO COMMUNITY-BASED VISION 
SCREENING SERVICES AND FOLLOW-UP CARE

Ensuring that at-risk populations are linked to appropriate clinical care 
is a public health function. Vision screening can be a critical connection 
between the clinical vision services system, the larger public health system, 
and the populations they serve. It is a means of strengthening clinical vision 
service actions in community settings and an opportunity for refocusing the 
clinical vision services system and its providers on the public health objec-
tives of preventing and treating vision loss and approaches to accomplishing 
those objectives. In the absence of adequate resources to provide compre-
hensive eye examinations to every person in accordance with evidence-
based guidelines, vision screenings may be performed by both optometrists 
and ophthalmologists, as well as by other properly trained individuals in 
order to expand entry into appropriate eye and vision care systems, as well 
as into the overarching health care system.

Vision screenings allow for the identification—but not diagnosis—of 
eye disease. In this report, unless otherwise stated, the term “vision screen-
ing” is used to refer to any of a set of general eye health assessments that 
can be used to identify potential problems with visual functioning or symp-
toms suggestive of an eye disease or condition. Screenings cannot diagnose 
the cause of vision problems, but they can be used to expand entry to 
the health care system and access to appropriate follow-up care for more 
vulnerable populations. Mobile screening and imaging units can improve 
access to vision care, promote follow-up care, optimize the capacity of a 
limited workforce, and promote multidisciplinary collaborations (Beynat et 
al., 2009; Boucher et al., 2008; Griffith et al., 2016; Hautala et al., 2009; 
Kodjebacheva et al., 2011). Vision screenings are generally less expensive 
and less time-consuming than comprehensive eye examinations, but there 
are also concerns about the sensitivity and specificity of vision screenings. 
These concerns and more technical aspects of screenings and comprehensive 
eye examinations are described in Chapter 7.

In the United States, emerging diagnostic technologies and innova-
tive screening programs have extended the services of the vision care sys-
tem to schools in remote and medically underserved areas. For example, 
photoscreening and remote autorefraction have been shown to be effec-
tive at screening schoolchildren for amblyopia and vision disorders in 
urban and rural Alaska (Arnold et al., 2008; Lang et al., 2007). Screening 
high-risk populations such as children for refractive error and amblyopia 
and then assuring access to proper treatment, including eye examinations 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

214 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE214 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

for clinical diagnosis and corrective lenses, are key actions that can be 
advanced through a variety of population health partnerships and  
strategies.

Vision Screening for Children and Other At-Risk Populations

As in adults, refractive error is a major cause of preventable vision 
impairment in children and young adults (Tarczy-Hornoch et al., 2013; 
Vitale et al., 2008). For example, the Collaborative Longitudinal Evalu-
ation of Ethnicity and Refractive Error Study evaluated more than 2,500 
children ages 5 through 17 and found “overall, 9.2 percent of the children 
were myopic, 12.8 percent were hyperopic, and 28.4 were astigmatic,” 
with pronounced differences between the four ethnic/racial groups stud-
ied (Kleinstein et al., 2003, p. 1141). Undiagnosed vision impairment in 
children can have substantial effects on social development and health, 
with the potential to negatively impact social, physical, educational, and 
professional activities (Davidson and Quinn, 2011; Kulp et al., 2016). 
Uncorrected refractive error can have significant effects on educational 
performance and is a risk factor for amblyopia (Tarczy-Hornoch et al., 
2013). Glewwe and colleagues explore disparities in vision care utilization 
by low-income and minority children, noting that they “have a greater 
than average risk of under-diagnosis and under-treatment . . . [and] Title 
1 students are two to three times more likely than non-Title 1 students to 
have undetected or untreated vision problems” (Glewwe et al., 2014, p. 1).

Mobile clinics and school-based vision screenings that are provided 
at no cost offer a means of addressing demonstrated financial, social, and 
political barriers to accessing eye care for children and other at-risk popula-
tions (Castanes, 2003). One school-based screening program in the United 
Kingdom achieved a screening acceptance rate of greater than 95 percent 
among 3,721 children; of the 11.14 percent of students referred who were 
for follow-up care, more than half had refractive errors correctable by 
eyeglasses (Toufeeq and Oram, 2014). In a screening program in North 
Carolina, school nurses evaluated 2,726 elementary school children dur-
ing the 2009–2010 school year and identified 3 cases needing intervention 
out of every 100 evaluations (Kemper et al., 2012). Mobile clinics have 
been used to provide vision screenings for pre-kindergarten, kindergarten, 
and first-grade public school children, with one program performing more 
than 63,000 evaluations, representing 55 percent of the eligible population 
during a 12-year period (Griffith et al., 2016). Similarly, the University 
of California, Los Angeles (UCLA) Mobile Eye Clinic identified 906 out 
of 11,302 first-graders as having decreased visual acuity and found that 
eyeglasses would correct vision in 94.7 percent of those cases, although 
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the investigation did not record rates of follow-up care after screening 
(Kodjebacheva et al., 2011).

Independent scholars have similarly recommended that policy makers 
implement vision programs that bring vision services to children, including 
screening, into classroom environments (Ethan and Basch, 2008). Head 
Start and Early Head Start programs are required, in collaboration with 
parents, to “obtain linguistically and age appropriate screenings to identify 
concerns regarding a child’s developmental, sensory (visual and auditory), 
behavioral, motor, language, social, cognitive, perceptual, and emotional 
skills” within 45 calendar days of the child’s entry into the program and 
facilitate implementation of follow-up plans and treatment.7 The American 
Academy of Ophthalmology, the American Academy of Pediatric Oph-
thalmologists and Strabismus, and the American Academy of Pediatrics 
have recommended that vision screening be included in routine school-
based vision checks because it can maximize the rate of early detection of 
amblyopia, strabismus, refractive error, and other eye conditions in chil-
dren, among other benefits (AAO, 2013). Many states have imposed vision 
screening requirements for school-age children to help identify students 
in need of eye care (see, AAPOS, 2011, for a current list of state-by-state 
school screening requirements). Box 5-1 details the example of how the 
state of Michigan has promoted vision screening programs for children. 
However, specific requirements and screening practices vary among and 
even within states, with implications for the percentage of students with 
visual impairments that are identified as requiring eye care (AAPOS, 2011; 
Marshall et al., 2010). Some states—including Arizona, Hawaii, Idaho, 
New Hampshire, North Dakota, South Carolina, and South Dakota—have 
no pediatric vision screening policies at all, though the governments of New 
Hampshire and South Carolina do recommend screenings (AAPOS, 2011).

Promoting Follow-Up Care After Screenings

Screening programs cannot lead to reduced vision impairment if the 
process does not include a mechanism to assure appropriate follow-up care. 
One demonstration project that provided vision screening of preschool-age 
children at two primary care practices and two community-based centers 
achieved monocular visual acuity and stereopsis screening rates between 
70 and 93 percent and 88 and 98 percent for 3- and 4-year-olds, respec-
tively. However, the rates of follow-up varied widely—from 29 to 100 
percent and from 41 to 100 percent for the 3- and 4-year-olds, respectively 
(Hartmann et al., 2006). A quality improvement project to enhance the rate 
of pediatric vision screenings at 13 clinics in North Carolina saw significant 

7  45 C.F.R. 1304.20 (italic added).
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improvements in the rate of screening among children ages 3 to 5 years over 
a 6-month period; vision distance testing increased from 92 to 97 percent, 
and stereopsis screening rates increased from 80 percent to 89 percent. 
Yet, follow-up rescreening for initially untestable children was infrequently 
documented, and referral rates for abnormal screens remained low at 48 
percent (Kemper et al., 2011). Other studies have also found that the rates 
of appropriate referral and follow-up care can be sub-optimal (Hered and 
Wood, 2013).

Simple logic dictates that programs that provide eyeglasses following 
screenings or eye examinations will improve the sight of more people with 
correctable refractive error than screenings or examinations alone. A num-
ber of programs available through various philanthropic and charitable 

BOX 5-1 
Case Study on Michigan’s Public Health 

Vision Screening Program

Michigan’s Public Health Hearing and Vision Screening Programs are the 
result of a 60-year collaboration between LHDs and the education system. The 
vision program includes an initial screening, retesting, and referral of children 
through a standardized program that tests visual acuity, eye muscle function, 
refractive error, and symptoms of other eye and vision problems (State of Michi-
gan, 2016). Upon failing the initial screening, children are retested. If they fail the 
retest, they are referred for follow-up care. Approximately 1.1 million children are 
screened every year for both hearing and vision problems, with about 87,000 
children referred for follow-up care (State of Michigan, 2016).

The program is supported through Michigan law, which states that vision 
testing or screening must be presented at the time of registration for kindergar-
ten. Parents or guardians must present either a statement confirming receipt 
of screening from the U.S. Department of Health and Human Services Vision 
Screening or from a licensed provider (optometrist, ophthalmologist, or medical 
physician) stating an eye examination had occurred after the age of 3 but prior to 
school entry (MDHHS, 2016b). The state subsequently mandates vision screen-
ings for children in first grade, third grade, fifth grade, seventh grade, and ninth 
grade, though there may be some variations in schedule depending on the local 
PHD (State of Michigan, 2016).

Screenings are facilitated by schools and LHDs. These screenings are avail-
able free of charge at the health department (MDHHS, 2016b; State of Michigan, 
2016). These screenings are conducted by technicians employed by the PHD. 
The technicians undergo a 4-week training with practicum and maintain training 
through regular evaluation and mandatory attendance at a continuing education 
workshop every 2 years (State of Michigan, 2016). The program’s website notes 
that this program “routinely identifies 10-15 percent of those screened as needing 
eye care” (MDHHS, 2016a).
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BOX 5-2 
Examples of Programs to Improve Eye Care in Communities

EyeCare America, the public service program of the Foundation of the American 
Academy of Ophthalmology, may provide a medical eye exam and up to 1 year 
of care at no cost for any disease condition during the initial exam for individuals 
who are ages 65 and older and who have not seen an EyeMD in 3 or more years. 
People who are found to be at increased risk for eye diseases and who have not 
had an eye exam in 12 months or more may also be eligible. Eyeglasses are not 
covered (AAO, 2016b).

InfantSEE® is a program developed in 2005 by the American Optometric As-
sociation and the Vision Care Institute of Johnson & Johnson Vision Care Inc. 
The program connects participating optometrists with families to provide children 
ages 6 to 12 months a comprehensive infant eye assessment as a no-cost public 
service (AOA, 2012).

The Lions Club OneSight program is a partnership between various nonprofit 
organizations that offers education, outreach, and free prescription eyeglasses to 
those who qualify. The program’s Vision Vans are mobile units and vans that de-
liver new eyeglasses and free eye care to disadvantaged children. However this 
program was eliminated in 2015. The program also offers discounted eyeglasses 
vouchers. Once per year, a Lions Club partner, the Luxottica Retail stores (e.g., 
Sears Optical, LensCrafters, Pearle Vision, and Target Optical) offers free eye-
glasses and eye exams to the needy and uninsured (OneSight, 2016).

New Eyes for the Needy provides vouchers to people who need to buy new 
prescription eyeglasses in the United States and distributes used eyeglasses 
to disadvantaged populations in developing countries. Voucher applications are 
available through the New Eyes website and must be submitted by a social ser-
vice agency. The website provides a link to national programs that may provide 
free or low-cost eye examinations (New Eyes, n.d.).

The Philadelphia Eagles Eye Mobile visits a different school each day to deliver 
free eye examinations, prescription eyeglasses, and follow-up care from an oph-
thalmologist to under-insured and uninsured children in the Greater Philadelphia 
area (Phildelphia Eagles, 2016). Since its inception, the program has served 
more than 71,000 children and distributed more than 52,000 pairs of eyeglasses.

Sight for Students is a national gift certificate program founded in 1997 by Vi-
sion Service Plan (VSP) and part of VSP’s larger Eyes of Hope initiative, which 
provides free eye exams and eyeglasses to low-income and uninsured children 
ages 19 and younger who qualify for the program (VSP, 2016). VSP partners with 
Boys & Girls Clubs of America, Communities in Schools, Lions Club International 
Foundation, the National Association of Community Health Centers, the National 
Association of School Nurses, the National Council of LaRaza, the National Head 
Start Association, and Prevent Blindness to deliver a free comprehensive exam 

continued
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organizations, professional organizations, and industry provide free eyecare 
screenings, examinations, and eyeglasses for children and other vulnerable 
populations to better ensure the detection of potential vision problems and 
improve eyesight. Box 5-2 provides some examples. Many of these pro-
grams are designed to link children and low-income individuals to available 
eye and vision services, including in some cases, provision of eyeglasses. 
Only a few recent peer-reviewed articles on population-level impact are 
available for these programs. A 2015 study on 689 students at 28 different 
schools served by the Philadelphia Eagles Eye Mobile found that false-
positive rates of school nurse screening averaged 16.11 percent (range 0 to 
44 percent), suggesting the need for better training to reduce false-positive 
screenings. The same study found that the use of prescribed glasses was 71 
percent at 12 months, but only 53 percent of children followed through 
with their pediatric ophthalmology referral (Alvi et al., 2015).

Recently, Vision To Learn partnered with Johns Hopkins University, the 
Baltimore City Health Department, and the Baltimore City Public School 
System to launch a citywide initiative, Vision for Baltimore, which will 
provide vision screenings and free eyeglasses for pre-kindergarteners to 
eighth-graders in all 50 Baltimore City public schools (Naron and Mendes, 

and, if needed, corrective lenses if needed to more than 50,000 children each 
year (VSP, n.d.).

Vision To Learn, founded in 2012 in Los Angeles, provides children with free eye 
exams and free eyeglasses in California, Delaware, Hawaii, Iowa, and Virginia 
(Vision To Learn, 2016). Vision To Learn partners with other neighborhood youth 
and community organizations to conduct vision screenings. The Mobile Eye Clinic 
then visits each school or community site to conduct free eye examinations and fit 
children for free eyeglasses. Greater than 89 percent of children served by Vision 
To Learn live in poverty and 87 percent are minorities. Vision To Learn recently 
partnered with the Los Angeles Clippers, adding to the group’s list of committed 
community advocates.

VISION USA is a program that provides free eye care from an optometrist to eli-
gible low-income and uninsured people in 39 states and the District of Columbia. 
To apply you must work with a charitable organization, social worker, case worker, 
or community health agency to submit an application (AOA Foundation, 2016). 
Eyewear may be provided at no cost or for a small fee in some states.

BOX 5-2 Continued
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2016). The Baltimore City Health Department will administer initial screen-
ings, with the support of the Anne E. Casey Foundation, the Abell Foun-
dation, and Vision To Learn, the latter of which has mobile eye clinics 
for onsite services. Warby Parker, a New York City–based online eyewear 
retailer, has agreed to provide eyeglasses (Naron and Mendes, 2016). Staff 
from the School of Education and the Wilmer Eye Institute will work with 
the schools to train school staff and maximize the use of prescribed eye-
glasses. A formal evaluation of the program’s impact is planned. Results 
documenting the impact on student achievement and eyewear compliance 
have been submitted for publication (Naron and Mendes, 2016). A similar 
initiative exists in New York City, where the Community Schools Initiative 
will expand its vision screening program to all 130 Community Schools 
(including elementary, middle, and high schools) through a partnership 
with Warby Parker to provide free eyeglasses to every student in need (City 
of New York, 2016). Evaluations of the impacts of these programs will be 
essential to establishing better evidentiary support for investment in simi-
lar programs. As indicated by even the short list of activities provided in 
Box 5-2, a wide range of partners is already committed to improving the 
eye and vision health of the nation. It will be important to follow the impact 
of these programs and evaluate critical success and failure factors when 
considering whether similar initiatives will work in other communities 
and on larger scales. Policy makers could collaborate with PHDs, school 
administrators, and other stakeholders on a national effort to standardize 
state requirements for vision screening in schools. 

Medicaid and the Children’s Health Insurance Program are public 
health programs that can also provide eye and vision care coverage for 
certain low-income and disabled people and families (Kaiser Family Foun-
dation, 2013; Medicaid, 2016b). All plans that cover children and ado-
lescents must provide basic eye care services as an essential health benefit 
(Healthcare.gov, 2016). Optional eye and vision benefits under Medicaid 
are determined by individual states and so vary from state to state, but they 
may include the provision of eyeglasses and optometric, diagnostic, screen-
ing, preventive, and rehabilitative services, as well as prescription drugs, 
dental care, physical and occupational therapy, and podiatric services, 
among others (Medicaid, 2016a). Efforts to expand the benefits of these 
programs are considered in Chapter 6.

ENCOURAGING ENVIRONMENTS THAT SUPPORT  
EYE HEALTH AND VISUAL FUNCTION:  

POLICY DEVELOPMENT AND ENFORCEMENT

Health departments can play an important role in influencing the built 
environment, i.e., the physical environment constructed by human activity, 
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although “exact [legal] mechanisms vary by state and locality” (see, e.g., 
Perdue et al., 2003, p. 1392). The built environment includes all the physi-
cal parts of where we live, including homes, buildings, worksites, trans-
portation systems, civic infrastructure, and public places (Dannenberg et 
al., 2011). State and LHDs have the legal authority and capacity to work 
across sectors to improve the environmental conditions that impede eye 
and vision health; these environmental conditions include both the built 
and social determinants of eye and vision health. Two of the more obvious 
issues related to the built environment are accessibility and injury pre-
vention, although building design regulations may now explicitly address 
vision-related conditions, such as eyestrain. Accessibility barriers can range 
from poorly designed pavement to inadequate pedestrian crossings. Poorly 
designed physical spaces (such as difficult-to-navigate subway platforms 
and poorly lighted building interiors) can cause injuries to people with low 
vision (Imrie and Kumar, 1998). These are important elements to consider 
when developing a comprehensive population health approach to address 
eye and vision health. Indeed, based on a variety of factors, health depart-
ments may take a leading role in recommending changes to the built envi-
ronment. Arguably, for example, Frieden’s (2010) Health Impact Pyramid 
places greater reliance on changing the environment (the context in the 
pyramid) than on medical care as the basis for health department interven-
tions at the population level.

Ensuring Equal Access to Facilities and Services

The Americans with Disabilities Act (ADA) of 1990 (42 U.S.C. 12181),8 
including changes by the ADA Amendments Act of 2008,9 prohibits dis-
crimination on the basis of disability by state and local governments, places 
of public accommodation (e.g., hotels, shopping centers, pharmacies, doc-
tor’s offices, hospitals, libraries, private schools, health spas), commercial 
facilities, and private entities. The Rehabilitation Act of 1973 provides simi-
lar protections in relation to programs operated or funded by the federal 
government, as well as requiring equal employment opportunity within the 
federal government.10 The ADA’s definition of disability includes “blind-
ness” (defined as meaning having less than 20/200 visual acuity even with 
corrective lenses or a visual field that is 20 degrees or less, regardless of 
acuity).11 People with “low vision” (eyesight that is better than 20/200 or 
a visual field that is greater than 20 degrees but that includes a significant 

8  P.L. 101-336, enacted July 26, 1990. 
9  P.L. 110-325, enacted January 1, 2009.
10  P.L. 93-112, enacted September 26, 1973.
11  Social Security Act § 216(i)(1)(B).
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vision impairment that substantially limits the ability to see well under dif-
ferent circumstances) may also require accommodations.

Entities subject to regulations must 

follow accessibility standards when constructing or altering facilities; re-
move architectural or structural communication barriers in existing facili-
ties where it is readily achievable to do so; make reasonable modifications 
in policies and procedures (e.g., allow person to be accompanied by service 
animal or guide dog, even if a hotel has a “no pets” policy); eliminate 
discriminatory eligibility criteria (e.g., allow a guest to use alternative state 
ID to substitute for driver’s license at check-in); and provide auxiliary aids 
and services leading to effective communication if it is not an undue bur-
den and does not fundamentally alter the nature of the goods or services 
provided (e.g., provide alternate format materials such as Braille, large 
print, and audio tape when a guest cannot read standard print materials 
due to a disability). (DOJ, n.d.) 

The facilities and services covered by the ADA includes, but are not 
limited to, transportation services; academic, medical, and recreational 
facilities; and government programs, activities, and services. For example, 
mass transit systems should design their facilities and equipment to be 
accessible to disabled individuals (AFB, 2016a). Airlines could offer addi-
tional services such as pre-boarding, a guided tour of the aircraft, and 
providing menus and evacuation information in Braille (SATH, 2013). 
Similarly, libraries, museums, shopping malls, community health clinics, 
courthouses, and city sidewalks should all be accessible to individuals with 
disabilities, including those who are legally blind. The ADA also requires 
that regulated entities promote effective communication with people who 
have disabilities that can affect different communication capabilities (DOJ, 
2015). The U.S. Department of Justice has offered guidance on the types of 
services and practices that can be considered to better accommodate people 
with vision impairment under the ADA (see Box 5-3).

The Equal Employment Opportunity Commission, the agency respon-
sible for enforcing the ADA, has also issued regulations regarding vision 
needs under the ADA Amendments Act of 2008. The statute, at 42 U.S.C. 
12102(4)(c)(ii), states, inter alia, that mitigating measures include low-
vision devices (excluding ordinary eyeglasses or contact lenses), the use of 
assistive technology, and reasonable accommodations or auxiliary aids or 
services. With regard to eyeglasses, the regulations state,

The ameliorative effects of the mitigating measures of ordinary eyeglasses 
or contact lenses shall be considered in determining whether an impairment 
substantially limits a major life activity. The term “ordinary eyeglasses or 
contact lenses” means lenses that are intended to fully correct visual acuity 
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or eliminate refractive error; and the term “low-vision devices” means 
devices that magnify, enhance, or otherwise augment a visual image.

Likewise, adaptive behaviors to compensate for low vision (such as 
side-to-side movement for someone with monocular vision) are included. 
Problems associated with the affordability of eyeglasses are discussed in 
Chapter 6.

Ensuring and enforcing equal access under the ADA will require 
collaboration among federal, state, and local governments, architects 
and engineers, city planners, disability rights advocates, and others. 

BOX 5-3 
Examples of Services and Practices That May 
Assist People with Vision Impairment Under 

the Americans with Disabilities Act

•  Architectural Barriers “Remove architectural barriers in existing facilities . . . 
where such removal is readily achievable, i.e., easily accomplishable and able 
to be carried out without much difficulty or expense.”a

•  Guiding Techniques Offer assistance to guests in navigating the facility, 
including finding and orienting to their rooms and other facilities, emphasizing 
safety information (e.g., nearest emergency exit).b

•  Verbalizing Directions Be cognizant of how you provide directions, refraining 
from using gestures and other non-verbal cues.

•  New Construction and Alteration Requirements Comply with minimum 
requirements of the ADA Standards for Accessible Design (Standards), as 
applicable.a 

•  Signs Include signs with:
   Raised and Braille letters or numbers;
   Appropriate character proportion and height;
   Mounting location;
   Color contrast; and
   Non-glare surface.b
•  Elevators Add Brailled or raised markings on elevator control buttons.a
•  Lighting Provide ample lighting to promote visual function.b
•  Service Animals Permit the use of a service animal.a
•  Auxiliary Aids and Services Provide a “qualified” interpreter on-site or via 

video remote interpreting services; notetakers; transcription services; quali-
fied readers; information in large print, Braille, or electronically for use with a 
wide variety of technologies including screen reader software, magnification 
software, and optical readers; or “other effective methods of making visually 
delivered materials available to individuals who are blind or have low vision.”a

SOURCES: a 28 CFR § 36.101 et seq.; b DOJ, 2001.
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Coordinating these actions to derive maximum value and efficiency from 
individual efforts is the difficult but necessary task of stakeholders in all 
sectors. Governmental PHDs can help facilitate these efforts by convening 
and working with local employers, regulators, and low-vision community 
advocates to create a long-term strategy to continue to improve ADA 
compliance.

Building Design and the Consideration of Light Sources

Appropriate architectural design can promote and maintain good eye 
and vision health as well as the functionality of individuals with vision 
impairment, especially in home-like settings. According to the Low Vision 
Design Committee of the National Institute of Building Sciences (NIBS), 
“while treatment of low vision and other visual disorders are medical 
issues, assuring optimal access to the built environment for persons with 
visual impairments is a design issue” (NIBS, 2015, p. 5). The NIBS com-
mittee recently published guidelines to help those planning and designing 
building sites to create building access, interior spaces with appropriate 
visual cues, and lighting design that optimizes the functioning of people 
with chronic visual impairments. For example, the implementation and 
manipulation of lighting design is an effective means to compensate for 
aging eyes and diminished abilities (Gordon, 2003; Krusen, 2010). Low-
level lighting can contribute to falls (Paul and Liu, 2012). Creating office 
spaces and public open spaces with appropriate visual cues can help indi-
viduals with visual impairment navigate these spaces. Using high contrast 
colors can help make signing, light switches, or stairs more visible, and the 
use of matte paint can reduce glare. Tactile flooring and variations in ceiling 
height can reflect sound in ways that create cues for the visually impaired 
(Anderson, 2014). Using uniform lighting in hallways and stairwells can 
eliminate confusing shadows that may mimic changes in elevation (AFB, 
2016b). Currently, it is not known whether these guidelines are widely 
observed (Sawyer and Kaup, 2014).

As the population ages and more people experience the vision loss 
typically associated with the aging process, it will become increasingly 
important to ensure that retirement communities, assisted living and nurs-
ing facilities, and general rehabilitation facilities are designed or furnished 
to enhance visual function in order to reduce the potential negative down-
stream consequences of vision impairment. Similar considerations are use-
ful in individual homes and should be incorporated into public awareness 
campaigns targeting older populations.
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Maintaining Eye Health: Going Green and Eyestrain

Eyestrain is a common condition that occurs when eyes become tired 
from continuous use, but it usually does not have serious or long-term con-
sequences. In some cases, eyestrain can be suggestive of an underlying eye 
condition (e.g., accommodation insufficiency or convergence insufficiency) 
necessitating treatment (Chase et al., 2009). The causes of eyestrain may 
include reading without resting one’s eyes if underlying factors are present; 
driving long distances and performing other activities involving extended 
focus; being exposed to bright light or glare; working with insufficient light; 
having an underlying eye problem such as dry eyes, uncorrected refrac-
tive error, eye teaming disorder, or accommodative or binocular vision 
disorders; being stressed or fatigued; and exposure to conditions that may 
contribute to dry eyes (Barnhardt et al., 2012; Gowrisankaran and Sheedy, 
2015). The phenomenon of computer vision syndrome, which is “a group 
of visual symptoms experienced in relation to the use of computers,” is rela-
tively new and is associated with reduced productivity at work and reduced 
quality of life (Ranasinghe et al., 2016). Visual symptoms may include 
eyestrain, eye fatigue, headaches, ocular discomfort, dry eye, photophobia, 
diplopia, and blurred vision (Rosenfield, 2011; Sheedy et al., 2003).

Appropriate architectural design can help reduce eyestrain. Proper 
lighting, anti-glare filters, the ergonomic positioning of computer moni-
tors, physical breaks away from screens, lubricating eye drops, and special 
computer glasses all may help improve visual comfort (Blehm et al., 2005). 
In recent decades, there have been efforts to promote the concept of “green 
buildings,” which are meant to ensure the healthiest possible environment 
while representing the most efficient and least disruptive use of land, water, 
energy, and resources (EPA, 2015). Many of these new buildings reduce 
energy consumption by incorporating large windows or exteriors, allow-
ing daylight to reach more space (EPA, 2015). Daylighting, “the practice 
of placing windows or other openings and reflective surfaces so that during 
the day natural light provides effective internal lighting,” creates new chal-
lenges related to eye comfort (Spellman and Bieber, 2012, p. 256). Exist-
ing guiding principles for new construction require that facilities achieve 
a minimum daylight factor while providing appropriate lighting controls 
and glare control to minimize eyestrain (GSA, 2014). Such lighting controls 
can include building maintenance to keep windows free from glare, install-
ing screen-type shading devices that are automatically controlled accord-
ing to the seasons and the time, veiling reflections on monitors to reduce 
visual display terminal glare, and providing artificial lighting (Hwang and 
Kim, 2011). These controls protect occupants’ eyes and also contribute 
to improved psychological health and productivity (Hwang and Kim, 
2011). The committee believes that policies encouraging these practices 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

THE ROLE OF PUBLIC HEALTH AND PARTNERSHIPS 225

are advisable and can encourage a broader range of stakeholders, including 
architects and human resource professionals, to think about their roles in 
promoting eye and vision health. As the use of computers and digital elec-
tronic devices for both vocational and non-vocational activities continues 
to expand in terms of the length of time as well as of the type of digital 
electronic screen available, it will become increasingly important to moni-
tor how this environmental exposure affects eye health and development, 
especially in younger populations.

Improving Eye Injury Protection

Occupational and sports-related eye injuries occur frequently. Goldstein 
and Wee (2011) estimate that approximately 40,000 to 600,000 sports-
related eye injuries alone occur annually. Many instances of eye injury can 
be avoided by using protective eyewear. The CDC, professional societies, 
and others recommend wearing eye protection during specific high-risk 
activities to reduce the risk of occupational eye injury and the associated 
potential for vision loss (AAO, 2016a; CDC, 2013a; OSHA, 2003; Prevent 
Blindness, 2016a). To reduce eye injuries, OSHA requires employers to use 
three eye safety strategies, as appropriate, in workplaces. These include (1) 
using engineering controls (i.e., the best strategy) such as machine guards 
that prevent the escape of particles or welding curtains for arc flash protec-
tion; (2) using administrative controls such as making certain that areas 
designated as “off limits” are visited only by those assigned to work there; 
and (3) providing for and enforcing the use of proper protective eyewear 
(CDC, 2013b). Employers must ensure that eye and face protection, which 
meets specified safety standards, is provided whenever necessary to protect 
workers from occupational hazards, and that all workers required to wear 
eye and face protection receive proper training and, when appropriate, fit-
tings (OSHA, 2009, 2016).

Unfortunately, factors such as uncomfortable fit, the lack of available 
protection, and the lack of a culture of workplace safety may contribute 
to poor adherence rates (Lombardi et al., 2009). To improve compli-
ance among workers, state agencies have produced simple materials for 
posting or distribution that seek to educate employees about the risks of 
injury and the benefits of eye protection (CDPH, 2008; TDI, 2007). The 
National Institute for Occupational Safety and Health and eye health safety 
and advocacy organizations have produced similar materials, available 
online, and OSHA has made an e-tool available to assist employers and 
employees with understanding the requirements for eye protection in their 
specific industries or occupations (CDC, 2013b; CPWR, 2014; OSHA, 
2016; Prevent Blindness, 2016c). There are also concerns about certain 
under-regulated (and culturally distinct) agricultural worker communities, 
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but more research is needed to demonstrate the effectiveness of community-
based participatory models of education on the state-level enforcement of 
federal OSHA standards (Earle-Richardson et al., 2014; Tovar-Aguilar et 
al., 2014; Verma et al., 2011).

Nationally representative surveys have found that the rates of appro-
priate use of recreational eye protection in adults and children are low 
(approximately 30 percent and 15 percent, respectively) (Forrest et al., 
2008; Matter et al., 2007). Estimates suggest that more than 90 percent 
of sports-related eye injuries could be prevented by using appropriate eye 
protection (Prevent Blindness, 2016c). The American Academy of Ophthal-
mology, the American Academy of Pediatrics, the American Association 
for Pediatric Ophthalmology and Strabismus, and the American Public 
Health Association, and the American Academy of Optometry all recom-
mend protective eyewear for children in sports that pose a risk of eye injury 
(AAP, 2011; AOA, 2016). Appendix F shows examples of recommended 
eye protection for different sports (NEI/NIH, 2015a). Ordinary prescription 
glasses, contact lenses, and sunglasses do not protect against eye injuries 
(CDC, 2013b). In fact, regular eye glasses do not mitigate the risk of more 
serious injury and may shatter on impact (Goldstein and Wee, 2011).

The committee considers the use of protective eyewear in recreational 
and hazardous environments (e.g., home settings or around hazardous 
materials) to be amenable to change through policy implementation and 
education campaigns. Interventions targeted at multiple, engaged stake-
holders can result in players more likely to change their behavior as a 
result (Eime et al., 2004, 2005). A 2009 systematic review (looking at 
both occupational and recreational eye protection) concluded that current 
research “[does] not provide reliable evidence that educational interven-
tions are effective in preventing eye injuries,” primarily due to the low 
quality of existing research and significant variation in study design (Shah 
et al., 2009, p. 11). However, Healthy People 2020 recommends such 
campaigns that could be combined with relevant policies and the provision 
of protective eyewear—to increase the use of protective eyewear in sports 
(CPSTF, 2010; ODPHP, 2016e). Surveillance systems monitor injuries, but 
more is needed to ensure compliance with occupational safety standards 
and to have more widespread adoption of protective eyewear in high-risk 
sports. Public awareness accompanied by policies, monitoring, and the 
provision of appropriate protective gear is essential so that athletes, par-
ents, coaches, trainers, referees, and health care providers can help decrease 
morbidity from eye injuries (CDC, 2012; Goldstein and Wee, 2011; NEI/
NIH, 2015a,b). Most importantly, school and organized sports programs 
can establish policies that promote and enforce the use of protective devices 
in particularly high-risk activities. Governmental PHDs can work with 
local communities to help develop and adopt regulations and policies that 
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support the use of protective eyewear in both workplace and sports settings. 
Future research in this area should focus on the factors affecting policy 
adoption and compliance with established policies.

Promote Infection Control and Immunization

Poor hygiene, infrequent replacement of contact lens storage cases, and 
overnight contact lens wear are avoidable risk factors for microbial kerati-
tis, contact lens–related inflammation, and other ophthalmic complications 
affecting eye health (Collier et al., 2014; Keay et al., 2007; Radford et al., 
2009; Stapleton et al., 2008, 2012; Szczotka-Flynn et al., 2010). The CDC 
issued recommendations for keeping eyes healthy in contact lens wearers, 
but a recent review of the literature on past and recent trends found that 
the incidence of serious contact lens–related eye infections (e.g., microbial 
keratitis), which can lead to vision impairment, is rising (CDC, 2015g; 
Yildiz et al., 2012). This suggests that the public may not be adhering to 
published recommendations for various reasons.

The primary obstacle to eliminating contact lens–related infection and 
associated vision loss is not a lack of clarity on best practices, but rather 
improving patient education, awareness, and adherence. The CDC reported 
in 2015 that 99 percent of surveyed contact lens wearers engage in at least 
one risk behavior (including sleeping in their contact lenses, swimming 
or showering with them, rinsing/storing them in water, and failure to fol-
low replacement schedules) (Cope et al., 2015). The impact of increased 
health promotion or education activities (e.g., at each eye care professional 
follow-up appointments) on contact lens–related infections and associated 
vision loss, while potentially helpful, remains ambiguous (Donshik et al., 
2007; Kuzman et al., 2014; Robertson and Cavanagh, 2011). The degree 
to which industry-wide solutions (e.g., improved contact lens materials or 
case design) could ameliorate case-related infection rates is unclear (Wu et 
al., 2015b).

Beyond infections stemming from improper use and maintenance of 
prescription contact lenses, infectious keratitis, corneal abrasions, and other 
types of eye damage have also been documented as results of wearing deco-
rative contact lenses (Steinemann et al., 2005). These lenses are classified 
by the U.S. Food and Drug Administration (FDA) as “medical devices” and 
should be obtained only with a prescription (FDA, 2006). Nonetheless, one 
study found that approximately 54 percent of patients attained these lenses 
from an unlicensed optical shop without a prescription (Singh et al., 2012). 
A previous study found similar results, with 51 percent of the patients sur-
veyed reporting they obtained their decorative lenses from an unlicensed 
provider (Steinemann et al., 2005). The same study found that none of the 
patients had ever worn contact lenses, predisposing them to unhygienic lens 
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handling techniques. The FDA and the CDC provide information directed 
at consumers, eye care professionals, and the industry regarding the poli-
cies, regulations, and health risks associated with unlicensed decorative 
contact lenses (FDA, 2006). The American Academy of Ophthalmology has 
also published articles in multiple languages warning against the purchase 
of such lenses (AAO, 2015). Large-scale public awareness campaigns may 
include messages related to the threat to eye health from non-prescription 
decorative lenses. Moreover, working with industry and the FDA, govern-
mental PHDs can assist in enforcing laws intended to stop the sale and 
purchase of such lenses.

Infection control and immunization have had great success in stemming 
the transmission of infectious agents that can have a profound effect on 
sight (Rao, 2015). For example, interventions to prevent transmission in 
pre- and peri-natal circumstances and to maintain high immunization rates 
have helped eliminate rubella (ODPHP, 2016b). Shingles affects approxi-
mately one third of the population and is associated with conjunctivitis, 
keratitis, uveitis, and optic neuritis (Opstelten and Zaal, 2005). Improving 
the vaccination rates for the herpes zoster virus may help reduce related 
vision loss. Similarly, sexually transmitted disease (STD) programs should 
take into account the effect that a particular disease can have on sight.

Governmental PHDs are traditionally on the frontline for many issues 
related to infection control and prevention and can serve as a logical and 
informed point of contact for providers, industry, and consumer groups to 
help organize responses and emphasize the threat to eye and vision health 
when applicable. Similarly, there is an opportunity for eye care profession-
als and other health care providers to help one another reiterate the role 
that eye and vision health can play in improving overall health through 
broader public health initiatives.

Promotion of Eye and Vision Health as a Programmatic 
Focus: Provision of Technical Expertise and Resources

Federal agencies charged with a wide range of responsibilities in the 
promotion of public health are uniquely situated to provide the needed 
resources and expertise that will allow state and LHDs to incorporate eye 
and vision health as a programmatic focus. The Vision Health Initiative 
(VHI) is a multilevel collaboration between the CDC’s Division of Dia-
betes Translation and state and national partners, designed to promote 
vision health and quality of life for all populations, throughout all life 
stages, by preventing and controlling eye disease, eye injury, and vision 
loss resulting in disability. VHI has the unique role of collaborating with 
state and national partners to strengthen science and develop interventions 
to improve eye health, reduce vision loss and blindness, and promote the 
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health of people with vision loss (CDC, 2015a). In addition to its leadership 
role in VHI, the CDC also

• Provides technical assistance to national, state, and local organiza-
tions oriented to preserving, protecting, and enhancing vision;

• Offers scientific bases for collaboration among provider groups, 
financing systems, and policy makers so that health care systems 
can respond effectively to vision and eye health as a major public 
health concern;

• Aids in translating science into programs, services, and policies 
and in coordinating service activities with partners in the public, 
private, and voluntary sectors; and

• Addresses issues related to the cost of vision loss, vision disability, 
eye disease, and quality of life (CDC, 2015a).

VHI provides a number of examples of how federal support and 
involvement in eye and vision health can translate into information and 
practices at the state level (see Box 5-4). Many of these examples are specific 
to eye and vision health, including specific eye diseases, but the supported 
partnerships have also been extended to chronic conditions more broadly. 
For example, in 2003, the CDC entered into a partnership with Prevent 
Blindness America to build capacity in states to address vision and eye 
health, which led to the active engagement of the National Association of 
Chronic Disease Directors, an organization that represents the leaders of 
state health department chronic disease programs (NACDD, n.d.).

In 2016, the CDC implemented a vision grant program in partnership 
with state-based chronic disease programs and other clinical and non-
clinical stakeholders “to engage in strategic initiatives or activities designed 
to improve vision and eye health” (NACDD, 2016, p. 1). The current grant 
program will award three states an average of $25,000 toward the devel-
opment of activities that (1) “achieve the overall goal of advancing vision 
loss and eye health as public health priorities”; (2) “implement a vision and 
eye health intervention that focuses on [characterizing the burden of eye 
disease or vision loss, promote systems change, or implement interventions 
related to eye and vision health]”; and . . . (3) “focus on sustainability . . .  
beyond the initial funding period” (NACDD, 2016, p. 4). This is an impor-
tant step in the right direction, but more extensive resources will be needed 
to allow each state the opportunity to invest resources in the eye and vision 
health of its population.

Similarly, the NEI provides funding opportunities and resources that 
have helped to increase understanding about eye and vision health prob-
lems. The NEI reports awarding approximately 1,600 research grants and 
training awards related to vision research, in addition to laboratory and 
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patient-oriented research at its own facilities, and it supports NEHEP, as 
described earlier in this chapter (NEI/NIH, 2015c). A review of the major 
advances reported by the NEI on its website suggests a heavy focus on the 
development and evaluation of effective treatments for specific eye diseases 
and conditions. Moreover, a review of the NEI’s pioneering new advances 
to prevent and treat vision loss indicates that much research focused on 

BOX 5-4 
Examples of Vision Health Initiative Activities and Support 

to Expand Resources and Capacity for State and Local 
Health Departments and Other Essential Stakeholders

•  From 2005 to 2011, VHI implemented a nine-question vision module as part of 
the Behavioral Risk Factor Surveillance System (BRFSS) to provide state-level 
data. Beginning in 2013, VHI reported state data using the BRFSS core ques-
tion on severe vision loss and blindness, which are available on the website 
for end users to download and share with their programs.

•  From 2005 to 2008, VHI supplemented the National Health and Nutrition Ex-
amination Survey adding an eye exam that included fundus photography and 
visual field testing.

•  In 2015, VHI funded a research project to develop, test, and implement a 
vision and eye health surveillance system using existing surveys, as well as 
administrative and electronic data sources. The findings will be disseminated 
and shared with researchers, epidemiologists, decision makers, providers, 
and other end users for implementation and evaluation of programs aimed at 
improving the vision and eye health of the nation.

•  VHI funded the Innovative Network for Sight Research, a collaborative vision 
research network of investigators at Johns Hopkins University, University of 
Alabama at Birmingham, University of Miami, and Wills Eye Institute that 
assesses and evaluates system-level and individual-level factors that affect 
access to and the quality of eye care. Site-specific and network studies will 
investigate barriers to and enablers of the delivery of efficacious and cost-
effective eye care that prevents vision loss and promotes eye health.

•  From 2005 to 2011, VHI provided support to Prevent Blindness to address 
three compelling problems: preschool and school vision health, integrating 
vision care into federally qualified health centers, and building capacity within 
states to integrate vision across state public health initiatives.

•  In 2012, VHI supported two projects to determine whether large numbers 
of people with suspected glaucoma could be detected through aggressive 
outreach in communities where high-risk populations, including older people, 
African Americans, and Hispanics, reside.

SOURCE: Excerpts adapted from a document prepared and shared by the CDC at the re-
quest of the committee: Personal communication, J. Saaddine, Centers for Disease Control 
and Prevention, January 21, 2016.
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stem cell research, gene therapy, the genetics of complex diseases, and the 
regeneration of the retina and connections to the brain (NEI/NIH, 2015c). 
Again, this is valuable information, but this programmatic emphasis needs 
to balance the need for novel scientific discoveries against the need for 
research that focuses on diseases and conditions that affect a larger pro-
portion of the public. Regardless, clinical advances should be evaluated in 
terms of their clinical effectiveness as well as improved population health.

Despite the CDC’s and the National Institutes of Health’s (NIH’s) 
current commitment to improving the population’s eye and vision health, 
doing so is not a prominent line item in either’s budget (see Chapter 4). Fur-
thermore, no part of the federal government has the statutory responsibility 
to ensure an adequately funded population health vision care agenda. At 
the state and local levels, vision care remains subordinate to other public 
health mandates and competing priorities. In short, to elevate eye and vision 
health as a population health issue, more coordination is needed within the 
federal government to expand the number and scope of opportunities to 
enhance state and local capacities.

Integration of Eye and Vision Health into Other 
Health Initiatives and Programs

The link between chronic diseases and the various determinants of 
health has been of interest to public health professionals for several decades 
(Ford et al., 2013). The risk of vision loss may be a direct consequence of an 
uncontrolled chronic disease, such as diabetes. Conversely, vision loss may 
put an individual at greater risk for poor health by affecting that person’s 
ability to engage in health-promoting activities such as physical activity, by 
affecting treatment adherence (e.g., taking medications), or by increasing 
the risk of falls or injuries (see Chapter 3). High priority public health prob-
lems, such as population smoking rates, can be a direct risk factor for vision 
loss. The obvious overlap between eye and vision health and other aspects 
of health priorities provides a unique opportunity to improve surveillance 
and research that can reduce vision impairment and improve health equity. 
In fact, the CDC has suggested that public service announcements that tie 
chronic vision impairment to specific unhealthy behaviors (e.g., smoking) 
and other chronic conditions (e.g., diabetes) may improve public awareness 
of eye disease (CDC, 2015d).

The following subsections provide examples of existing programs that 
could be integrated with eye and vision health. These do not represent the 
full spectrum of programs that are available and amenable to these efforts. 
Rather they are intended to provide helpful illustrations that public health 
officials and other stakeholders can use to interpret their own program-
matic work in the context of eye and vision health.
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Anti-Tobacco and Smoking Cessation Programs

In 2014, the Surgeon General released a 50-year follow-up report 
about the health consequences of smoking, which highlighted new evidence 
about the causal relationship between cigarette smoking and AMD, as well 
as possible links to other smoking-related ocular morbidities, such as dia-
betic retinopathy or dry eye (U.S. Surgeon General, 2014). Several studies 
have linked smoking to various common and severe eye diseases, such as 
cataract, glaucoma, AMD, and inflammation (Chakravarthy et al., 2010; 
DeAngelis et al., 2007; Delcourt et al., 2011; Edwards et al., 2008; Evans 
et al., 2005; Galor and Lee, 2011; Khan et al., 2006; Klein et al., 2010; 
Lechanteur et al., 2015; Lindblad et al., 2014; Thornton et al., 2005; Zhang 
et al., 2011). Smoking may have a more pronounced impact on the vision 
health of some patients, such as older adults, genetically at-risk popula-
tions, and those with certain chronic health conditions and behaviors, than 
on others (Coleman et al., 2010; Liang et al., 2014; Schaumberg et al., 
2007; Schmidt et al., 2006; Wu et al., 2015a). Even non-smokers exposed 
to secondhand smoke have an increased risk of AMD (Khan et al., 2006). 
Smoking may also decrease the effectiveness of AMD treatments (Lee et 
al., 2013a), and studies have found that the risk of AMD is higher among 
current smokers than among former smokers.

Smoking cessation programs have been implemented in community 
and clinical settings, targeted to both specific populations and diverse 
communities, and have employed varying methods and technologies using 
multiple types of care providers (Asvat et al., 2014; Chen et al., 2012; Gao 
et al., 2013; Kim et al., 2015; Lee et al., 2013b; Lin et al., 2013; Mussener 
et al., 2016; Omana-Cepeda et al., 2016; Papadakis et al., 2013; Sarna et 
al., 2014; Simpson and Nonnemaker, 2013; Stanczyk et al., 2014). These 
programs have been moderately successful at decreasing the prevalence of 
smoking among targeted populations, and programs that are effective at 
reducing smoking in the general population may also accomplish the same 
outcomes in patients with AMD. A meta-analysis of observational studies 
concluded that the beneficial impact of smoking cessation increased over 
time (Cong et al., 2008; Myers et al., 2014; Neuner et al., 2009).

Vision loss has already been incorporated into some public health activ-
ities related to smoking. The Vision Integration and Preservation Program, 
a collaboration between the New York State Department of Health and 
Prevent Blindness Tri-State, integrated vision health “preservation strategies 
into existing programs and functions within [the] state health department 
to promote public health strategies among community-based organizations 
and vision partners” (VHIPP, 2012, p. 2). The program produced vision 
health education resources on sports-related eye injuries and the impact 
of smoking, diabetes, and diet on vision health (Prevent Blindness, 2012). 
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Three programs were evaluated in terms of their efforts to integrate vision 
into existing program, and the results showed that sustained programming 
was feasible when vision fit into the existing deliverables and that it could 
be achieved with minimal effort and “very good” or “excellent” value 
(VHIPP, 2012). The New York State Department of Health also developed 
a “Smoking Causes Blindness” awareness campaign based on ads that 
had previously proved successful in increasing rates of smoking cessation 
in Australia (Asfar et al., 2015). The $2.5 million campaign ran on the 
radio and television and appeared on internet ads from December 2009 to 
February 2010 (NYSDOH, 2009). A 9 percent increase in calls to the state 
tobacco quit line was attributed to this public campaign, but rates to the 
call line decreased after the campaign’s end (Asfar et al., 2015). Despite 
such successes, questions remain about the effectiveness of smoking ces-
sation programs, especially in the context of specific eye diseases, such as 
cataracts (Lindblad et al., 2005, 2014; Weintraub et al., 2002).

Incorporating eye and vision health into anti-smoking initiatives may 
have other benefits, which may affect ongoing and future collaborations 
between eye care professionals and other health care providers. A recent 
survey found that optometrists and ophthalmologists may not routinely 
advise patients to quit smoking (Caban-Martinez et al., 2011). Asfar and 
colleagues suggested that eye care professionals can “integrate smoking 
cessation treatment in the standard care of patients’ management” and can 
“serve as powerful public advocates against tobacco use, thereby signifi-
cantly enhancing public awareness about the link between smoking and 
eye disease” and reducing vision loss in the long term (Asfar et al., 2015, 
p. 1120). This highlights a new role for eye care professionals in combating 
other high-priority health problems in at-risk populations, although more 
research is needed on systems-level strategies that include tobacco control 
in eye care settings (Asfar et al., 2015; Loo et al., 2009).

Skin Cancer and UV Exposure

UV radiation, both from natural sunlight and from artificial UV rays, 
can damage both the surface tissues (i.e., cornea) and the internal structures 
(i.e., lens and retina) of the eye (Behar-Cohen et al., 2014; Sliney, 2001). 
Because most UV radiation comes from the sun, outdoor behavior can 
significantly influence the risk of subsequent and cumulative eye damage. 
Multiple studies have documented an increased risk of UV-caused damage 
to the eyes among pilots (Chorley et al., 2011, 2015, 2016). Sun shields, 
hats, and contact lenses can provide some protection again UV damage, 
but sunglasses (and even non-tinted plastic spectacles) worn close to the 
head can reduce most UV back reflection and transmission (Citek, 2008; 
Krutmann et al., 2014). The back reflection of radiation from lenses to the 
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eye is also a concern, and antireflective coatings can considerably increase 
UV radiation back reflection (Citek, 2008). Better assessment and com-
parison of the UV-protective properties of lenses in actual use is needed 
(Behar-Cohen et al., 2014).

Recommendations for reducing the risk of skin cancer often focus on 
avoiding UV exposure to eyes and surrounding areas by wearing sunglasses 
(Glanz et al., 2002). For example, in Australia, “SunSmart” policies encour-
age school children to wear hats, especially broad-brimmed hats, during 
outdoor activities to reduce the risk of cancer from the sun, which can also 
benefit eye health (Gies et al., 2006). Similar policies in the United States 
encourage use of hats and sunwear in schools and in specific occupations 
(especially for workers who are often outside, such as migrant workers), 
although concerns about dress codes for reasons unrelated to eye health can 
present barriers (Hammond et al., 2009; Wright et al., 2007). Longitudinal 
studies that are designed to track the incidence of skin cancer (including on 
the skin around the eyes) in relation to UV exposure and the use of protec-
tive equipment could include eye health as another related health outcome.

Obesity and Physical Activity

A number of eye diseases and conditions may have risk factors that 
are associated, directly or indirectly, with obesity and exercise levels. For 
example, diabetic retinopathy may result from diabetes, and type 2 diabetes 
can be a consequence of obesity. Thus, understanding the risk factors for 
developing diabetes may also provide data relevant to the risk of developing 
diabetic retinopathy.

Increased exercise, including outdoor activity, is encouraged to reduce 
childhood and adult obesity (IOM, 2011a; U.S. Surgeon General, 2016). 
Outdoor activity has also been inversely associated with the likelihood of 
myopia in school children (Guo et al., 2013; Parssinen et al., 2014; Rose 
et al., 2008), although the exact mechanism is unknown. Recent increases 
in myopia among Chinese students (almost 82 percent of 16- to 18-year-
olds were diagnosed with myopia) have highlighted the need for more 
information about the duration and characteristics of near-work activity 
and the risk of myopia in school children (Dolgin, 2015; Guggenheim et 
al., 2012). Another recent Chinese study found that watching television 
and playing on the computer, among other factors, was associated with 
increased prevalence of myopia (Zhou et al., 2016). The degree to which 
screen time exposure alone affects the development or progression of refrac-
tive error remains unknown. Screen time and other sedentary activities are 
already tracked as a contributor to the obesity epidemic in the United States 
(Boone et al., 2007; Council on Communications and Media, 2011; Rey-
Lopez et al., 2008). Including measures of eye and vision health (such as 
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myopia) in studies on obesity and physical activity, especially those track-
ing physiological metrics, could provide valuable information about shared 
risk factors and related physiological mechanisms, maximizing efficiencies, 
resources, and overall impact on health. Furthermore, incorporating dilated 
eye examinations could provide another mechanism by which to identify 
other comorbid conditions (e.g., diabetes, multiple sclerosis) (CDC, 2016b; 
Frohman et al., 2008).

The committee concluded that governmental PHDs and other stake-
holders should consider including eye and vision health measures and 
metrics into existing programs to better understand the risk and protective 
factors for vision impairment and the relationship that exists between eye 
and vision health and other chronic diseases. The committee recognized 
that incorporating other measures and metrics into existing programs will 
increase the scope and expense of such trials and studies. However, estab-
lishing partnerships between the eye and vision research communities and 
the cancer research communities, to the extent that they do not sufficiently 
exist within specific areas, could help improve efficiency and increase the 
impact of limited resources, requiring less horse trading to advance both 
eye and vision health and other governmental PHD duties.

Vision Impairment as a Chronic Condition

The designation of a health condition as a chronic condition is impor-
tant because HHS

administers a large number of federal programs directed toward prevent-
ing and managing chronic conditions, including, for example, financing 
health care services (Centers for Medicare & Medicaid Services); delivering 
care and services to persons with chronic conditions (Administration on 
Aging, Health Resources and Services Administration, and Indian Health 
Service); conducting basic, interventional, and systems research (Agency 
for Healthcare Research and Quality, National Institutes of Health); imple-
menting programs to prevent and manage chronic disease (Centers for 
Disease Control and Prevention, and Substance Abuse and Mental Health 
Services Administration); promoting the economic and social well-being 
of families, children, individuals, and communities (Administration for 
Children and Families); and overseeing development of safe and effective 
drug therapies (Food and Drug Administration). (HHS, 2010a, p. 4)

HHS has released a framework on multiple chronic conditions, with 
one of the overarching goals being to “foster health care and public health 
system changes to improve the health of individuals with multiple chronic 
conditions” (HHS, 2010a, p. 6). Under this framework, HHS encourages 
payment reform and incentives to reduce and avoid health outcomes that 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

236 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE236 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

negatively affect both the individual and the health care system, such as 
hospital readmissions. The framework also promotes preventive interven-
tions to mitigate the progression and exacerbation of existing chronic 
conditions (HHS, 2010a).

Chronic vision impairment qualifies as a general chronic condition 
under the Assistant Secretary of Health’s definition. In Chapter 1, the 
committee defined chronic vision impairment as “a vision impairment 
that is present and must be managed over the lifespan to maintain the 
activities of daily living.” An analysis of legally blind adults included in 
National Health Interview Survey data found that 46 percent of blind 
adults reported a limited ability to perform personal care activities, and 52 
percent reported problems with at least one instrumental activity of daily 
living12 (Zuckerman, 2004). Vision-threatening eye diseases and conditions 
(such as glaucoma, AMD, and diabetic retinopathy) cannot be cured, but 
permanent damage to the eye can be mitigated or their progression slowed 
through continuous medical management. In the case of refractive error, 
prescriptions must be monitored with some frequency (usually less so in 
mid-life), and new eyeglasses must be acquired if needed. Without these 
services and items, vision impairment can affect the performance of daily 
activities or even, in the case of amblyopia and strabismus in children, lead 
to permanent vision impairment. Even in the case of cataract, the progres-
sion and monitoring of the condition may occur over many years before 
surgery is necessary. Following surgery, examinations may be necessary to 
check for complications or to monitor the development of other eye condi-
tions for which cataract surgery is a known risk factor.

The Centers for Medicare & Medicaid Services (CMS) have identified 
certain eye diseases and conditions as chronic conditions. Cataracts and 
glaucoma comprise the “eye disease” category. Medicare/Medicaid ben-
eficiaries with cataracts and glaucoma equaled, respectively, 15.4 percent 
and 8.6 percent of all enrollees in 2008 (CMS, 2014). A CMS analysis 
grouped clinical and chronic conditions into categorical condition groups 
(CCGs), of which glaucoma and cataracts comprised the aggregate CCG 
“Eye Disease.” The total expenditure for possessing two CCGs at the per-
member/per-month rate of $1,628 totaled more than $1.47 billion in 2008 
(CMS, 2014). Analysis of comorbidity CCG pairs among enrollees with a 
diagnosed condition in the “Eye Disease” CCG found co-occurring CCG 
diagnoses in lung disease (26 percent), anemia (39 percent), mental health 
conditions (39 percent), diabetes (43 percent), musculoskeletal disorders 
(48 percent), and heart conditions (86 percent) (CMS, 2014).

12  Instrumental activities of daily living defined here as using telephones, shopping, preparing 
meals, managing money, and doing housework.
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Nonetheless, vision impairment is generally excluded as a categorical 
focus for multiple chronic condition improvement. In 2013, Goodman 
and colleagues published an article that outlined a conceptual model for 
“improving understanding of and standardizing approaches to defining, 
identifying, and using information about chronic conditions in the United 
States” (Goodman et al., 2013, p. 1). As part of this exercise, the article 
included an appendix of 20 conditions13 that were chronic, prevalent, and 
“potentially amenable to public health or clinical interventions or both,” 
as well as being identifiable through International Classification of Dis-
eases (ICD) codes (Goodman et al., 2013, p. 1). When this definition was 
applied to sources from CMS, the Agency for Healthcare Research and 
Quality, and the Robert Wood Johnson Foundation (RWJF) to identify a 
“manageable number” of conditions, eye disease was overlooked despite 
its prevalence across the lifespan as well as the fact that it was addressed 
as a chronic condition in both the RWJF and CMS sources (Anderson, 
2010; CMS, 2016). The article itself does note that “visual impairment” is 
a chronic condition stemming from permanent or long-standing anatomical 
problems. Although this article serves as an example of how to approach 
the identification and prioritization of chronic conditions for various clini-
cal and public health initiatives, it was not meant to dictate a formal 
list of the conditions to be included in these initiatives and programs—
although it has been interpreted as such in many cases (Bayliss et al.,  
2014).

Although the visibility of other chronic conditions certainly does and 
should affect the prioritization of eye disease and vision impairment, chronic 
vision impairment also affects the prevalence and health outcomes associ-
ated with other chronic conditions (see Chapter 2). To the extent that data 
and evidence-based guidelines are available to assess the impact of, and care 
processes for, vision impairment as a chronic condition, vision impairment 
should be considered for inclusion in any framework targeting multiple 
chronic conditions. Some existing programs designed to combat the costs 
and negative outcomes of comorbid conditions should, given the high-
prevalence of co-occurring diagnoses, incorporate eye and vision health 
This is already being studied in the United Kingdom, with eye care services 
being reciprocally incorporated into depression treatment and screening for 
hearing loss (Court et al., 2014). It is important for government agencies to 
consider reevaluating the status of eye and vision health.

13  These conditions include hypertension, congestive heart failure, coronary artery disease, 
cardiac arrhythmias, hyperlipidemia, stroke, arthritis, asthma, autism spectrum disorder, 
cancer, chronic kidney disease, chronic obstructive pulmonary disease, dementia, depression, 
diabetes, hepatitis, human immunodeficiency virus, osteoporosis, schizophrenia, and substance 
abuse disorders (Goodman et al., 2013, p. 1). 
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Upstream Determinants of Health

An elevated risk of vision impairment is often associated with other 
inequities associated with broader social, economic, and political condi-
tions that either passively permit or inadvertently contribute to unhealthy 
conditions affecting a population, especially those already at-risk for poor 
health outcomes (see Chapters 1 and 2). The result is disparities in both the 
prevalence of vision-threatening eye diseases and conditions and also the 
severity of vision impairment among various race or ethnicity groups and 
genders and across geographic locations.

The World Health Organization’s Commission on Social Determinants of 
Health called on national governments and organizations to achieve greater 
health equity by addressing important social determinants of health (WHO, 
n.d.a.). Healthy People 2020, which is led by the Office of Disease Prevention 
and Health Promotion in HHS,14 has identified the creation of “social and 
physical environments that promote good health for all” as one of the four 
overarching goals for 2020 (ODPHP, 2016c). To this end, Healthy People 
2020 includes measure such as “proportion of children ages 0 to 17 living 
with at least one parent,” “employed year round, full time,” “proportion 
of persons living in poverty,” and “proportion of all households that spend 
more than 50 percent of income on housing” (ODPHP, 2016d). The sense of 
sight is critically important to an individual’s communication, physical health, 
independence and mobility, social engagement, educational and employment 
opportunities, socioeconomic status, and performance of daily activities, 
such as reading, driving a car, and caring for family members (Alberti et al., 
2014; Bowers et al., 2009; Bronstad et al., 2013; Davidson and Quinn, 2011; 
Rahi et al., 2009; Sengupta et al., 2015; Whitson and Lin, 2014; Whitson 
et al., 2007; Wood et al., 2012). Thus, part of the equation to maximize 
health equity will be to prevent vision loss and to adequately respond to the 
burden of vision impairment, including providing eyeglasses, treatments, and 
rehabilitation services.

Building Determinants of Health into Existing Programs

Intersectoral collaborative efforts to improve health and its determi-
nants span various federal agencies. Some examples include First Lady 
Michelle Obama’s Let’s Move! campaign with its attention to the availabil-
ity, accessibility, and promotion of nutrition; the Interagency Partnership 
for Sustainable Communities of the U.S. Department of Housing and Urban 

14  Other departments include the U.S. Department of Agriculture, U.S. Department of Edu-
cation, U.S. Department of Housing and Urban Development, U.S. Department of Justice, U.S. 
Department of the Interior, U.S. Department of Transportation, U.S. Department of Veterans 
Affairs, and the U.S. Environmental Protection Agency.
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Development, the U.S. Department of Transportation, and the U.S. Envi-
ronmental Protection Agency; and the new RWJF’s vision for a culture of 
health, which promotes healthy and safe environments, equal opportunity, 
and health care coverage as some of the elements necessary for people to 
lead healthier lives now and in the future (National Center for Appropriate 
Technology, 2014; RWJF, 2014; White House Task Force on Childhood 
Obesity, 2010). Other countries are also making strides in this area. For 
example, the Public Health Agency of Canada funded its national collabo-
rating centers in 2005, which include a National Collaborating Centre for 
Determinants of Health, which focuses on advancing social determinants 
of health and health equity through public health practice and policy—
engaging in many of the same broad categories of programmatic focus as 
the CDC’s VHI.

The CDC is well positioned to incorporate into its programs many 
of these upstream determinants of eye and vision health, which may fall 
outside the scope of more traditional clinical, research, and public health 
endeavors to improve health. The CDC has several programs indirectly 
related to eye and vision health targeting social determinants of health, 
which could be used as templates to build eye- and vision-specific programs 
addressing social determinants. For example, the National Program to 
Eliminate Diabetes-Related Disparities in Vulnerable Populations provides 
funding to organizations to “help plan, develop, implement, and evaluate 
multi-sector community-based interventions to work on social, cultural, 
economic, and environmental issues that influence health disparities associ-
ated with diabetes” (CDC, 2016a). This is led by the Division of Diabetes 
Translation within the National Center for Chronic Disease Prevention and 
Health Promotion, and it calls attention to increased rates of mortality and 
“serious health complications, including heart disease, blindness, kidney 
failure, and lower-extremity amputation” (CDC, 2014a) [emphasis added]. 
The CDC also provides a toolbox to help partnerships develop initiatives 
that address the social determinants of health in communities (Ramirez 
et al., 2008). In the context of eye and vision health, VHI acknowledges 
primary prevention and how health is shaped by many factors (e.g., fam-
ily, community, social network, cultural, beliefs, healthy literacy, econom-
ics and environment), but these factors are typically couched in terms of 
improving “the use, acceptance, and accessibility of quality vision care” 
rather than in terms of reducing the risk factors that contribute to poor 
health (CDC, 2007, p. 16). VHI is an example of a program that could be 
expanded to provide a more comprehensive focus on the upstream factors 
that affect eye and vision health.

More is needed to ensure that greater improvements in population eye 
health outcomes can be achieved by addressing both the social determinants 
of health and individual-level risk factors for vision impairment. Because 
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social and environmental conditions contribute to almost all of the condi-
tions that the CDC addresses, a more integrated focus may be needed across 
programs to address the upstream conditions of health. The committee 
encourages efforts to expand this focus on the broader determinants that 
affect all health conditions, with special attention placed on the role of eye 
and vision health as both an outcome and an intervening variable.

The Example of Health Literacy

Health literacy has been defined as the degree to which individuals have 
the capacity to obtain, process, and understand basic health information 
and the services needed to make appropriate health decisions (IOM, 2004, 
p. 2). Low health literacy is associated with less use of preventive services 
(e.g., mammograms, Pap smears, and flu shots), more use of health care ser-
vices (i.e., emergency room visits and hospitalizations), higher health care 
costs, and a higher risk of death and poor treatment outcome (Al Sayah et 
al., 2015; Baker et al., 1997, 2002; Bennett et al., 1998; Cimasi et al., 2013; 
Glassman, 2013; Haun et al., 2015; McNaughton et al., 2015; Sentell et al., 
2015). In glaucoma patients, several studies have shown that poor health 
literacy is associated with noncompliance to treatment, nonadherence to 
medications, worse disease understanding, greater disease progression, and 
poor visual outcomes (Freedman et al., 2012; Juzych et al., 2008; Muir et 
al., 2006, 2013). In addition, patients with poor health literacy have greater 
visual field loss on initial presentation than those with adequate health 
literacy (Juzych et al., 2008).

In 2003, both the IOM and the U.S. Surgeon General identified improv-
ing health literacy as critical to advancing the health of the nation (Carmona, 
2003; IOM, 2003). In 2010, HHS introduced a National Action Plan to 
Improve Health Literacy, which highlights the need to develop and dissemi-
nate health and safety information, promote changes in the health care sys-
tem to facilitate consumer decision making, incorporate appropriate curricula 
into educational settings, support local efforts to provide age-appropriate 
and culturally sensitive information, build partnerships to change policies, 
increase basic research and the evaluation of health literacy interventions, 
and increase the use of evidence-based practice (HHS, 2010b). The com-
mittee notes that the accompanying Health Literate Care Model does not 
specifically highlight any particular disease or condition, including eye and 
vision health (Koh et al., 2013). However, the proposed toolkit can be used 
by eye care professionals and public health practitioners together to design 
interventions that improve eye and vision health literacy, including raising 
awareness, communicating clearly, accounting for culture and other consid-
erations, using health education materials effectively, and working with other 
health and literacy resources in the community. Available resources address 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

THE ROLE OF PUBLIC HEALTH AND PARTNERSHIPS 241

health care organization, health information systems, self-management sup-
port, links to supportive systems, engagement of individuals as partners in 
care and improvement efforts, and activated patients and families (ODPHP, 
2016a). These are useful resources for the eye and vision care community. 
Moreover, efforts to evaluate the impact of general health literacy initiatives 
should take into account the interdependent relationships that exist among 
vision, overall health, and other social determinants of health.

ENHANCING ACCOUNTABILITY

Accountability refers to “the principle that individuals, organizations 
and the community are responsible for their actions and may be required to 
explain them to others” (Benjamin et al., 2006, p. 78). A core governmen-
tal PHDs function is providing assurance that appropriate institutions are 
protecting the public’s health, rather than a specific subset of the population 
(e.g., patients within a health care system). This is an essential account-
ability mechanism that only the governmental PHDs can provide for the 
population’s eye and vision health. In any population health initiative, 
accountability is important because it forces partners and collaborators to 
measure and communicate a program’s expectations and the magnitude of 
its impact to inform and influence the public and elected officials.

In 2011, the IOM released the report For the Public’s Health: The Role 
of Measurement in Action and Accountability, which chronicled different 
types of measures and assessments for characterizing the public health 
system’s impact and how decision makers can use these tools to inform 
policies and practices (IOM, 2011c). The report proposed that “assessing 
and measuring accountability at any level (local, state, or national) and 
holding organizations accountable require the following four foundational 
elements:

• An identified body with a clear charge to accomplish particular 
steps toward health goals.

• Ensuring that the body has the capacity to undertake the required 
activities.

• Measuring what is accomplished against the identified body’s clear 
charge.

• The availability of tools to assess and improve effectiveness and 
quality (such as a feedback loop as part of a learning system, incen-
tives, and technical assistance).” (IOM, 2011c, p. 113)

This will require a process for priority setting and for evaluating the 
impact of specific programs to maintain accountability to the public, part-
ners, and policy makers.
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Prioritizing Eye and Vision Health

Population health priorities should be driven by more than simple 
mortality rates and should account for the potential quality of adjusted life 
years, the economic impact of the particular problem across the life span, 
and the ability to prevent or eliminate a potential burden for a large pro-
portion of the affected individuals. As discussed in Chapter 2, the burden 
of eye diseases and vision impairment affects individuals across the lifespan 
to varying degrees of severity. To begin to diminish this public health bur-
den, state and LHDs can explicitly make eye and vision health a priority as 
part of their strategic planning and program implementation. To establish 
nationwide consistency, the CDC and other federal bodies would also need 
to prioritize eye and vision health within their official strategic plans. As 
noted earlier in the chapter, neither state nor LHDs will be able to give, or 
support, emphasis in the eye and vision health area without some consistent 
source of financial and staffing support. Thus, additional congressional 
funding specific to eye and vision health initiatives beyond current levels 
would also be necessary.

The CDC has recognized five definitional features of a public health 
problem: (1) the problem affects a large number of people; (2) the problem 
imposes large morbidity, quality-of-life, and cost burdens; (3) the severity  
of the problem is increasing and is predicted to continue increasing;  
(4) the public perceives the problem to be a threat; and (5) community- or 
public health-level interventions to the problem are feasible (CDC, 2009). 
As described in earlier chapters, eye and vision health meet this definition. 
There are many diseases, conditions, and injuries that meet this definition, 
however, so governmental PHDs and other community stakeholders must 
decide whether the promotion of eye and vision health is indeed a priority.

Priority setting helps balance the most pressing needs with the finite 
budget. A number of tools are available to help governmental PHDs and 
other population health stakeholders determine what will constitute health 
priorities within their communities. Box 5-5 describes the broad suggestions 
of the National Association of County and City Health Officials for pri-
oritizing community health issues. For example, the Department of Public 
Health for the County of Los Angeles identifies four categories of criteria 
that could be used by decision makers: (1) a quantitative assessment of 
the magnitude of the issue, (2) a qualitative assessment of the importance 
of the issue, (3) the effectiveness of interventions, and (4) the feasibility 
of implementing interventions (Department of Public Health County of 
Los Angeles, 2010). For evaluating eye and vision disorders, these criteria 
may accurately depict the preventable and correctable burden that could 
potentially be alleviated through public health measures. Studies evaluating 
the use of these criteria for eye and vision health in the health department 
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priority-setting processes would be particularly useful to serve as a model 
for implementation across the country.

In 2006 the National Association of Chronic Disease Directors with the 
support of the CDC’s National Center for Chronic Disease Prevention and 
Health Promotion, convened a workshop on chronic disease program inte-
gration because of its growing interest in state public health agencies. Par-
ticipants developed a list of eight principles for state health agencies to use 
as a guide for supporting chronic disease program integration initiatives. 
These principles can be instructive in the context of vision impairment:

1. Engage state health agency leadership,
2. Develop crosscutting epidemiology and surveillance programs,
3. Leverage the use of information technology,
4. Build state and local partnerships,
5. Develop integrated state plans,
6. Engage management and administration,
7. Implement integrated interventions, and
8. Evaluate integration activities. (Slonim et al., 2007)

BOX 5-5 
Prioritizing Issues in a Community 

Health Improvement Process

1.  Identifying Criteria: Ensure community and stakeholder ownership of a  
diverse set of considered criteria for the priority selection process, which will 
increase the likelihood of action to improve health. Criteria considered should 
include, for example: size, seriousness, trends, equity, intervention, feasibility, 
value, consequences of inaction, and social determinants/root causes.

2.  Meaningful Engagement for the Issue Prioritization Process: This will 
establish chosen priorities as those that reflect the experiences of those in 
the community. Ensure strategic and representative participation, strike ap-
propriate balance between having a framework, while remaining flexible to 
participants, and plan for, recognize, and overcome barriers that impede the 
decision-making process.

3.  Utilize Tools in Issue Prioritization: Several tools are available to support a 
strategic approach to decision making. These tools generally use some form 
of methodology to weigh criteria and processes when considering and assign-
ing value to information. Some examples include the “Control and Influence” 
conceptual tool, a prioritization matrix, the Hanlon Method, and various voting 
techniques.

SOURCE: Adapted from NACCHO, 2016.
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The strategic alignment of resources includes combining programs or 
activities that currently focus on a particular topic, but it also includes the 
integration of new yet complementary topics into existing programs. This 
integration affords the opportunity to address upstream determinants of 
health that span health conditions beyond eye and vision health across the 
spectrum, yet are seldom the primary purview of any single program. When 
evaluating whether eye and vision health rises to the level of a “top prior-
ity” within a given community, the committee encourages governmental 
PHDs, policy makers, private industry, nonprofit organizations, the media, 
the public, and other stakeholders to carefully consider the scope of the 
problems associated with vision impairment, the availability of treatments 
to effectively and relatively easily correct or reverse vision impairment for 
millions of people, the lack of knowledge about relatively simple behaviors 
that can reduce the risk of vision loss, and the wide range of strategies 
available to ensure that eye and vision health are present within formal 
programmatic designs.

Strategies to Improve Accountability for Eye and Vision Health

Holding organizations accountable for specific eye and vision health 
outcomes will be difficult for several reasons. First, there are numerous 
problems related to basic surveillance of the prevalence and impact of vision 
impairment from an epidemiological perspective, as described in Chapter 4.  
Second, because vision impairment can both contribute to and result from 
other chronic conditions, it can be difficult to eliminate the effects of 
confounding variables and ascertain the effects of specific variables on 
eye and vision health metrics. Third, all health outcomes in a community 
naturally shift and change over time, regardless of whether a public health 
intervention has been implemented. Fourth, there is a lack of evidence-
based research documenting the characteristics and long-term impact of 
known community-based interventions across representative populations. 
For example, the Healthy People 2020 website lists systematic reviews for 
interventions that are strongly supported in the literature to accomplish 
goals related to eye and vision health (ODPHP, 2016f). Only three resources 
are listed, and two of them apply to clinical services.15 The community-
based intervention pertains to health communication and social marketing 

15  The website discloses that “evidence-based resources ha[ve] been rated and classified 
according to a set of selection criteria based, in part, on publication status, publication type, 
and number of studies. This classification scheme does not necessarily consider all dimensions 
of quality, such as statistical significance, effect size (e.g., magnitude of effect), meaningfulness 
of effect, additional effect over control, and study design (e.g., sample size, power, internal 
validity, external validity, generalizability, potential biases, potential confounders)” (ODPHP, 
2016f).
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in general. The same problems are not as prevalent for clinical interven-
tions in the context of eye and vision health. Fifth, because there is little 
research available about the effect of specific interventions, there is even less 
information about how and whether to scale those interventions to benefit 
different populations in different geographic locations. Sixth, because vision 
loss and impairment can be the cumulative effect of multiple exposures over 
the lifespan, it can take decades to determine whether a particular public 
health intervention has had an impact. Finally, there are other challenges 
associated with aligning the missions of diverse population-health partner-
ships, which may affect the outcomes most relevant to particular groups.

Despite these challenges, strategies are available to enhance account-
ability for population-health activities intended to advance eye and vision 
health. For instance, public health agencies and departments can support 
collaborative efforts by collecting, analyzing, and disseminating data related 
to the targeted public health problem. Public health agencies could track 
and report progress related to the 10 essential public health services (see 
Chapter 1), across a variety of actors. As discussed in Chapter 4, this may 
involve combining eye-specific databases and those that track other chronic 
conditions or health determinants. Vision impairment should be added to 
chronic disease surveillance systems. Government public health agencies 
“can also serve as managers or facilitators of incentives that both reward 
and serve as a tool for holding stakeholders accountable (i.e., driving other 
sectors to demonstrate accountability on contributions to health improve-
ment) in some cases on behalf of the community in general or a community 
group” (IOM, 2011c, p. 123).

To improve the quality, effectiveness, and consistency of public health 
services, the IOM and other organizations have identified national accred-
itation as a mechanism by which to improve accountability (see, e.g., 
IOM, 2012c). The expansion of the Public Health Accreditation Board 
(PHAB) process for quality standards and measurement has the potential 
to assure accountability, improve public health service delivery, and offer 
a better understanding of which public health programs are working and 
which need to be improved (PHAB, n.d.). The committee recognizes that 
the national accreditation effort is not mature, continues to evolve, and 
must remain dynamic and responsive to a changing system. Moreover, as 
described above, although some states have maintained their own accredi-
tation process, there are significant variations across states regarding the 
process. As the accreditation standards for required public health services 
and measures evolve, there may be an opportunity to mandate components 
related to vision impairment, such as the number of at-risk people who 
receive an eye examination, which could address disparities in access to 
care. In the absence of a specific vision components, there are also oppor-
tunities to incorporate eye and vision health metrics into health impact 
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assessments and community health assessments and improvement plans, 
which are required elements for accreditation.

Health impact assessments Efforts to examine the ramifications of policy 
decisions on health outcomes are becoming possible through the use of 
tools, such as health-impact assessments, as part of the “health-in-all- 
policies” movement (CDC, 2015b; Koivusalo, 2010). The National 
Research Council defines a health impact assessment (HIA) as “a system-
atic process that uses an array of data sources and analytic methods and 
considers input from stakeholders to determine the potential effects of a 
proposed policy, plan, program, or project on the health of the population” 
(NRC, 2011, p. 5). As part of the requirements for public health accredita-
tion, many state and LHDs conduct a systematic HIA on a regular basis. 
Through the HIA process, LHDs systematically collect and analyze data to 
identify the community’s health needs, establish priorities for programs and 
investments, devise metrics for ongoing evaluation and quality assurance 
(PHAB, 2013), and monitor progress toward meeting health improvement 
objectives (i.e., developing and implementing a health improvement plan) 
(ASTHO, 2016; Rubin et al., 2015). Eye and vision health, however, is not 
commonly part of these assessments and plans (Shin and Finnegan, 2009) 
(see Chapter 4). PHBA could develop an eye and vision HIA module and 
offer appropriate guidance for data collection and analysis.

Community health assessments and planning A community health assess-
ment and community health improvement plan are required for accredita-
tion. Additionally, changes in the health care environment, particularly the 
Patient Protection and Affordable Care Act (ACA), offer specific oppor-
tunities for health departments to be significant actors and partners in 
vision and eye health. First, under the ACA, nonprofit hospitals and health 
systems must conduct a community health needs assessment (CHNA) in 
conjunction with the LHD in their catchment area at least once every 3 
years and implement a community health improvement plan to address 
the identified priorities. The CHNA process is a convenient mechanism for 
identifying those with visual impairment who are likely to need educational 
accommodation, along with income and other social supports. Second, 
vision is an element of the Healthy People 2020 objectives. According to 
the Office of Disease Prevention and Health Promotion, 

The Healthy People 2020 Vision objectives focus on evidence-based in-
terventions to preserve sight and prevent blindness. Objectives address 
screening and examinations for children and adults, early detection and 
timely treatment of eye diseases and conditions, injury prevention, and the 
use of vision rehabilitation services. (ODPHP, 2016e) 
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Third, the ACA created the National Prevention, Health Promotion, and 
Public Health Council with a process to set a national prevention strategy. 
The national prevention strategy could be a mechanism for promoting eye 
health, especially in the context of uncorrected refractive error.

Valuing community-based prevention Beyond current actionable items, 
there is also interest in establishing effective frameworks and models to 
assess the value of community-based prevention services and different 
types of partnerships. Although this area is still in the early stages, frame-
works have been developed by the IOM and other organizations to guide 
communities, PHDs, and policy makers, among others, in thinking about 
quantifying the relationship between benefits and harms in terms of com-
munity health, well-being, and process and resource utilization (IOM, 
2012a). Evaluating the impact of public–private partnerships will also be 
difficult. Partnerships vary in the scope, objectives, stakeholders involved, 
and the inclusion of multifaceted interventions to resolve complex health 
problems. As a result, improvements in public health outcomes cannot 

BOX 5-6 
Key Research Gaps

•  Surveys on current public awareness about eye and vision health, including 
knowledge about the etiology and risk factors for specific eye diseases, con-
ditions, and injuries; behavior to reduce the risk of vision loss; and the links 
between eye and vision health and overall health and wellness.

•  Impact of school- and community-based screenings or eye examinations on 
eye and vision health, quality of life, and workplace or academic achievement, 
among other outcomes.

•  Interventions to improve rates of appropriate follow-up care after an initial eye 
screening or examination.

•  Impact of policies and strategies to improve the use of protective eyewear, 
reduce eye infections, and improve compliance with the Americans with Dis-
abilities Act regulations.

•  Impact of building design to promote visual function.
•  Conditions that encourage the adoption of policies to improve the use of per-

sonal protective eyewear in professional, recreational, and personal settings, 
including factors influencing policy setting in school environments.

•  Evaluation of programs that integrate eye and vision health into existing 
chronic disease programs, including the cost, design, and impact of these 
programs to promote broader adoption of these programs by governmental 
PHDs.

•  Impact of partnerships between governmental PHDs and various community 
stakeholders to improve measures of eye and vision health.
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always be reliably attributed to the actions of a partnership. In addition, 
partnership goals may be ambiguous or may shift over time, making it dif-
ficult to even define program success (Smith et al., 2009). Research into the 
effectiveness of public–private partnerships is generally limited, and many 
existing analyses conclude that further research is needed (Pedersen et al., 
2015; Vrangbaek, 2008). Arthur Himmelman has suggested a matrix of 
strategies for working together, which includes networking, coordinating, 
cooperating, and collaborating, which may be good starting points from 
which to develop specific evaluation metrics (Himmelman, 2002). Popula-
tion health research agendas would benefit from increased attention and 
support related to the systematic evaluation and valuation of the types of 
activities explored in this chapter. Evidence of their effectiveness would 
likely drive greater attention and provide more information on how best to 
target limited resources in order to best benefit population eye and vision 
health in various communities.

To better assist with the evaluation of the impact of specific interven-
tions and programs and increase the accountability of specific governmental 
PHDs related to eye and vision health, it will be important to have addi-
tional information available to both establish a baseline for improvement 
and determine whether improvements in population eye and vision health 
have occurred. To this end, Box 5-6 provides a list of key research gaps that 
have been mentioned throughout this chapter.

CONCLUSION

Governmental PHDs are a critical lynchpin to advancing eye and vision 
health, but they are constrained by the current level of resources available 
and the overall emphasis of public health on communicable diseases and 
emergency preparedness. Governmental PHDs provide a range of services 
to promote population health, but capacity to provide these services is 
contingent on adequate and sustained resources (e.g., funding, personnel, 
and expertise) to meet increasing demands. It will be difficult to achieve 
better eye and vision health at a national level given current funding levels.

Because the role of governmental PHDs varies from the federal to the 
state and to the local level, and also by the specific organizational structure 
and resources of LHDs, advancing eye and vision health requires a broad 
range of activities that varies by jurisdiction based on available infrastruc-
ture, resource, and need. Short- and long-term population health strategies 
should address the broad determinants of health, including policies that 
influence individual behaviors, healthy environments, and social conditions, 
because of their potential impact on eye and vision health. Enhancing public 
awareness of the etiology, causes, and risk factors related to eye and vision 
health, as well as the behaviors that effectively reduce the risk of vision loss, 
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is an important and essential first step to establishing eye and vision health 
as a public health priority. However, public awareness and education alone 
will not be sufficient. Eye and vision health promotion will require varied 
strategies to influence both individuals and to create social and physical 
environments that support those behaviors. This may include policies and 
regulations that encourage the use of protective eyewear in hazardous work 
environments and during some recreational activities; that expand access to 
essential eye and vision screenings, examinations, and treatments; and that 
encourage eye-friendly building design. It may also require governmental 
PHDs and other critical stakeholders to integrate eye and vision health as a 
complementary element within existing public health programs, especially 
those related to chronic diseases. Public health can facilitate the develop-
ment of clinical care systems that assure the organized delivery of care to 
everyone in their jurisdiction (see Chapters 7 and 8).

Establishing a wide range of partnerships can help expand governmental 
PHDs capacity by either providing additional resources to expand services 
related to eye and vision health or by providing necessary clinical services in 
community environments, which could allow governmental PHDs to focus 
on other essential public health services in eye and vision health such as 
coordination of clinical care systems and community-based efforts. Partner-
ships should include a variety of stakeholders from the community, clinical 
care systems, employers and businesses, the media, nonprofit organizations, 
the education sector, and government agencies—including those that have 
already made substantial contributions to the field, as well as stakeholders for 
whom optimal eye and vision health may be a non-explicit but nevertheless 
mission-specific objective. These partnerships can complement existing fed-
eral, state, and local funding and activities and future efforts to integrate eye 
and vision health into public health messaging, research, policy and practice, 
as well as across agencies, departments, and institutes in order to maximize 
efficiencies and enhance public health capacities.

Improving the accountability of governmental PHDs and health care 
systems will be important to increasing the visibility of community eye and 
vision health. This will require formal responsibility to incorporate objec-
tives related to eye and vision health into existing public health and health 
care initiatives, to measure the impact of specific interventions, and to eval-
uate the availability of resources necessary to scale effective interventions 
that benefit the most at-risk populations. Establishing eye and vision health 
as public health priorities will not be easy due to limitations in public health 
capacities, surveillance challenges, limited evidence-based research, among 
other challenges. However, the chronic nature of many vision impair-
ments and their impact on other chronic diseases and health determinants 
require federal, state, and local governments and other diverse yet critical 
stakeholders to carefully and collaboratively consider the potential benefits 
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and available opportunities to increase the prominence of eye and vision 
health among current population health priorities. Preventing disability 
and poor quality of life from preventable, modifiable, or correctable vision 
impairment is a health imperative in its own right. It is time to meet that 
challenge head on.
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6

Access to Clinical Vision Services: 
Workforce and Coverage

Vision impairment affects millions of people in the United States  
(Prevent Blindness, 2012), including approximately 6.4 million people who 
experience uncorrectable vision impairment and between 8.2 and 15.9 
million people who have uncorrected refractive error (Varma et al., 2016; 
Wittenborn and Rein, 2016; Wittenborn et al., 2013). Different populations 
are higher risk for vision impairment from different types of conditions 
(see Chapter 2). For example, children are most commonly affected by 
amblyopia and strabismus, conditions that can lead to permanent vision 
loss without early intervention. Age-related diseases, such as glaucoma and 
cataract, are more prevalent in older population, but disease progression 
can be slowed with early and effective treatments. Diabetic retinopathy is a 
possible consequence of uncontrolled diabetes in almost any age group, but 
can be prevented if the underlying condition is controlled. For populations 
with uncorrectable vision impairment, access to rehabilitation services and 
appropriate accommodations can improve health and quality of life.

Although the etiologies of vision loss and the characteristics of affected 
populations differ, having access to appropriate care is a shared strategy to 
help mitigate the severity or impact of vision impairment. Combined with 
estimates of correctable and uncorrectable vision impairment, this prompts 
questions about broader conditions that may prevent access to existing eye 
and vision services. Access to health care services is influenced by numerous 
factors, such as income, distance from an eye care provider, wealth, and 
vision insurance coverage (Sloan et al., 2014; Zhang et al., 2008a). How-
ever, entry into the eye and vision care system is also affected by overaching 
social and policy barriers, including the availablity of trained eye and vision 
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care professionals (as well as primary care and public health practitioners 
familiar with eye and vision health) and payment policies that limit cover-
age for basic services and equipment, directly affecting populations who 
are most in need of assistance and likely to suffer from uncorrectable or 
uncorrected vision impairment.

This chapter focuses on two basic prerequisites to facilitate entry into 
the eye and vision care system: workforce adequacy and insurance cover-
age of eye and vision care services. Chapters 7 and 8 discuss strategies to 
improve care quality within the eye and vision care system and advance 
rehabilitation services and accessibility, respectively. The first section of 
this chapter explores the different types of providers, their distribution, 
and workforce diversity. The second section describes the status of insur-
ance coverage for eye disease and vision impairment among both publicly 
subsidized and employment-based insurance providers and identifies policy 
options to expand coverage of specific eye and vision services. The final sec-
tion highlights the importance of cost-effectiveness research to establish the 
value of specific policies and practices that can improve entry into the eye 
and vision care system for the most at-risk populations while maximizing 
health care resources and minimizing the downstream impacts of vision loss.

THE CLINICAL EYE AND VISION CARE WORKFORCE

A variety of professionals provide eye and vision services in the United 
States and have different education and training. This results in fragmen-
tation between different professional groups, which is compounded by 
differing provider and patient preferences, the suboptimal use of elec-
tronic medical records and low levels of interoperability and confidentiality 
within the health care information technology infrastructure, and different 
state laws and regulations that govern practices and professions in the 
medical and optometric communities (AAO, 2011; Hall and Schulman, 
2010). Understanding who to see for what services is important not only 
in terms of public messaging, but also in terms of effective collaboration 
with the general medical establishment to promote eye and vision health 
through appropriate referrals and care coordination, which are discussed 
in Chapter 7.

Defining Eye and Vision Care Providers

Ophthalmologists and optometrists are the two professional groups 
most commonly associated with eye and vision care. Ophthalmologists are 
physicians, having completed either allopathic (M.D.) or osteopathic (D.O.) 
medical education after a baccalaureate degree, followed by a mandatory 
internship and residency training. According to the American Academy of 
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Ophthalmology, approximately 40 percent of ophthalmologists complete 
fellowship subspecialty training (AAO, 2011). Optometrists, on the other 
hand, have completed a doctor of optometry (O.D.) degree after a bac-
calaureate degree and may have completed a post-graduate residency or 
fellowship training. The distinction between ophthalmologists and optom-
etrists may drive health care decisions in the United States, including some 
payment policies, and may impose barriers or create opportunities affecting 
access to preventive and follow-up eye care.

In addition to ophthalmologists and optometrists, a variety of addi-
tional health care professionals (e.g., occupational therapists, orthoptists, 
opticians, ophthalmic technicians, ophthalmic medical assistants, ophthal-
mic medical technologists, and ophthalmic surgical assistants) and edu-
cational specialists (e.g., low-vision therapists, orientation and mobility 
specialists, and vision rehabilitation therapists) play intricate and necessary 
roles in supporting the eye and vision health of populations. Vision special-
ists, occupational therapists, mobility specialists, and blind-rehabilitation 
specialists provide an important care component that is explored in greater 
detail in Chapter 8. Ophthalmic medical assistants, ophthalmic medical 
technologists, and ophthalmic surgical assistants support ophthalmologists 
and optometrists in the provision of patient care. Primary care physicians, 
physician assistants, nurse practitioners, nursing staff, and other primary 
care providers aid in the early detection of vision problems and serve as 
an entry point into the eye and vision care system. Appendix F describes 
the educational requirements and professional responsibilities of many of 
these providers.

State regulations govern scope of practice for both medical doctors, 
such as ophthalmologists, and optometrists. None of the 50 states has any 
restrictions on medical and surgical practice for ophthalmologists, and all 
50 states allow optometrists to “diagnose” diseases of the eye and vision 
system and to use diagnostic pharmaceutical agents to facilitate examina-
tion and therapeutic pharmaceutical agents to treat diseases or conditions 
of the eye and related structures (Cooper, 2012).1 However, other aspects 
of eye and vision care for optometrists vary widely. For example, the legal 
authority to prescribe controlled narcotic substances, use injectables, or 
perform surgical and/or laser procedures varies state by state (Cooper, 
2012). Kentucky and Oklahoma allow optometrists to perform all laser sur-
gery procedures (with the exception of retina, laser in-situ keratomileusis, 
and cosmetic lid surgery in Oklahoma) (Webb, 2011). Other states, such as 
California and Colorado, explicitly prohibit optometrists from performing 

1  Massachusetts is currently the only state where optometrists do not possess the authority 
to treat glaucoma.
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surgery.2,3 Internal practice protocols and organizational barriers adopted 
by managed care organizations, as well as various other factors, may also 
affect the scope of practice (Soroka et al., 2000).

Although the committee was not constituted to define the appropriate 
scope of practice for each profession, the committee does find that differ-
ences in scope of practice can create confusion among members of the pub-
lic and health care providers in general, hindering population health efforts 
to increase access to appropriate care. In addition, debates over scope of 
practice highlight tensions among eye and vision care providers, which can 
hamper efforts to create a unified advocacy platform from which to advance 
population eye and vision health.

Workforce Distribution and Projections

Healthy People 2020 identifies geographic location as a factor that 
affects an individual’s ability to achieve good health and that contributes 
to health disparities (ODPHP, 2016). The distribution of different types 
of eye care providers varies among and within states, which affects the 
delivery of preventive services and effective treatments for many popula-
tions, especially those already at risk for poor health. Analyzing the current 
workforce distribution is important to maintaining or expanding adequate 
access to appropriate care through sufficiently trained eye care and health 
care professionals. As the U.S. population ages and the prevalence of age-
related eye diseases and conditions increase accordingly (Varma et al., 2016; 
Wittenborn and Rein, 2016), it will be important to ensure adequate work-
force supply to respond to growing demand and the need to control costs.

The availability of eye care professionals affects rates of care, especially 
for specific types of eye diseases and conditions. For example, access to oph-
thalmologists is associated with whether an individual obtains medically 
related eye care for diabetes, age-related macular degeneration (AMD), and 
glaucoma (Chou et al., 2012; Gibson, 2014; Sloan et al., 2004, 2014). Yet, 
recent studies have noted an absence of eye care professionals in a substan-
tial percentage of counties with diabetic populations. Chou and colleagues 
(2012), using 2006 Behavioral Risk Factor Surveillance System (BRFSS) and 
2007 Area Resource File (ARF) data, estimated that 10 percent of BRFSS 
respondents with diabetes lived in counties with neither an ophthalmologist 
nor an optometrist. Alabama has a high and growing prevalence of type 
2 diabetes, but almost 15 percent of the counties in Alabama have neither 
an ophthalmologist nor an optometrist (MacLennan et al., 2014; The State 
of Obesity, 2016). Similarly, a survey of 597 primary care pediatricians 

2  S.B. 622 Optometry, 2015 Leg., Reg. Sess. (Cal. 2015).
3  S.B. 11-094, 68th Gen. Assemb., Reg. Sess. (Colo. 2011).
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found that 67.6 percent and 38.5 percent of those located in rural and non-
rural areas, respectively, reported shortages of pediatric ophthalmologists 
(Pletcher et al., 2010).

The Current and Projected Eye and Vision Care Workforce

Given predicted increases in the prevalence of age-related eye diseases 
and conditions (see Chapter 2), it will be important to determine whether 
the eye and vision workforce supply and distribution is adequate to meet 
the rising demand. In 2013, the Association of American Medical Colleges 
(AAMC) reported 18,317 active ophthalmologists in the United States, with 
about 95 percent reporting their major activity as patient care rather than 
teaching or research (AAMC, 2014). From 2008 to 2013, there was a 2.6 
percent increase in the number of active ophthalmologists and a 1.6 percent 
decrease in the number of first-year Accreditation Council for Graduate 
Medical Education residents and fellows (AAMC, 2014). A report released 
by the U.S. Department of Health and Human Services in 2008 projected 
that, based on patterns of graduates, specialty choice, and practice behav-
ior, there would be more than 20,000 active ophthalmologists by 2015 
(HHS, 2008). The report also calculated “baseline physician requirement 
projections”4 from the number of ophthalmologists in 2000 and estimated 
that the need for ophthalmologists would grow by 28 percent by 2020 
(HHS, 2008). This put ophthalmology third among all medical specialties, 
following closely behind estimated projected needs for cardiology (33 per-
cent) and urology (30 percent) (HHS, 2008).

The Health Resources and Services Administration (HRSA) reports 
that, in 2013, an estimated 36,858 optometrists practices in the United 
States (HHS, 2013b).5 The number of graduates from optometry degree 
programs increased by approximately 20 percent from 2007 to 2014, 
according to the Association of Schools and Colleges of Optometry’s annual 
student data report (ASCO, 2009, 2015b). The number of new graduates 
per 100,000 in the population increased from 0.43 in 2007 to 0.49 in 2014 
(ASCO, 2009, 2015b). The Bureau of Labor Statistics (BLS) (2015b) fore-
casts a faster-than-average growth over the next decade, with a projected 
27 percent increase in the number of optometrists between 2014 and 2024.

The current distribution of different types of eye care providers varies 
among and within states, which can affect access to preventive services and 

4  “The baseline projections take into account the growth and aging of the population, but 
are calculated on the assumption that the United States will provide the same level of care in 
the future” that it provided in 2000 (HHS, 2008, p. 56).

5  HRSA’s U.S. Health Workforce Chartbook, which provides detailed data on workforce 
supply but not supply adequacy, does not include data on ophthalmologists because they are 
categorized more generally under “physicians and surgeons” (HHS, 2013b).
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effective treatments for many populations, especially those already at risk 
for poor health (Gibson, 2014, 2015; Kilmer et al., 2010). Figures 6-1 and 
6-2 show the approximate distribution of ophthalmologists and optom-
etrists in the United States, respectively. A substantial number of U.S. coun-
ties have neither an ophthalmologist nor an optometrist. Using practitioner 
data from the ARF, Gibson reported that 24 percent of the 3,143 counties 
in the United States had neither type of practitioner in 2011 (Gibson, 2015). 
Furthermore, 60.7 percent of these counties fell into one of the two lowest 
quartiles on the number of both specialists per capita. The author noted 
that there may be opportunities to leverage the use of optometrists in the 
24.1 percent of counties with high availability of optometrists, but insuf-
ficient numbers of ophthalmologists.

In analyzing the number of ophthalmologists and optometrists by county, 
the committee notes that Gibson and colleagues (2015) used population-
weighted quartiles6 that may lead to distortions in the presentation of the 
data. For example, in Alaska, the presence of one additional ophthalmologist 
or optometrist in one county of 1,000 residents could result in that county 
going from the lowest quartile to the highest quartile, which could be mis-
leading. Another concern is that National Health and Nutrition Examination 
Survey (NHANES) data is not geographically representative of the entire 
country and could introduce selection bias that may affect the results. It is 
unclear if the ARF includes satellite offices that may be available in rural 
areas for ophthalmologists because there are not enough patients to support 
a full-time surgical practice. In addition, Gibson and co-authors did not take 
into account either the findings from the RAND group—that ophthalmolo-
gists are able to accommodate an approximately 30 percent greater patient 
load7 than optometrists—or the numbers of family physicians, pediatricians, 
nurse practitioners, and physician assistants who can provide select eye care 
services, including medical treatment and/or the use of screening telemedicine 
services (Lee et al., 2007). For these reasons, the county-level availability esti-
mates of optometrists and the ophthalmologists in the figures and manuscript 
may be misleading about the actual workforce availability and needs.

6  “The definitions of population-weighted quartiles of the county-level number of oph-
thalmologists per 100,000 county residents are: low, ≤2.95; medium-low, >2.95 and ≤5.39; 
medium-high, >5.39 and ≤7.63; high, >7.63. The definitions of the population-weighted quar-
tiles of the number of optometrists per 100,000 county residents are: low, ≤10.96; medium-low 
>10.96 and ≤14.09; medium-high >14.09 and ≤16.80; high, >16.80 (Gibson, 2015).

7  Lee and colleagues (2007) calculated the surrogate work effort for optometrists, defined 
as average number of patients seen per week, compared to ophthalmologists and found an 
equivalence of 0.69.
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Challenges in Assessing Workforce Level

A number of challenges make it difficult to assess whether current 
workforce levels, distribution patterns, and projected trends will be suf-
ficient to meet the growing demand for eye and vision care services as the 
U.S. population ages. Workforce projection studies produced by different 
advocacy groups vary substantially (see, e.g., AOA, 2013; Lee et al., 2007). 
Modeling projections make assumptions about the changing demographics 
of patient populations, the professional workforce, public health demand 
versus market demand, and the impact of new technologies and treat-
ments on clinical practice, which can have substantial effects on projections  
(Higginbotham, 2012). For example, early projections from a RAND study 
found that whether ophthalmologists or optometrists were assumed to be 
primary eye care provider significantly affected whether models predicted 
an oversupply or no excess of ophthalmologists in the workforce (Lee et 

Ophthalmologist Availability
Quartiles

Low Availability

Medium-Low Availability

Medium-High Availability

High Availability

FIGURE 6-1 County-level availability of ophthalmologists in the United States.
SOURCE: Gibson, 2015.
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al., 1995, 1998).8 A more recent study by Lee and colleagues (2007) pre-
dicted that ophthalmology would face “substantial manpower challenges 
by 2020 or 2030” after accounting for changes in ophthalmic practice, new 
therapeutic opportunities, more recent data on the optometric work effort, 
U.S. population growth, and the growth of the ophthalmologist workforce. 
Another modeling study predicted that growth in the general, diabetic, and 
insured populations in the United States will lead to increased eye care 

8  Lee and colleagues (1998) describe an optometry-first model as one in which “all care that 
optometrists are legally entitled to provide, exclusive of laser or incisional surgery, are pro-
vided by optometrists preferentially” (p. 918). By contrast, in an ophthalmology-first model, 
“ophthalmologists provide all the care that they can provide before any care is allocated to 
optometrists” (p. 918). Oversupply occurs when total full-time equivalents (defined as “the 
total number of hours, per year, in which eye care services can be provided and is a function 
of the number of hours worked per day and the number of weeks worked per year”) exceed 
the total need for eye care (Lee et al., 1995, pp. XIII–XV). The need for eye care services was 
defined as “the level of eye-related pathology in the population that requires monitoring or 
medical treatment.” 

Optometrist Availability
Quartiles

Low Availability
Medium-Low Availability
Medium-High Availability
High Availability

FIGURE 6-2 County-level availability of optometrists in the United States.
SOURCE: Gibson, 2015.
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demand and that demand will exceed the total supply of eye care by 2025, 
although the degree of excess was affected by the estimates of workforce 
capacity (Lewin Group, 2014).9

Changes in policy, payment practices, and referral patterns will also 
affect workforce patterns. For example, predictions must also account 
for the effect of the Patient Protection and Affordable Care Act (ACA) on 
demand for pediatric eye care services (see Chapter 7), renewed emphasis 
on population health, the emergence of the medical home, and the focus on 
team-based care (Higginbotham and Lippa, 2010). In the absence of trained 
eye care professionals or in response to evolving practice patterns, using 
public health practitioners and primary care providers to administer specific 
eye and vision care screenings or services will also affect demand.

More data could provide a more accurate, representative depiction of 
the workforce distribution for both optometrists and ophthalmologists. 
Research is also needed to fill existing knowledge gaps about workforce suf-
ficiency, the likely impacts to care access and quality, and which workforce 
policies are best suited to addressing workforce capacity concerns.

Workforce Diversity

Diversity in the eye and vision care workforce is important to address 
some of the inequities in eye and vision outcomes noted in Chapter 2. 
Komaromy and colleagues (1996) found that African American and His-
panic primary care physicians were much more likely than primary care 
physicians of other ethnicities to care for African American and Hispanic 
patients, respectively. African American and Hispanic patients also report 
receiving higher quality care from African American and Hispanic physi-
cians, respectively, than from physicians of other races (Saha et al., 1999).10 
Komaromy and colleagues (1996) found that the physician-to-population 
ratio was lower in areas where African Americans and Hispanics made 
up higher proportions of the population and that African American and 
Hispanic physicians were more likely than non-Hispanic white and Asian 
physicians to practice in these areas. Although these findings were based 
on primary care practice, they suggest that a lack of diversity in the oph-
thalmologic and optometric workforce could limit care access and quality 

9  Lewin Group (2014) noted, “In the 2012 National Eye Care Survey of Optometrists, 
responding optometrists indicated that they could provide, on average, 32 percent more visits 
per year than they were currently providing.” Factoring in this excess capacity creates an 
excess in the supply of eye care for the period studied (2012 to 2025).

10  African American patients with African American physicians were more likely to rate 
their physicians as excellent and to report receiving preventative care and all needed medical 
care. Hispanic patients with Hispanic physicians were more likely to report being satisfied 
with their overall health care.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

280 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE280 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

among minority patients, an implication that adds emphasis to efforts to 
increase the diversity and cultural competency of the eye and vision care 
workforce.

Despite advances in the overall diversity of medical student cohorts 
and medical school faculties, the lack of diversity in the schools and col-
leges of optometry and ophthalmology remains a significant issue for the 
vision care workforce. The 2015 AAMC faculty roster lists 2,902 faculty 
members working in departments of ophthalmology. Of these, 603 (20.8 
percent) are Asian, 57 (2.0 percent) are African American, and 50 (1.7 per-
cent) are Hispanic, Latino, or of Spanish origin (AAMC, 2015b, table 16). 
Not surprisingly, estimates of the ethnicities of practicing ophthalmologists 
reflect the lack of diversity in the academic pipeline and in academia. In a 
2014 AAMC report on diversity in the physician workforce, ophthalmol-
ogy was among the less diverse specialties: Among ophthalmologists, Afri-
can Americans, Hispanics, American Indian/Native Alaskans, and Asians, 
respectively made up 2.4 percent, 3.0 percent, 0.2 percent, and 14.6 percent 
of the workforce, compared with 4.2 percent, 4.6 percent, 0.4 percent, and 
12.5 percent in the larger physician workforce (AAMC, 2015a, table 8).

The lack of diversity in schools and colleges of optometry is also a 
substantial problem, with only modest increases in the diversity of student 
enrollment during the past 5 years. Between the academic years 2009–2010 
and 2014–2015, African American student enrollments increased from 
2.8 percent to 3.1 percent of total enrollments, while Hispanic students 
increased from 4.4 percent to 5.1 percent (ASCO, 2015b). Asian enrollment 
also saw a modest increase, but with a considerably higher representation, 
going from 27.5 percent to 29.1 percent in those same 5 years (ASCO, 
2015b). Female enrollment increased to 66.1 percent in 2014–2015 from 
64.0 percent in 2009–2010 (ASCO, 2015b). Of the 1,569 students gradu-
ating from regular and special O.D. programs in 2014, 2.4 percent were 
African American, 3.4 percent were Hispanic, and 30.1 percent were Asian 
(ASCO, 2015b). In 2014, female graduates accounted for 64.6 percent of 
graduates (ASCO, 2015b). The diversity of the faculty of O.D. programs 
is also limited. In academic year 2014–2015, African Americans, Hispan-
ics, and Asians accounted for, respectively, 2.8 percent, 5.2 percent, and 
15.7 percent of the fulltime faculty of O.D. programs (ASCO, 2015a). 
The optometrist workforce mirrors student enrollment, especially for Afri-
can Americans and Hispanics. Using data from the 2010–2012 American 
Community Survey, the National Center for Health Workforce Analysis 
estimated the optometrist workforce to be 2.8 percent African American, 
4.9 percent Hispanic, and 13.0 percent Asian, indicating a lack of diversity 
(HHS, 2015). Efforts to recruit more diverse student bodies in ophthalmol-
ogy and optometry schools and colleges should be emphasized as a tool to 
improve access for minority and underserved populations.
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Community and Rural Health Services

The literature demonstrates a high prevalence of unmet vision health 
needs in a substantial number of communities (Chou et al., 2014; Elam 
and Lee, 2014; Elliott et al., 2010; MacLennan et al., 2014). Disparities in 
vision health between rural and urban communities have been documented 
and observed, with long travel distances, limited provider availability, and 
lower income cited as significant obstacles to the provision of appropriate 
health care to people living in rural settings (Richardson et al., 2013; Tsui 
et al., 2015). Individuals living in rural areas are significantly more likely 
to self-identify as having diabetic retinopathy, and they are less likely to 
receive an annual dilated eye examination (Hale et al., 2010). Another 
study found that rural primary care physicians were significantly more 
likely to report shortages for pediatric specialties when referring patients 
(Pletcher et al., 2010). Approximately 19.3 percent of the U.S. population 
resides in rural areas (U.S. Census Bureau, 2015). This raises questions 
about how to better meet the eye and vision care needs of people living in 
rural communities.

For many underserved and low-income communities, federally funded 
community and rural health centers may be the only source of eye and vision 
care services. Federally qualified community health centers are required by 
statute to provide vision screening services for pediatric patients.11 Yet, in 
a survey administered by the George Washington University School of Pub-
lic Health and Health Services, only 20 percent of health centers reported 
having an onsite optometrist or ophthalmologist who bills for compre-
hensive eye exams (Shin and Finnegan, 2009). Furthermore, in 2014, just 
1.9 percent of health center patients used vision services from staff oph-
thalmologists and optometrists (HRSA, 2014). Another study found that 
approximately 72 percent of patients screened at a rural free community 
health clinic met the criteria for further ophthalmic evaluation12 (Tsui et 
al., 2015). Of those who received ophthalmic referrals, approximately 89 
percent of the group kept their referral appointments (Tsui et al., 2015).

The National Rural Health Association released a policy brief advo-
cating for increased efforts to incentivize optometrists to practice in rural 
areas, but noted that support of funding for the NHSC (National Health 
Service Corps) would be necessary to place optometrists in rural and fron-
tier areas (NRHA, 2009). Similarly, the American Public Health Association 

11  42 U.S.C. § 254b(b)(1)(A)(i)(III)(ff). 
12  Criteria included: (1) two or more positive responses to a set of eight screening questions 

regarding past medical history; (2) less than 20/30 distance acuity despite pinhole, or less than 
20/40 near acuity; (3) any distortions, blind spots, or irregularities with Amsler grid testing; 
(4) any abnormality of extraocular movements in the cardinal positions of gaze; and (5) any 
visual field defect on confrontation visual field testing.
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has recommended that the U.S. Congress improve access to primary eye and 
vision care in medically underserved communities by “reinstating doctors of 
optometry in the National Health Service Corps” and by including “optom-
etry as a named primary health care discipline in CHCs [community health 
centers]” (APHA, 2009).

In the absence of optometrists and ophthalmologists, primary care 
physicians, nurse practitioners, physician assistants, and other primary care 
providers can provide vision screenings at community and rural health cen-
ters. More research is needed to better understand how to use the existing 
infrastructure of community health organizations and established relation-
ships with underserved and low-income communities. This research could 
better assess the capacity of community health centers to deliver compre-
hensive eye examinations, identify factors that influence whether screen-
ing programs lead to improved eye and vision health, and explore policy 
and funding strategies to expand the role of community health centers to 
improve access to eye and vision care services.

To ensure that populations, especially underserved and at-risk popula-
tions, have access to timely and high-quality eye and vision care, new strate-
gies will be needed to expand access to eye and vision care services—beyond 
the offices of eye and vision care specialist. In some cases, population health 
efforts may have the most impact if resources are focused on geographic 
areas or populations that are defined in terms of eye care professional 
supply.

Emerging Technologies to Expand Access

With the focus on increasing value in health care, alternative technolo-
gies to expand access to providers have been explored as keys to improve 
access to eye and vision care. Technology options include telemedicine for 
the screening, evaluation, and diagnosis of eye disease and Internet tech-
nologies for patients and their families to take a greater role in the moni-
toring of their chronic disease conditions, thus reducing the need for more 
frequent follow-up visits. These technologies cannot replace key clinical 
services, such as in-person or comprehensive eye examinations and patient 
counseling, as a whole. Rather they complement existing services and can 
be a tool for bringing high-risk populations into the eye and vision care 
system.

Telemedicine

Telemedicine is “the use of medical information exchanged from one 
site to another via electronic communications to improve a patient’s clinical 
health status” (ATA, 2016). Telescreening of eye disease, which is a type of 
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telemedicine, offers a way to provide diagnostic services to populations that 
do not have access to adequate local eye care services. In many telescreening 
programs, screenings are provided in a community setting, such as a feder-
ally qualified health center, and the results are forwarded electronically to a 
diagnostic referral center for interpretation by an eye care provider. Patients 
receive a diagnosis and are referred, as necessary, for follow-up care.

Telescreening has the potential to improve population vision health and 
the performance of the vision care system by promoting the early detection 
of select eye diseases and conditions, minimizing personnel and overhead 
costs to the health care system, and reducing transportation and time costs 
to the patient (Brady et al., 2014; Li et al., 2012; Phan et al., 2014). For 
example, a randomized, controlled trial found that adult diabetic patients 
who received diabetic retinopathy telescreening in a primary care setting 
were significantly more likely to have a follow-up eye examination in the 
first 18 months of the study than patients who only received referrals for 
eye examinations from community eye care providers (Mansberger et al., 
2013). Over 5 years of follow-up, the severity of diabetic retinopathy 
remained generally stable in more than 90 percent of the study’s partici-
pants. In a systematic review and meta-analysis, Shi and colleagues (2015) 
found that the pooled sensitivity and specificity of telescreening exceeded 
70 percent and 90 percent, respectively, for the detection of absence of most 
forms of diabetic retinopathy and macular edema.13 A number of studies 
suggest that telescreening for open-angle glaucoma is effective at reducing 
costs, lowering barriers to access, and promoting the early detection of 
glaucoma among remote and medically underserved populations (Arora et 
al., 2014b; Thomas et al., 2014, 2015; Verma et al., 2014). A few studies 
have also concluded that telescreening may be used to accurately diagnose 
retinopathy of prematurity (Lorenz et al., 2009; Wang et al., 2015; Weaver, 
2013). However, professional organizations, such as the American Academy 
of Ophthalmology, the American Academy of Pediatrics, and the American 
Association of Certified Orthoptists have stated that telemedicine-based 
remote digital fundus imaging cannot replace bedside binocular indirect 
ophthalmoscopy, despite moderate-quality evidence to support its use in 

13  Sensitivity for the detection of absence of diabetic retinopathy, 86 percent; mild non-
proliferative diabetic retinopathy, 76 percent; moderate non-proliferative diabetic retinopathy, 
72 percent; severe non-proliferative diabetic retinopathy, 53 percent; low-risk proliferative dia-
betic retinopathy, 84 percent; high-risk proliferative diabetic retinopathy, 81 percent; diabetic 
macular edema, 76 percent; and clinically significant macular edema, 75 percent. Specificity 
for detection of the absence of diabetic retinopathy, 95 percent, mild non-proliferative diabetic 
retinopathy, 89 percent; moderate non-proliferative diabetic retinopathy, 94 percent; severe 
non-proliferative diabetic retinopathy, 99 percent; low-risk proliferative diabetic retinopathy, 
98 percent; high-risk proliferative diabetic retinopathy, 99 percent; diabetic macular edema, 
95 percent; and clinically significant macular edema, 97 percent.
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the identification of certain patients with clinically significant or referral-
warranted retinopathy of prematurity (Fierson et al., 2015).

Telescreening programs also have the potential to reduce health care 
expenditures when compared to traditional eye examinations for select 
populations. Several studies suggest that telescreening for diabetic reti-
nopathy can be a cost-effective means of screening some populations with 
diabetes. A study on diabetic patients receiving digital retinal imaging ver-
sus a standard ophthalmologic examination at a federally qualified health 
center found that the total per-patient costs14 of teleretinopathy screening 
were $40.40, compared with $77.80 for a conventional examination. Even 
including the cost of a follow-up eye examination for the 12.3 percent of 
telescreened patients who screened positive with clinically significant dis-
ease, average per-patient costs were lower under the telescreening protocol 
($49.95 versus $77.80) (Li et al., 2012). Kirkizlar and colleagues found 
that a telescreening program to detect diabetic retinopathy was a cost-
effective (i.e., ≤$50,000/quality-adjusted life year [QALY] gained) means of 
screening diabetic populations that were larger than 3,500 people or whose 
members were younger than 80 years of age. The program was cost-saving 
when screened patients were younger than 50 years of age (Kirkizlar et 
al., 2013). In a modeling study, biennial eye exams were found to be more 
cost-effective than telescreening or annual eye exams at reducing visual 
morbidity in a hypothetical population of patients with diabetes and a low 
risk of progression, when it was assumed that exams could detect diabetic 
retinopathy, early and advanced AMD, glaucoma, and uncorrected refrac-
tive error, and that telescreening could detect diabetic retinopathy and 
AMD.15 On the other hand, when the model assumed that telescreening 
could detect 25 percent to 75 percent of uncorrected refractive error, it was 
found to offer more QALYs at a lower cost than biennial exams (Rein et 
al., 2011). However, the high cost of imaging equipment may negatively 
affect return on investment, especially for short-term telescreening initia-
tives (Phan et al., 2014).

There are several challenges to implementing a telescreening program. 
First, covering equipment and facility costs, contracting with eye care 

14  The primary cost for digital retinal imaging per patient was the sum of costs for a medical 
assistant ($3.80), ophthalmologist ($15.00), capital cost of equipment and training ($17.60), 
equipment maintenance ($1.50), and transportation fee ($2.50). The primary direct cost 
for a standard examination per patient was the sum of costs for round-trip transportation 
($8.70), Medicaid Physician Fee Schedule allowable for bilateral eye examination ($65.30), 
and medical assistant personnel ($3.80). The cost of a follow-up examination per patient was 
an additional $9.55 (Li et al., 2012).

15  Low-risk individuals were defined as those who were ages 30 and older with diagnosed 
type 2 diabetes, had no diabetic retinopathy or only retinal microaneurysms, and visited a 
primary care physician in the previous 12 months. 
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providers, and training local caregivers to perform telescreenings all entail 
significant costs that some communities or clinics may have difficulty 
affording (Thomas et al., 2014, 2015). Second, imaging technologies may 
lack sufficient diagnostic sensitivity and specificity, the methods to encrypt 
patient data may not meet security needs or may obstruct data sharing, and 
training of screeners may be inadequate (Heaven et al., 1993). Furthermore, 
care providers must be appropriately trained and quality metrics will have 
to be clarified in order to create a program that provides optimal care (Li, 
1999). A study that polled ophthalmologists and optometrists found that 
82 percent reported that they were willing or extremely willing to partici-
pate in consultations or to interpret photographs, though the majority (71 
percent) indicated they were not currently participating in any telemedicine 
initiatives (Woodward et al., 2015). However, 59 percent indicated that 
they had low confidence in making decisions for care, and 68 percent were 
not comfortable basing care solely on remote evaluations (Woodward et 
al., 2015).

The public and policy makers must be aware of the limitations of tele-
screenings for eye and vision health. Comprehensive eye exams, patient–
provider interactions, surgical procedures, and in-patient treatments for 
eye disease cannot be provided through telescreening, which “does not 
replace optometrists or ophthalmologists, but instead complements their 
contribution” (Ng et al., 2009). These challenges are as relevant for public 
health practice as they are for clinical eye and vision care. Public health 
departments share similar concerns over the cost and cost-effectiveness of 
telescreening programs and the sensitivity and specificity of new screening 
technologies. Future research on telescreening will need to account for the 
capacity, training, and resource limitations of public health departments 
and other public health actors.

Other Emerging Technologies

In addition to telescreening, a number of other innovative, developing 
technologies may prove useful in tracking and diagnosing poor eye health 
or vision impairment in the future. More than two out of every three 
Americans owned a smartphone in 2015 (Pew Research Center, 2015). 
Recent studies of software and hardware designed to enable smartphones 
to perform some vision screening tests found that these technologies can 
accurately measure visual acuity and produce optic nerve images compa-
rable in quality to those produced by desktop retinal cameras (Bastawrous 
et al., 2015, 2016). Similar tools currently in development may one day 
provide effective testing for diabetic retinopathy, macular edema, reti-
nopathy of prematurity, and other eye diseases (Azrak et al., 2015; Ettore 
Giardini, 2015; Oluleye et al., 2016). Currently available applications for 
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smartphones offer tests of visual acuity, astigmatism, and color vision, in 
addition to providing information on eye health and making it possible to 
locate nearby eye care services (Rocktime, 2016). Given the ubiquity, por-
tability, innate connectivity, and comparatively low cost of smartphones, 
these innovations hold the potential to expand the availability of vision 
screenings and diagnostic and monitoring services in remote and medically 
underserved communities. Similarly, the use of specially designed video 
games makes it possible to quickly test threshold visual acuity in children, 
without the aid of medically trained examiners, and the results have been 
shown to concur with examinations by pediatric ophthalmologists in 87.5 
percent of cases (Trivedi et al., 2010).

However, technological innovations come with their own set of chal-
lenges. Data protection is a particularly important issue. For example, 
researchers in the United Kingdom conducted a cross-sectional, systematic 
assessment of 79 mobile phone health applications certified by the National 
Health Service Health Apps Library. In order for an application to be 
featured, it must be ensured as clinically safe and compliant with the data 
protection principles of the United Kingdom’s Data Protection Act of 1998 
(Huckvale et al., 2015). The applications varied in function, scope, and 
breadth of information. Ninety-two percent of the applications had unen-
crypted data storage of some kind, with 53 percent of the applications stor-
ing unencrypted personal or sensitive information on the device (Huckvale 
et al., 2015). Of the sample, 89 percent of the applications transmitted the 
data through the Internet. Half of the applications transmitted information 
with strong identifiers, and of these, 66 percent of the applications sent this 
sensitive data without encryption (Huckvale et al., 2015).

Investing in research to speed the development of new screening tools 
and models of care that are Web based or carried out via smartphones 
have the potential to expand screening services with increasing diagnostic 
specificity and sensitivity at a lower cost to patients and the health care 
system. However, appropriate care must be taken to ensure mechanisms are 
in place to protect patient privacy and health information as these emerging 
technologies continue to evolve.

COVERAGE FOR EYE AND VISION CARE SERVICES

A lack of insurance coverage, poor access to services, and unafford-
able costs are identified as major barriers to obtaining eye and vision care 
(CDC, 2011; Chou et al., 2014; DeVoe et al., 2007; Fudemberg et al., 
2016; Levin et al., 2013; Zhang et al., 2008b). This is consistent across 
racial groups, with one survey reporting that approximately one-third of 
African Americans, Hispanics, Asians, and non-Hispanic whites having 
eye exams less frequently than they would like because of their insurance 
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status (Research!America, 2014). An analysis of the 2006–2011 BRFSS 
data found that costs and a lack of insurance were cited by 32.3 percent 
of diabetic patients as the reason they did not seek an annual eye exam, 
with rates higher among those individuals with annual incomes less than 
$35,000 (Chou et al., 2014). A few studies have also described cost as a 
barrier to obtaining eyeglasses (Berry et al., 2012; Hodges and Berk, 1999). 
Data from NHANES revealed that in 2008, 16.0 percent of non-Hispanic 
whites, 15.3 percent of African Americans, and 26.7 percent of Hispanic 
adults could not afford eyeglasses when needed (Zhang et al., 2012).

A number of studies have also found that insurance coverage is an inde-
pendent predictor of vision health, with a lack of insurance associated with 
a higher incidence of vision loss and an older mean age of diagnosis for the 
degenerative diseases of glaucoma and cataracts (Chan et al., 2014; Jin et 
al., 2013). Age-adjusted rates of service utilization are highest among those 
with private insurance16 (67 percent) and lower for those with public (55 
percent) or no health insurance (42 percent) (Li et al., 2013; Zhang et al., 
2008b). The problems associated with the relative high cost of care, lack of 
insurance, and poor eye health are exacerbated by the lower income levels 
and education status typical for the blind and visually impaired population 
(Erickson et al., 2014; Kraus, 2015).

Current payment policies create access barriers for entry into and 
referrals within the eye and vision health system. More generally, divisions 
between optometry and ophthalmology or the medical establishment con-
tributed to the development of separate insurance systems and payment 
policies for each profession, which continue to function largely indepen-
dently. As a result, eye and vision care is bifurcated. General health insur-
ance plans—whether public or employer-based17—typically offer limited or 
no coverage of routine and preventive eye health and vision care services 
and supplies (such as regular comprehensive eye examinations, eyeglasses, 
or contact lenses) in the absence of diagnosed risk factors for specific eye 
diseases or conditions, leaving beneficiaries to purchase supplemental or 
stand-alone vision insurance plans. In 2009, three-quarters of adults with 
vision insurance obtained coverage through stand-alone plans, with the rest 
obtaining coverage through general medical insurance (AOA, 2013). This 

16  Private insurance is used interchangeably in this instance alone with “employment-based” 
coverage to maintain consistency with the discussion from Zhang et al. (2008b). The rest of 
the chapter will use “employment-based” coverage to describe insurance providers from the 
private sector. 

17  For purposes of this report, “public insurance” is an umbrella term used to describe cover-
age gained as a result of eligibility for Medicare, Medicaid, or Children’s Health Insurance Plan 
(CHIP), and may include possession of private plans as a supplement to the publicly subsidized 
coverage. The term “employment-based” is used to describe private insurance providers whose 
plans are procured through employer benefits. 
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practice results in additional procedural and financial burdens, especially 
for those populations that already experience poor health status and lower 
socioeconomic position—that is, for those who generally need more care 
but are less able to obtain it.

Overview of Costs and Coverage

In the United States, the costs of eye and vision care are typically shoul-
dered by public programs, private insurance companies, and individuals, 
including patients and families. Since passage of the ACA, the size of the 
uninsured population in the United States has decreased and more children 
have access to eye and vision services, but approximately 32 million non-
elderly Americans still did not have health insurance in 2014 (Kaiser Family 
Foundation, 2015). Those without health insurance are far less likely to 
have vision insurance (Zhang et al., 2008b).

A large proportion of adults in the United States do not have vision 
insurance that covers comprehensive eye examinations, eyeglasses, and 
contact lenses. The Vision Council’s U.S. Optical Industry Report Card, 
which details the industry trends associated with vision correction usage, 
stated in 2015 that 76.2 percent of the adult population reported wearing 
some form of vision correction18 (Vision Council, 2015, 2016). However, 
one 2012 survey found that 48 percent of the adults reported that they 
were not enrolled in any type of vision insurance plan, and another 5 per-
cent were not sure if they were enrolled (Jobson Optical Research, 2012). 
This is not for lack of want: A consumer survey found that 92.9 percent 
of respondents identified vision coverage benefits as somewhat or very 
important, just slightly less than that for general medical insurance (94.5 
percent) (NAVCP, 2013).

The next few sections discuss coverage of eye and vision care services 
through Medicare, Medicaid, and CHIP, and employer-based insurance. 
The purpose it to highlight inconsistencies in policies and opportunities 
to consider coverage decisions that can better serve a population health 
approach to eye and vision care, by enabling populations to access eye and 
vision care services that can modify or correct vision impairment, especially 
for underserved and low-income communities. These sections also highlight 
the numbers of people who would immediately be impacted by changes in 
payment policies governing provision of eye and vision services.

18  “Vision correction” includes prescription eyeglasses, prescription sunglasses, plano sun-
glasses, contact lenses, and over-the-counter readers.
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Medicare

In general, Medicare eligibility extends to adults over the age of 65 and 
to individuals with certain disabilities and diseases. In 2013, there were 
approximately 52.3 million Medicare part A and/or Medicare part B benefi-
ciaries. Of these, approximately 42.5 million were eligible for Medicare on 
the basis of age, and 9.8 million were eligible because of disability (CMS, 
2014c). Various stipulations involving Social Security benefits or disability 
pension eligibility qualify beneficiaries to sign up for Medicare Part A at 
no cost. In most cases, eligibility for social security disability benefits is a 
prerequisite for disability-based eligibility in Medicare.

Some Medicare beneficiaries are also dually eligible for Medicaid. The 
Kaiser Family Foundation estimates that approximately 9 million benefi-
ciaries are “dual eligible,” meaning they are covered by both Medicare 
(Parts A and B) and Medicaid or receive some assistance with Medicare 
cost sharing or premiums through a specific Medicare Savings Program 
category (CMS, 2016a; Kaiser Family Foundation, 2016a). Of these 9 
million beneficiaries, an estimated 5.5 million are low-income seniors, and 
3.4 million are people with disabilities under the age of 65 (Kaiser Family 
Foundation, 2011). All services received by dual-eligible beneficiaries are 
covered and paid for first by Medicare, with Medicaid seen as the “payer 
of last resort” (CMS, 2016a).

Overview of Medicare Coverage

Medicare benefits include four categories of medical services and sup-
plies. These include (1) those medically necessary to treat a disease or con-
dition in hospitals, nursing facilities, nursing homes, hospice, or through 
home care (Part A); (2) preventive and medically necessary inpatient and 
outpatient services such as clinical research, ambulance services, durable 
medical equipment, inpatient or outpatient hospitalization related to a 
condition or disease, a second opinion prior to surgery, and some prescrip-
tion medications (Part B) (CMS, 2016k,m). These two parts comprise what 
is often referred to as traditional Medicare19 (Kaiser Family Foundation, 
2016b). Traditional Medicare benefits, or the medical services and supplies 
covered by Parts A and B, can alternatively be provided through a private 
health plan called (3) Part C or Medicare Advantage (CMS, 2016k; Kaiser 
Family Foundation, 2016b). Finally, (4) coverage of outpatient prescription 
drugs (Part D) is received through private plans that contract with Medi-
care, supplementing traditional Medicare (CMS, 2016d,m; Kaiser Family 

19  The Centers for Medicare & Medicaid Services (CMS) refers to this as “original Medi-
care” (CMS, 2016k). 
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Foundation, 2016b). Generally, Part D benefits are included in the Part C 
benefits package (Kaiser Family Foundation, 2016b). For those enrolled in 
traditional Medicare and not Part C, Medigap policies sold through private 
companies offer additional, supplemental coverage for copayments, coin-
surance, and deductibles (CMS, 2016j).

Because Medicare Part A covers in-hospital services, medically neces-
sary inpatient procedures to treat eye injuries, conditions, and diseases are 
generally covered by Medicare (CMS, 2016d,l). Federal statutes explicitly 
prohibit Medicare from covering expenses “for routine physical checkups, 
eyeglasses (other than eyewear described in section 1861(s)(8)) or eye exami-
nations for the purpose of prescribing, fitting, or changing eyeglasses, pro-
cedures performed (during the course of any eye examination) to determine 
the refractive state of the eyes,” along with hearing aids or examinations 
and immunizations, unless otherwise noted (42 U.S.C. § 1862(a)(1)(A);  
42 U.S.C. § 1395y; see also CMS, 2016b). CMS has interpreted this as pro-
hibiting coverage of any device containing a lens (including low vision optical 
devices, electronic magnifiers, eyeglasses, or contact lenses). Some individual 
preventive services are allowed by statute, including screenings associated 
with diabetes and personalized prevention plan services (42 U.S.C. § 1862(a)
(1)(M),(K)&(L)), but there are no statutory allowances for preventive services 
for eye and vision health. In essence, Medicare pays only for corrective lenses 
implanted in the eye, with the exception of one pair of eyeglasses or one set of 
contact lenses following a cataract surgery that implants an intraocular lens 
(CMS, 2016c). Comprehensive eye exams are covered only after a specific 
diagnosis or identification of qualifying risk factors (CMS, 2015d). Although 
other congressional statutes, such as the Medicare Modernization Act (2003) 
and the ACA (2010), have expanded eligibility and medical services, payment 
for preventive or rehabilitative services specifically for eye and vision health 
remains limited (Blumenthal et al., 2015a,b). Table 6-1 lists examples of 
covered and noncovered vision services.

In 2015, there were about 17 million beneficiaries enrolled in Medicare 
Advantage plans (Jacobson et al., 2015). Medicare Advantage plans gener-
ally offer additional benefits, such as vision, dental, and hearing services. In 
the case of vision, this may include routine, yearly eye exams and eyeglasses 
or contact lenses every 24 months (CMS, 2015d). Alternatively, Medicare 
beneficiaries who enroll in supplemental Medicare insurance, may obtain 
additional vision benefits, though the policies vary. Medigap can cover an 
individual’s share of the cost for Medicare-covered vision services, copay-
ments, and deductibles. Most Medicare beneficiaries have coverage for sev-
eral different vision services, but are required to pay an annual deductible, 
and are usually responsible for 20 percent of Medicare-approved costs for 
covered services (CMS, 2015d; Curtis et al., 2012). Again, these policies 
are only available to Medicare beneficiaries who can afford to purchase 
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TABLE 6-1 Examples of Covered and Noncovered Eye and Vision Items 
and Services Under Medicare Parts A and B

Covered Services Noncovered Services

• Care of traumatic injury or an emer-
gency involving the eyes

• As part of cataract surgery:
 Implantation of a conventional 

intraocular lens (IOL)
 One pair of eyeglasses or contact 

lenses with the insertion of an 
IOL

• Annual glaucoma screening (dilated 
eye examination with an intraocular 
pressure measurement and either a 
direct ophthalmoscopy examination or 
slit-lamp biomicroscopic examination) 
for these high-risk individuals:
 Diabetes mellitus
 Family history of glaucoma
 African Americans ages 50 and 

older
 Hispanic Americans ages 65 and 

older
• Hydrophilic contact lenses to prevent 

corneal abrasions
• Intraocular photography
• Cataract surgery
• Ocular photodynamic therapy in con-

junction with verteporfin (a photosen-
sitive drug)

• Keratoplasty to treat corneal lesions
• Vitrectomy incident to cataract surgery, 

hemorrhage, retinal detachments, 
proliferative retinopathy, or vitreous 
retraction

• Purchase and routine maintenance of 
prosthetic eyes

• Visual acuity screen as part of the 
“Welcome to Medicare” enrollment 
preventive visit

• Routine physical checkups, eyeglasses, 
or eye examinations to determine the 
refractive state of the eyes

• The implantation of a presbyopia or 
astigmatism-correcting IOL

• LASIK surgery (or any refractive 
keratoplasty procedures including ker-
atomileusis, keratophakia, and radial 
keratotomy) to correct refractive error

• Annual eye examinations to assess for 
diabetic retinopathy among individuals 
who are pre-diabetic or possess risk 
factors for diabetes

SOURCES: CMS, 2015a,d, 2016e–i.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

292 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE292 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

supplemental insurance, which leaves many beneficiaries without coverage 
for basic eye and vision care or corrective lenses.

Opportunities for Action

The field of vision and eye health affords prime opportunities for value-
driven initiatives that will facilitate patient-centered population health 
improvements in care. In particular, many opportunities exist to use pay-
ment policies as a mechanism to expand access to eye and vision care. This 
section explores a few of these opportunities.

Changing Medicare statute Historically, insurance coverage was designed to 
cover catastrophic injury and acute conditions rather than chronic condi-
tions and prevention, which led to the exclusion of services that are essential 
to improving the metrics of population health. Lack of coverage contributes 
to out-of-pocket costs, but it also makes tracking utilization, cost by payer, 
and eye health outcome data difficult, not only across provider type, but 
also across a patient’s lifespan and episodes of care. Although the costs of 
a comprehensive eye examination and eyeglasses to correct deficits in visual 
acuity may not be great in comparison to the costs of treating chronic vision 
impairment from conditions such as glaucoma or cataract, these expenses 
need to be viewed from the perspective of the patient and the potential to 
reduce harm to the beneficiary. This is not unique to the field, because the 
same divisions exist in the field of oral health.

Moreover, advances in medical treatments and technologies have 
greatly expanded both the cost and scope of treatment applications for lens- 
containing devices, and the underlying principles of insurance cover-
age have shifted from an indemnity system to cover large expenses to a 
coverage system intended to assure delivery of essential services. Because 
of their high cost, many Medicare beneficiaries may be unable to afford 
either the procedure or many types of vision assistive equipment with-
out financial assistance in the form of insurance coverage. Under these 
conditions, arguments for excluding certain eye examinations related to 
prescription lenses, however they are defined, may no longer be valid. This 
is significant considering that vision impairment is highly concentrated in 
the Medicare population, with prevalence rates rising from 1.49 percent 
for 65- to 69-year-olds to 25.66 percent for individuals ages 80 and older 
(NEI, 2016).

CMS policies governing who is qualified to bill for specific services 
also restrict provision of low vision rehabilitation services. Current policy 
states that licensed vision rehabilitation personnel can only include ophthal-
mologists, optometrists, occupational/physical therapists, or social workers 
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(AHRQ, 2004).20 The 2003 Medicare Prescription Drug, Improvement, 
and Modernization Act authorized the Medicare Low Vision Rehabilitation 
Demonstration Project, which was designed to “document coverage mecha-
nisms for services provided by alternative vision rehabilitation providers,” 
including low vision therapists, orientation and mobility specialists, and 
vision rehabilitation therapists (Coan, n.d.). Evaluation of the project found 
that the professionals were significantly underutilized, but did not make any 
recommendations about Medicare coverage of low vision services (Bishop 
et al., 2010). Some experts criticized the project design, including a lack of 
data necessary to identify all beneficiaries eligible for vision rehabilitation 
services, lack of vision rehabilitation services in some demonstration areas, 
and lack of “specificity, with respect to variables, data analysis, and quan-
titative analysis, required to pass the peer review process that is required 
for other federally funded research protocols” (Mogk et al., 2008). Future 
demonstration projects related to coverage of vision assistive equipment 
and to expand the definition of Medicare-approved providers working in 
vision rehabilitation will need to account for these issues.

Evidence-based guidelines can help inform specific payment policies 
related to “routine” eye examinations and corrective lenses, as well as 
qualified providers for rehabilitation services. As discussed in Chapter 7, 
professional societies for both ophthalmologists and optometrists release 
evidence-based guidelines as a tool to implement efficient and consistent 
care based on an established evidence base, though there are differences 
between the guidelines. Many health plans use these guidelines to make 
coverage decisions, which can become problematic when evidence is lack-
ing or misinterpreted (Garber, 2001; Woolf et al., 1999). A unified set of 
evidence-based guidelines would be helpful to guide changes to CMS pay-
ment policies, especially those related to comprehensive eye examinations 
for asymptomatic patients, corrective lenses, and rehabilitation services.

“Welcome to Medicare” and the annual wellness visit Inclusion of eye 
and vision health as a measure of overall health is a logical fit for regular 
wellness examinations, preventive care, and chronic disease management 
already offered through the Medicare program. As defined in the Code of 
Federal Regulations, the initial preventive physical exam (IPPE), among 
other services, includes a visual acuity screen.21 Gower and colleagues 
(2013) noted that broader inclusion of eye and vision care in the IPPE 
could lead to earlier detection of high-cost, irreversible eye diseases because 

20  The U.S. Code defines doctors of optometry as physicians with respect to the provision of 
certain items or services related to the Medicare and Medicaid programs (42 U.S.C. 1395x).

21  Initial Preventive Physical Examination: Conditions for and Limitations on Coverage, 42 
C.F.R. § 410.16 (2008).
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Medicare claims show that the uptake for certain services on their own, 
such as glaucoma screening, is low among beneficiaries. The first visit 
should, in addition to the visual acuity screen, also establish a “list of risk 
factors and conditions for which primary, secondary or tertiary interven-
tions are recommended or are underway for the individual, including . . 
. any such risk factors or conditions that have been identified through an 
initial preventive physical examination.”22 Under these definitions, condi-
tions that relate to deficits in visual acuity could be included on the patient’s 
list of risk factors and conditions.

After the first IPPE, the ACA (§ 4103) authorizes an annual wellness 
visit (AWV), which does not explicitly include another visual acuity test.23 
As part of the AWV, a health care provider must include a health risk 
assessment (HRA). The HRA allows a physician to evaluate the health sta-
tus and risk of an individual through a personal prevention plan that also 
includes counseling, coaching, and behavior change interventions (Staley 
et al., 2011). Among other functions, the HRA may be used to identify 
chronic diseases, injury risks, modifiable risk factors, and the urgent health 
needs of an individual through encounters with a health care professional 
or community-based prevention programs (CDC, 2015b). A loss of vision 
is associated with negative health outcomes beyond vision impairment, 
including reduced quality of life, higher likelihood of falls, increased odds 
of nursing home placement, and unintentional mortality (Dhital et al., 
2010; Klein et al., 2003; Lee et al., 2002).

Incorporating questions regarding visual function would be an appropri-
ate short-term solution, as the questions relate to the review and potential 
update on functional ability and level of safety (which at a minimum includes 
hearing impairment, activities of daily living, falls risk, and home safety). 
CMS has not officially announced what the HRA must include. The sample 
HRA that CMS provided asks about exercise, tobacco use, alcohol use, 
nutrition, seat belt use, anxiety, high stress, social support, pain, depression, 
general support, activities of daily living, sleep, blood pressure, cholesterol, 
blood glucose, and height and weight (CVFP, 2016). The sample HRA does 
not include any questions related to the social determinants of health beyond 
social or emotional support, nor are there questions specific to vision, but the 
goals of the program parallel those goals laid out by the committee in Chap-
ter 1 to advance a population health approach that will improve eye health 
in the United States (CVFP, 2016; Loeppke, 2011). The sample is not meant 
to be a prototype; questions included in the HRA should be prioritized, but 
providers should ask questions with a “capability to tailor and drill down 

22  Annual Wellness Visits Providing Personalized Prevention Plan Services: Conditions for 
and Limitations on Coverage, 42 C.F.R. § 410.15 (2011).

23  Ibid.
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with additional queries depending upon patients’ responses” (Goetzel et al., 
2011, p. 22). Emerging technologies have also demonstrated an initial prom-
ise for making possible rapid and portable tests for visual acuity, but these 
methods should be appropriately validated and tested before being widely 
adopted for use in the AWV (Arora et al., 2014a).

Although inclusion of vision-specific questions during the AWV would 
be a relatively straightforward way to incorporate eye and vision health 
into existing health policy without requiring statutory changes, it is limited 
by utilization of the benefit in general. Although the number of Medicare 
beneficiaries receiving an IPPE or an AWV has been increasing (CMS, 2011, 
2014a, 2015b), a survey found that only 2.8 percent of eligible individu-
als had an IPPE and 63 percent were unaware of the benefit (Petroski and 
Regan, 2009). Another study found that about 96 percent of primary care 
physicians surveyed were aware of the AWV benefit, yet two-thirds of 
those physicians conducted fewer than 10 AWV visits per month (Hurley 
et al., 2016). Thus, the impact of the AWV on eye and vision health among 
Medicare beneficiaries would turn, in part, on efforts to expand utilization 
of the IPPE and AWV benefit.

Payment for telemedicine An Institute of Medicine (IOM) workshop on 
“The Role of Telehealth in an Evolving Health Care Environment” dis-
cussed the potential for telemedicine to expand access through “creating 
better reimbursement models” but it would be important to consider how 
to “remov[e] barriers for providers to take advantage of those models” 
(IOM, 2012, p. 38). Provider payment will be an important variable 
affecting the degree of accessibility to telemedicine. Literature suggests 
that providers may be skeptical or hesitant to adopt telemedicine technol-
ogy because of a multitude of factors, one of which is difficulty procuring 
what providers perceive as insufficient payment for services (Brooks et al., 
2013; Shimizu and Chorneau, 2009). For example, in a policy statement 
released by the American Academy of Pediatrics, “inadequate payment 
for services” is addressed as a barrier to telemedicine expansion (Burke 
et al., 2015).

Medicare’s current payment policy has been described as “restrictive” 
(Horton et al., 2014, p. 196; Neufeld et al., 2015). To qualify for tele-
medicine payment, authorized originating sites must either fall outside a 
metropolitan area or be in a geographic “health professional shortage area” 
(HRSA, 2016). Counseling for smoking cessation and the AWV are two 
reimbursable telehealth services for 2016 (CMS, 2015c). In addition, Medi-
care Part B limits the services that can be provided, and telescreening for 
eye disease is not explicitly covered (CMS, 2015c). Medicare will only cover 
services that “mimic normal face-to-face interactions” but does not cover 
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store-and-forward applications,24 which are utilized in teleophthalmology 
and teleoptometry for retinal imaging (Horton et al., 2014; HRSA, 2016). 
Similar to the variations observed in scope and coverage for in-person eye 
and vision care services, Medicaid reimbursement is dependent on the state 
(CCHP, 2014). More than 40 of the individual states perform some type of 
reimbursement for telehealth (Quashie, 2012). California is one state that 
has expanded Medicaid to cover teleophthalmology for eligible beneficiaries 
(CDHCS, 2016).

Demonstration projects aimed at evaluating the impact of telemedicine 
on health care delivery, especially in the context of “high-value purchas-
ing strategies, market power, payment reform, and benefit design,” could 
allow for more widespread adoption across the nation, especially for oph-
thalmologic and optometric services (Delbanco and Tessitore, 2016). The 
Congressional Budget Office noted that the “results of a demonstration 
project conducted in the fee-for-service Medicare program could be espe-
cially valuable in light of particular challenges of controlling spending on 
new benefits in that program” (Housman et al., 2015). While the commit-
tee acknowledges that there are reservations regarding full substitution of 
telehealth services for in-person care delivery, a demonstration project to 
examine the cost-effectiveness and vision outcomes could serve to advise 
policy makers on budget considerations for the expansion of teleophthal-
mology and teleoptometry services for populations that may need this care 
the most.

At present, Medicare spending on telehealth is below projections. An 
analysis of Medicare spending in 2012 found that total telemedicine-related 
expenditures were about $5 million, or only 65.2 percent of the total 
budget allocated to telemedicine for that year (Neufeld and Doarn, 2015). 
The annual cost to each Medicare beneficiary was just $0.09, indicating 
that actual telemedicine expenditures have been significantly below earlier 
budget projections (Neufeld and Doarn, 2015). The Medicare Telehealth 
Parity Act of 201525 was introduced to the House Energy and Commerce 
Committee in July 2015, but was last referred to the House Subcommittee 
on Health with no further action. This bill, among other things, would 
extend qualified sites for telehealth payments to include any federally quali-
fied health center, rural health clinic, and home telehealth sites; authorize 
additional telehealth providers; and develop additional payment methods. 
Medicare and Medicaid’s payment policies have broader implications on 
the larger health insurance market; the responses from one 2012 survey 

24  “Store-and-Forward Telehealth involves the acquisition and storing of clinical information 
(e.g., data, image, sound, video) that is then forwarded to (or retrieved by) another site for 
clinical evaluation” (VA, 2015).

25  H.R. 2948, 114th Congress (2015–2016), July 7, 2015.
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of insurance providers demonstrated government rules for telemedicine 
payment were highly influential for determining payment policies for other 
insurance providers (Antoniotti et al., 2014). This compounds the need for 
CMS to update telemedicine payment policies to reflect the most current 
evidence and emerging technological capabilities.

Medicaid and the Children’s Health Insurance Program

Medicaid is the largest health insurance provider in the United States, 
covering approximately 62 million people, or one in five Americans and one 
in three children (Kaiser Family Foundation, 2013). It covers low-income 
families, children, pregnant women, parents, seniors, people with severe 
disabilities, and low-income Medicare beneficiaries (Kaiser Family Founda-
tion, 2013; Medicaid, 2016c). CHIP provides insurance coverage for chil-
dren under age 19 in families with incomes too high to qualify for Medic aid 
(Medicaid, 2016c). CHIP operates as a distinct entity from Medicaid, an 
expansion of a state’s Medicaid program, or as some combination of the 
two program types, depending on the state (Medicaid, 2016d).

In 2015, the average monthly enrollment in Medicaid among benefi-
ciaries receiving coverage because of blindness, vision impairment, or dis-
ability was 10 million, or about 16 percent of the total Medicaid beneficiary 
population. By 2025, this number is projected to increase to 11 million 
enrollees (CBO, 2016). The unduplicated annual enrollment of blind or 
disabled Medicaid and CHIP beneficiaries was 10.7 million out of 72.8 
million total enrollees in 2013, up from 6.5 million out of 43.3 million total 
enrollees in 1995 (HHS, 2013a). In 2011, individuals with vision difficulties 
comprised 5.8 percent of the total population of U.S. adults over age 18 
who were receiving income-based government assistance through programs 
such as Medicaid (Boursiquot and Brault, 2013).

Overview of Medicaid and the Children’s Health Insurance Program 
Coverage

Medicaid programs are managed individually by the states, but are 
jointly funded by the state and federal governments. Each state’s Medicaid 
program must operate within federal guidelines, but the state has leeway 
to “determine the type, amount, duration, and scope of services within fed-
eral guidelines” (Medicaid, 2016a). As a precondition for federal funding, 
federal law requires state Medicaid programs to extend coverage to certain 
populations and allows states to individually determine whether addi-
tional populations will be covered under the program (Medicaid, 2016c). 
Similarly, state Medicaid programs are required to offer specific mandatory 
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services in exchange for federal support dollars, but may expand coverage 
benefits to include optional services.

Mandatory vision-related services All plans that cover children and ado-
lescents must provide basic eye care services and treatment under the 
early and periodic screening, diagnostic, and treatment (EPSDT) benefit 
(CMS, 2014b). This requirement guarantees comprehensive and preven-
tive health care services for Medicaid-enrolled children under age 21, 
including the diagnosis and treatment of vision conditions or diseases as 
well as the provision of eyeglasses as necessary (Medicaid, 2016b). States 
that designate CHIP as part of the Medicaid expansion program must 
ensure EPSDT coverage for all CHIP beneficiaries (Medicaid, 2016a). 
States that operate CHIP as a separate program have the option to pick 
coverage options that similarly meet all federal requirements (Medicaid, 
2016a). At a minimum, the vision screening component in each state must 
include diagnosis and treatment for vision defects. These screenings occur 
at “regular intervals,” which may be determined by the state but should 
be based on current practices of pediatric care and must be reviewed by 
the state to ensure that the periodicity schedule reflects best practices 
(AAP, 2016).26 When vision screening results require further evaluation, 
diagnostic services must be provided, and “necessary referrals should be 
made without delay and there should be follow-up to ensure the enrollee 
receives a complete diagnostic evaluation” (Medicaid, 2016b). Each state 
determines how frequently these services are provided (Medicaid, 2016b). 
Medically necessary services to correct problems found during vision 
screenings, including eyeglasses and their replacement if lost, stolen, or 
broken, are covered. EPSDT also includes medically necessary screenings 
outside of the state’s screening schedule, if there is a change in the child’s 
condition that warrants examination.

Optional vision-related services Individual states determine which optional 
benefits to offer under Medicaid, and those benefits may include the provi-
sion of eyeglasses and optometric, diagnostic, screening, preventive, and 
rehabilitative services, as well as prescription drugs, dental care, physical 
and occupational therapy, and podiatric services, among others (Medicaid, 
2016a). As of 2012, Medicaid programs in all states and the District of 

26  CMS recommends Bright Futures of the American Academy of Pediatrics (AAP) as a 
reasonable and current periodicity schedule. Currently, AAP’s vision schedule includes “risk 
assessments to be performed with appropriate action to follow, if positive” at regular intervals 
until age 3. Assessments should be performed at ages 3–6, 8, 10, 12, 15, and 18, with risk 
assessments at all other ages until 21 (AAP, 2016).
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Columbia covered optometric services and 41 states and the District of 
Columbia covered the cost of eyeglasses (Kaiser Family Foundation, 2012a, 
2012b). To better understand the differences in vision-related coverage 
under state Medicaid programs, the committee collected information from 
state websites and other sources to catalogue the types and scope of vision-
related services offered by states for adults and for children beyond the 
mandatory essential health benefits (see Appendix G).27,28

There are wide variations among states in Medicaid coverage for vision 
benefits. Most states provide coverage to those over age 21 for some eye 
care services, including optometric examinations, eyeglasses and contact 
lenses, cataract surgery, and emergency medical procedures. Although many 
states cover periodic vision examinations for all or most adult beneficiaries 
(usually between every 1 and 3 years), fewer states cover eyeglasses for that 
same population.

Of the states that do cover eyeglasses, many cover them only for a 
specific population, typically post-op cataract patients, pregnant women, 
and long-term residents of nursing or other types of facilities. For exam-
ple, Delaware, a state that has expanded Medicaid coverage, does not 
cover routine eye care or corrective lenses for adults, unless these supplies 
and services are incident to cataract surgery (DMAP, 2016; Kaiser Family 
Foundation, 2016c). Similarly Arkansas, a state that also has expanded 
coverage, limits the Medicaid benefit to “a total of twelve (12) office vis-
its allowed per fiscal year for any combination of the following: certified 
nurse midwife, nurse practitioner, physician, medical services provided by 
a dentist, medical services furnished by an optometrist and Rural Health 
Clinics” (Arkansas DHS, 2012, p. 7; Kaiser Family Foundation, 2016c). 
Conversely, Iowa will cover routine eye examinations once every year, 
nonroutine eye examinations when presented with a complaint or injury, 
and corrective lenses (Iowa DHS, 2014). The state of Washington will 
cover eye examinations for asymptomatic adults every 2 years, and addi-
tionally covers vision therapy with prior authorization, including lenses, 

27  The committee found it difficult to locate and, sometimes, to access current information 
on Medicaid vision benefits, including a description of what services or benefits are covered, 
by whom, and how often. Some states provided a list enumerating noncovered items or ser-
vices, but not all states provided such a clear-cut list. Although EPSDT services are explicitly 
required for state Medicaid programs, many states do not make information readily available 
to consumers. Similarly, some states do provide a list of covered vision benefits for adults, 
but the benefits listed are often vague. One state in particular listed more than 100 Current 
Procedural Terminology (CPT) codes as “covered services,” without describing the procedure 
to which the codes referred (Cabinet for Health and Family Services, 2007).

28  Individual state Medicaid offices were asked to confirm the data. States that replied are 
identified in the appendix.
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prisms, filters, occlusion or patching, and orthoptic and pleoptic training 
(WSHCA, 2016).

Expanding Medicaid coverage The Omnibus Budget Reconciliation Act 
of 1989 expanded EPSDT benefits to encompass codified, inter-periodic 
screening;0 vision, dental, and hearing coverage; and all services and sup-
plies allowable under the definition of “medical assistance,”29 regardless of 
eligibility for adult coverage (Naylor, 2013; Rosenbaum and Wise, 2007). 
Improvements in various clinical and financial outcomes have been asso-
ciated with the utilization of EPSDT benefits, including a lower rate of 
emergency department visits, increased care utilization in rural counties, 
improved navigation of the health care system, and better school readiness 
(Pittard et al., 2007; Schor et al., 2007; Snowden et al., 2008).

These opportunities should not be unique to children and adoles-
cents. Individuals with an annual income of less than $20,000 are more 
than twice as likely as individuals with incomes above $55,000 to be 
visually impaired (Salman and Shirey, 2002). Compared to working-age 
adults without disabilities, those with vision impairment exhibit lower 
rates of full-time employment (26.4 percent versus 56.8 percent), lower 
median annual earnings ($35,300 versus $43,300), and lower median 
annual household income ($36,500 versus $62,000) (Erickson et al., 
2014; Kraus, 2015). This restricts their opportunities for enrolling in 
employment-based vision plans. One study from the dental field demon-
strated that Massachusetts’ Medicaid expansion of dental benefits to all 
adults ages 19 to 64 who were below the federal poverty level increased 
care utilization by 11 percent; when coverage for dental services was 
eliminated, the state saved less than 1 percent of total MassHealth spend-
ing (Nasseh and Vujicic, 2013). State Medicaid programs do provide 
some coverage for adult eye and vision health services and supplies, but 
the scope of coverage varies considerably (see Appendix G). In addition, 
states face challenges balancing growing demand with decreasing budgets. 
However, when debating coverage determinations and qualifying indi-
viduals, states should consider the impact that improved eye and vision 
care services could have not only on reduced vision impairment but also 
on downstream health consequences (see Chapter 3).

The exclusion of stand-alone plans from the exchange As mentioned, the 
exclusion of vision benefits from general health insurance plans is similar 
to the coverage limitations for dental benefits. Although both the dental 

29  Defined as all items and services medically necessary to correct and ameliorate physical 
and mental conditions and illnesses.
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and vision fields have progressed toward better coverage through Medicaid 
expansion and pediatric oral and vision coverage, both are similarly limited 
through regulatory restrictions for Medicare.30 However, more Americans 
have access to some form of dental insurance coverage than have access to 
vision coverage, with an average of 47 percent of civilian workers report-
ing access to dental plans versus 26 percent for vision plans (BLS, 2015a).

As written, the ACA does not allow stand-alone vision plans to be 
featured on the government exchange, while dental plans are featured as 
either part of a bundled benefit or as a stand-alone plan (Kirkner, 2011; 
Tozzi, 2014). Stand-alone vision plan companies may enter the exchange 
only under contracts with ACA-recognized qualified health plans to provide 
the vision benefits in a bundled benefit package (AOA, 2014). The Ameri-
can Dental Association, Delta Dental Plans Association, and the National 
Association of Dental Plans were able to successfully advocate for the 
inclusion of stand-alone dental plans in the federal exchange, arguing that 
bundling of medical and dental benefits without stand-alone dental plans as 
an option would raise costs by splitting family policies to remain compliant 
with the ACA mandate for pediatric dental benefits (Kirkner, 2011).

Conversely, the American Academy of Ophthalmology and the Ameri-
can Optometric Association opposed the inclusion of stand-alone vision 
plans in federal exchanges (Kirkner, 2011). The organizations argued that 
“stand-alone vision plan companies aim to turn back the clock by continu-
ing to segment vision from eye health, and seeking to impose misguided 
limits on the care that our patients—especially children—receive. Such 
plans are routinely mislabeled as complete or comprehensive . . . any expan-
sion of stand-alone vision plans through health care reform would result in 
a continuation of non-responsive action and fractured and uncoordinated 
care” (AAO/AOA, 2009). The National Association of Vision Care Plans 
(NAVCP), which represents 17 different private plans, countered with the 
argument that stand-alone plans are better fit to address the barriers to eye 
care access and utilization (Kirkner, 2011).

A study conducted among 10 managed vision care plans submitting 
claims data for more than 86 million beneficiaries found individuals enrolled 
in stand-alone plans were twice as likely to receive an eye examination than 
those with bundled plans (NAVCP, 2010). The study was published by the 
NACVP and was not peer-reviewed. Furthermore, this association may not 
be causal, because intuitively beneficiaries who prioritize the purchase of 
a stand-alone plan would likely self-select as a group that would be more 
likely to use this particular benefit than beneficiaries who have access to eye 
care as part of a bundled plan. However, Li and colleagues (2013) found 

30  Limitations on Services of a Doctor of Dental Surgery or Dental Medicine, 42 C.F.R.  
§ 410.24 (1991).
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that individuals with vision insurance (as an add-on benefit) were twice as 
likely to have had an eye care visit in the previous year than those without, 
further noting that “having general health insurance was not a significant 
predictor of an eye care visit once vision insurance was included in the 
model” (p. 501).

The committee acknowledges that the provision of stand-alone vision 
plans on the exchange may extend access and coverage at the expense of 
propagating fractured and bifurcated vision and medical care; however, 
the better access to plans could also increase rates of care utilization and 
decreased financial barriers to care (see Nasseh and Vujicic, 2013; and 
Vujicic et al., 2014, for general examples of policies to increase coverage 
and utilization in oral health). However, significant consideration should 
be given to weighing the benefits and harms of such a decision, because 
further fragmenting the field in favor of suboptimal coverage lies in direct 
opposition to the ACA’s push toward integrated and coordinated care. 
Opportunities to improve access through other, more preferable means 
should be identified.

Employment-Based Coverage

Employment-based insurance is a major source of coverage for ser-
vices and supplies related to eye care for working age adults under age 
65. Unfortunately, comprehensive information detailing employment-based 
insurance coverage for eye and vision care in the peer-reviewed literature is 
limited. In 2012, 17 vision insurance companies offered their products in 
the U.S. marketplace (AOA, 2013). Yet recent surveys suggest that about 
only half of American adults have some form of vision coverage through 
various employer-based plans (International Vision Expo East, 2015;  
Jobson Optical Research, 2012). Among U.S. adults ages 18 and older who 
had vision problems, 74.7 percent and 17.1 percent had employment-based 
insurance or public health insurance, respectively, whereas 8.2 percent had 
no general health insurance coverage (Zhang et al., 2008b). Of individuals 
with employment-based insurance, 58 percent also had vision insurance, 
compared with 44 percent of those with public insurance and 4 percent of 
those without health insurance (Zhang et al., 2008b).

In the United States, populations may purchase either medical or vision 
insurance or both to help cover expenses related to eye and vision care.  
A detailed breakdown of expenditures by payer can be found in Chapter 3.  
Employment-based vision insurance can be offered as a stand-alone insur-
ance plan or as an add-on benefit to general health insurance plans. Most 
individuals, whether they have employment-based or public medical insur-
ance, must pay additional monthly premiums for general eye examina-
tions and corrective lenses or purchase of stand-alone vision insurance. 
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Yet employees may be “much more price sensitive to the out-of-pocket 
premium for fringe benefits other than health insurance” including vision 
insurance (Royalty and Hagens, 2005, p. 97). Of individuals with vision 
insurance in 2009, approximately 72 percent were enrolled in a stand-alone 
vision plan (AOA, 2013). The frequent exclusion of comprehensive vision 
benefits from general health insurance plans is mirrored by similar coverage 
limitations for dental benefits. Results from the National Compensation 
Survey in 2015 suggested that, if vision benefits were offered, they would 
be well utilized: the survey found a 79 percent take-up rate for employees 
offered vision care (BLS, 2015a).

Employment-based medical insurance typically covers medical pay-
ments for eye injury and various eye diseases such as cataract, glaucoma, 
and diabetic retinopathy as well as for related corrective lenses (Bihari, 
2014; UnitedHealthcare, 2016). In some cases, elective laser surgery for 
vision correction may also be covered. Most employment-based medical 
insurance plans do not include any vision benefits related to asymptom-
atic eye examinations or corrective lenses absent documented risk factors 
for specific diseases or conditions. Similarly, health insurance exchanges 
established under the ACA do not cover these services for adults, although 
vision benefits for families and for children under age 19, as well as small 
group markets, are required to offer this coverage benefit. The singling out 
of small group markets in the ACA may reflect historical data suggesting 
that larger employers are more likely to provide vision insurance for their 
employees (Spahr, 2015).

The cost and services covered by employment-based vision insur-
ance vary between plans. For example, the Federal Employees Dental 
and Vision Insurance Program (FEDVIP) offers vision insurance plans 
through Aetna, Blue Cross Blue Shield, UnitedHealthcare, and Vision 
Service Plan (VSP). The monthly rates for these plans range from $6.31 
to $8.30, and copays range from $0 to $10 per eye exam. See Table 6-2 
below for details. The coverage of eye exams under private vision insur-
ance plans available to the general public is similar. For example, three 
private vision insurance plans offered by VSP all require beneficiaries 
to pay a $15 copayment for coverage of an annual comprehensive eye 
exam, and three plans offered by EyeMed either provide full coverage or 
require a $10 copay for an annual eye exam with dilation as necessary 
(EyeMed, 2016; VSP, 2016a,b,c). Although these rates may seem relatively 
low compared to medical insurance, these additional costs to people with 
few financial resources can serve as a barrier to critical care, especially in 
at-risk populations.

Employers are an important source of the provision of medical and 
vision insurance, though benefits vary by plan in terms of the type of cover-
age and the costs. A 2014 Kaiser Family Foundation survey of employers 
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found that only 63 percent of large companies (defined as having 200 or 
more employees) and 34 percent of small companies (under 200 employees) 
offered stand-alone vision benefits (Claxton et al., 2014). Cost was cited as 
the primary reason that companies did not offer ancillary health coverage. 
The BLS data corroborated this trend, indicating that larger companies 
were more likely to offer vision benefits: Forty-two percent of companies 
with 500 employees or more offered vision care benefits, while only 17 
percent of companies with under 49 employees offered vision benefits (BLS, 
2015a).

Health savings accounts (HSAs) and flexible spending accounts (FSAs) 
are also offered as a benefit accompanying general medical insurance plans 
and are often used by consumers to cover vision and eye care expenditures 
(NAVCP, 2013). Consumer participation is affected by plan type, cover-
age, and deductibles, and available funds must be spread across compet-
ing expenses, such as prescription drugs and copayments (Konrad, 2010). 
Although these mechanisms are useful for increasing vision and eye care 

TABLE 6-2 Costs and Coverage of Employment-Based Vision Insurance 
Plans

Plan Profile
Aetna 
Vision-Standard

FEP BlueVision-
Standard

UnitedHealthcare 
Vision-Standard VSP-Standard

Monthly Ratesa

Individual Plan $7.11 $8.30 $6.31 $7.95 
Two-Person 
Plan

$14.19 $16.60 $12.33 $15.88 

Family Plan $21.32 $24.87 $18.35 $23.86 
Benefits In-network/

Out-of-network
In-network only In-network/

Out-of-network
In-network/
Out-of-network

Vision Exam Every 12 months Every 12 months Every 12 months Every 12 months 
Vision Lenses 
Only

Every 12 months Every 12 months Every 12 months Every 12 months 

Frames Every 24 months Every 24 months Every 12 months Every 12 months 
Copay 
(in-network)

$10 lenses/$0 
exam, materials 

0 $10 exam/$25 
materials 

$10 exam, $20 
eyeglasses 

Additional 
Features

Additional 
lens options, 
retinal imaging, 
second pair of 
eyeglasses, laser 
vision correction 
discount 

Breakage 
warranty; choose 
eyeglasses or 
contact lenses; 
laser vision 
correction 
discount, low 
vision coverage  

Low vision, 
prosthetic eye, 
vision therapy; 
choose eyeglasses 
or contact 
lenses; laser 
vision correction 
discount 

Prescription 
eyewear, choose 
eyeglasses or 
contact lenses; 
laser vision 
correction 
discount 

NOTES: a Rates are for DC area beneficiaries. Rates may vary by locality.
FEP = federal employee program; VSP = Vision Service Plan.
SOURCE: Adapted from OPM, 2016.
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utilization, they do not substitute for general vision and eye care coverage, 
because FSAs and HSAs are subject to annual limits (IRS, 2016). Individuals 
are also responsible for most, if not all, contributions to FSA and HSAs. 
Given the limitation of consumers having to self-finance these accounts, 
these benefits may have limited value to low-income individuals (Blumberg, 
2008).

The decision to subsidize medical costs and not vision costs poses an 
additional barrier to parity between general medical care and eye and vision 
care. Voluntary plans allow employers to provide ancillary benefits without 
significant investment, because employees pay up to the full premium at a 
group rate (Aetna, 2016). About 60 percent of benefit advisers identified 
vision insurance as a voluntary benefit plan of high interest to employers, 
including the federal government (Bradley, 2016). Federal enrollees are 
responsible for 100 percent of the premiums for the FEDVIP, in contrast to 
medical insurance, which was subsidized by up to 75 percent by the fed-
eral government in 2014 (Cornell, 2015). Thus, employers often subsidize 
care for eye diseases and conditions that affect older populations, such as 
glaucoma and cataract, but do not provide equal subsidies for services that 
are more likely to impact children and young adults, such as detection of 
refractive error and correction of subsequent vision impairment with eye-
glasses or corrective lenses.

The committee was not able to identify robust literature documenting 
the potential impact of expanding employer-based medical insurance to 
cover comprehensive eye examinations for asymptomatic patients or cor-
rective lenses on the cost of coverage, the number of insured people, or on 
access to timely and appropriate eye and vision care. The committee was 
not able to find any peer-reviewed literature that documents the average 
cost (both to the insurer and average out-of-pocket costs) for corrective 
lenses31 and examinations in the private sector, although various inde-
pendent sources are available that indicate variation in pricing based on a 
variety of factors (e.g., Aetna, 2016; Blue Cross Blue Shield, 2016; CMS, 
2014b; OkCopay, 201632; UnitedHealthcare, 2016; VSP, 2016d). How-
ever, basic economic theory states that reducing the cost to consumers will 
increase participation in insurance plans. To better understand the impacts 
of various coverage decisions on total health expenditure and health out-
comes, especially on a national scale, it will be important for insurers and 
health care providers to be more transparent in the costs associated with eye 
and vision care. More research is needed to guide evidence-based policies 

31  The glossary (see Appendix C) contains the committee’s definition for “corrective lenses.”
32  OkCopay provides free information on health care costs and is unaffiliated with insurance 

providers or health care providers. Data on eye exam cost is compiled from surveys of eye 
care providers performed by OkCopay, publicly available claims data, and provider websites.
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that ensure higher rates of insurance coverage for comprehensive eye exami-
nations and corrective lenses in employment-based insurance markets. This 
will likely include a more robust literature on the cost-effectiveness and 
comparative effectiveness of particular services and equipment or devices.

COST-EFFECTIVENESS RESEARCH

In Improving the Nation’s Vision Health: A Coordinated Public Health 
Approach, the Centers for Disease Control and Prevention (CDC) stated 
that “cost-effectiveness information is . . . needed to establish that expen-
ditures for prevention and treatment interventions are justified” (CDC, 
2009, p. 24). Cost-effectiveness research has the potential to inform pay-
ment policy for eye and vision health broadly, although the existing cost-
effectiveness literature related to eye and vision health tends to focus on the 
detection, treatment, and management of a singular eye disease or condi-
tion. For example, Brown and colleagues (2013) analyzed the cost-utility 
of cataract surgery and found that third-party insurer and overall societal 
per-QALY costs for unilateral cataract surgery were $1,636/QALY and 
$74,759/QALY respectively, indicating cost-effectiveness. The study also 
found that the 13-year return on investment for a 1-year cohort of cataract 
surgery patients equated to $36.4 in savings for Medicare and $48.6 billion 
in savings for patients (Brown et al., 2013), although aspects of the study’s 
methodology have drawn criticism (Lee and Kymes, 2015). A modeling 
study of patients ages 65 and older with cataract and astigmatism found 
that those who received astigmatism-correcting toric intraocular lenses 
(IOLs), as compared to conventional IOLs with or without intraoperative 
refractive correction, were more likely to achieve uncorrected visual acuity 
of 20/25 or better (Ochoa et al., 2014). Toric IOLs were also associated 
with lifetime cost savings of $34 per patient and $349/QALY compared 
to conventional IOLs. Rein and colleagues (2009) used computer models 
to determine that office-based identification of glaucoma through routine 
eye examinations and subsequent American Academy of Ophthalmology 
(AAO)-recommended treatment of glaucoma is cost-effective at $28,000 
to $46,000 per QALY gained compared to no treatment, depending on the 
assumed efficacy of treatment. The cost per QALY dropped to $11,000 to 
$20,000, depending on assumed efficacy of treatment, when the costs of 
eye examinations (which include tests and procedures unrelated to detection 
of glaucoma) were excluded. The probability that routine eye examination 
followed by recommended treatment would be cost-effective was greater 
than 99 percent for a willingness to pay of $14,000 per QALY (assuming 
high treatment efficacy and excluding examination costs) to $64,000 per 
QALY (assuming low treatment efficacy and including examination costs) 
(Rein et al., 2009).
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Despite some studies finding specific instances of cost-effectiveness, 
overall the literature on cost-effectiveness or risk-benefit for eye and vision 
health remains insufficient, especially in the context of vision screenings. 
For instance, the U.S. Preventive Services Task Force found an inadequacy 
of direct evidence on the benefits and harms of glaucoma screening (Moyer, 
2013; USPSTF, 2013). The Agency for Healthcare Research and Quality 
(AHRQ) was unable to identify studies addressing five of these six key 
questions when attempting to determine the predictive value and harms of 
glaucoma screening programs (AHRQ, 2012). Evidence on the predictive 
value of glaucoma screening tests was identified, but “the lack of a defini-
tive diagnostic reference standard for glaucoma and heterogeneity in the 
design and conduct of the studies” prevented a coherent synthesis of the 
data (AHRQ, 2012, p. 15). Another systematic review found that avail-
able cost-effectiveness research was insufficient for developing glaucoma 
screening recommendations (Hernandez et al., 2008). Because glaucoma 
disproportionately impacts African Americans, the paucity of research to 
guide development of effective and cost-effective glaucoma screening pro-
grams may have the adverse impact of perpetuating disparities in eye and 
vision health. The application of some cost-effectiveness research may be 
further limited by a lack of generalizability to the U.S. population (Tamura 
et al., 2015).

Cost-effectiveness may be influenced by many factors, including the eye 
disease and vision impairment risk profile of the targeted population, the 
screening interval, the diagnostic accuracy of screening tools, the staffing 
models used in a screening program, the rate of follow-up after abnormal 
screening results, the efficacy of available clinical treatments, and numerous 
other factors. One review found significant variation in the cost-effectiveness  
of different diabetic retinopathy screening efforts, noting the influence of 
differences in the size and age of the screened population, whether a pro-
gram employed a systematic or opportunistic model of screening, the extent 
of centralization of the screening processes, and the screening interval on 
the cost-effectiveness of the screening efforts (Jones and Edwards, 2010). 
Whether a particular screening is found to be cost-effective can also be 
influenced by whether the screening occurs alone or in combination with 
other treatments (e.g., Chan et al., 2015; Rein et al., 2012b). Assumptions 
about patients’ willingness to pay also affect the range in which specific 
screenings are determined to be cost-effective (Rein et al., 2012a). Blumberg 
and colleagues (2014) found that the costs of specific types of glaucoma 
screening (i.e., spectral-domain optical coherence tomography), as well as 
its effect on visual field loss, were sensitive to assumed rates of follow-up 
care, suggesting that efforts to promote patient and provider adherence to 
follow-up and referral guidelines could improve the effectiveness and cost-
effectiveness of glaucoma screening.
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Cost-effectiveness may also turn on prevalence of a specific disease. For 
example, Burr and colleagues (2007) performed a systematic review and 
economic evaluation to determine the cost-effectiveness of glaucoma screen-
ing in the United Kingdom and found that the prevalence of glaucoma 
among adults age 40 was 0.3 percent, but would have to be approximately 
3 percent to 4 percent for screening to approach cost-effectiveness. Tar-
geted screenings of high-risk populations may be more clinically effective 
and cost-effective (Blumberg et al., 2014; Burr et al., 2007; Ladapo et al., 
2012). Research on these and other issues is needed, but remains limited 
(Azuara-Blanco et al., 2016; Blumberg et al., 2014; Burr et al., 2007; 
Ladapo et al., 2012).

There are several government-funded initiatives to encourage cost-
effectiveness research, but these are generally discrete efforts from indi-
vidual agencies. For example, the CDC developed a discrete simulation 
model called the CDC and Research Triangle Institute (RTI) Multiple Eye 
Disease Simulation (CR-MEDS) to estimate the combined economic impact 
of major adult eye and vision disorders in the United States (CDC, 2015a). 
Models for diabetes, amblyopia, and comprehensive eye examinations are 
similarly being studied (CDC, 2015a; Hoerger et al., 2009, p. 9). Simi-
larly, insurance providers can also participate in cost-effectiveness research, 
especially research that examines the impact of expanding coverage of 
preventive services or corrective lenses on long-term costs associated with 
chronic vision impairment, as part of ongoing continuous quality improve-
ment programs (see Chapter 7). The recent passage of the Medicare Access 
and CHIP Reauthorization Act of 2015 (MACRA)33 is a recent example 
of efforts to promote value-driven care through, for example, the creation 
of the quality payment program. The impact of the law cannot be assessed 
because its provisions are being gradually phased in through 2021, but 
the committee is optimistic about its potential impact for providers and 
patients.

Several databases exist to catalog cost-effectiveness research studies. 
These include the AHRQ Clinical Economics Research Database and the 
Cost-Effectiveness Analysis Registry (CEA Registry) (NICHSR, 2016). Two 
other databases have lost funding: The National Health Service (NHS) 
Economic Evaluation Database (EED) lost funding in early 2015, though 
the information can still be accessed (Cochrane Community Archive, 2015). 
Similarly, the Health Economic Evaluations Database ceased publication in 
2014, though the articles can be accessed through the publisher (John Wiley 
& Sons, Inc., 2016). The databases vary in the features that they include; 
for example, the NHS EED includes a critical appraisal by health econo-
mists, while the others do not (NICHSR, 2016). Similarly, the CEA Registry 

33  P.L. 114-10, 114th Congress, April 16, 2015.
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only catalogues studies that use the QALY metric (NICHSR, 2016). The 
AHRQ Clinical Economics Research Database is limited to publications 
funded by the government and only includes studies published from 1997 
to 2001 (AHRQ, 2014). Unlike the Cochrane Database, the databases 
centered on economic evaluation do not use catalogued information to 
generate systematic reviews, with one exception. The CEA Registry does 
facilitate such studies, but they are hugely limited. For example, in 2015 
only five studies were published from CEA Registry data across all subjects 
(CEA Registry, 2015). While these databases are critical to facilitating 
research and encouraging collaborative studies, they are limited in their 
scope by the lack of sustainable funding.

More research is needed to accurately characterize the factors affect-
ing, and effectiveness of, different treatments and screening techniques 
for different eye diseases and conditions. Research should include the 
cost-effectiveness of vision screenings versus comprehensive eye exami-
nations (including rates of follow-up care), the validity and reliability 
of the methodological techniques used to assess screening, the effective-
ness and cost-effectiveness of screening models that have the capacity to 
detect multiple eye diseases, and what resources are necessary to facil-
itate access to the appropriate services. Moreover, a research program 
with sustainable funding sources that evaluates the cost-effectiveness 
of vision and eye health prevention, treatment, and management could 
support the development of evidence-based guidelines (see Chapter 7),  
value-based payment policies, and coverage determinations that better pro-
mote value-based eye and vision care.

CONCLUSION

Access to clinical services is only one determinant of eye and vision 
health and 1 of 10 essential public health services (see Chapter 1) that 
comprise an overarching population health approach to reduce the impact 
of vision loss and impairment in the United States. However, given the 
number of people at risk for and affected by uncorrectable and correct-
able vision impairment, especially in the context of an aging population 
and the long-term effects of uncorrected vision impairment in childhood, 
appropriate entry into the eye and vision care system becomes an elevated 
concern. Overarching social and political barriers, including the availablity 
of trained eye and vision care professionals, existing payment policies, and 
the availability of vision insurance, have direct implications for populations 
who are most in need of assistance and likely to suffer from uncorrectable 
or uncorrected vision impairment.

Understanding the roles of traditional eye and vision care providers can 
help policy makers assess the adequacy of the workforce to address growing 
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demands and determine how best to reach underserved populations through 
emerging technologies, including telemedicine and telescreening, as comple-
mentary services to critical in-person examinations and treatments. It will 
also be important for the eye and vision field to establish clear messaging 
about the roles of eye and vision care professionals to communicate effec-
tively with other health care providers and the public. Ensuring diversity 
within the eye and vision health workforce can help address observed 
inequities in vision impairment prevalence and severity among different 
populations. A comprehensive understanding of the distribution and needs 
of the workforce could help clarify the directions that policy makers should 
take to mitigate these disparities.

Payment policies have the ability to not only expand coverage of 
evidence-based services to at-risk populations, but also incorporate eye 
and vision health into national policy discussions about chronic condi-
tions and how eye and vision health can help promote function and overall 
quality of life. Unfortunately, the bifurcation of coverage for eye and vision 
services between traditional health insurance and separate vision insurance 
exacerbates inequities in eye and vision care and reflects historical decisions 
and distinctions that no longer reflect available evidence and trends in pay-
ment policies for other similarly placed services. A number of currently 

BOX 6-1 
Key Research Gaps

•  Determine whether or not the current workforce distribution should be main-
tained or expanded to meet growing need for eye care services.

•  Examine disparities in access to eye and vision care for medically underserved 
populations and the role community health centers play in providing this care.

•  Assess the current extent of vision screenings in community health centers, 
the factors that mediate the implementation and effectiveness of such pro-
grams, and policy and funding strategies to expand access.

•  Clarify the association between diversity in the eye and vision care workforce 
and barriers to care for minority patients.

•  Explore ways to improve upon the specificity and sensitivity of screenings 
(including telescreenings) and other emerging technologies especially in medi-
cally underserved areas.

•  Examine the cost-effectiveness of various interventions and treatments, in-
cluding teleoptometry and teleophthalmology programs and specific examina-
tions and screenings among different populations.

•  Demonstrate the effect certain payment policies on expanding access to ap-
propriate eye and vision care and long-term outcomes, including coverage for 
corrective eye glasses and certain vision rehabilitation equipment.
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reimbursable services could incorporate elements related to eye and vision 
health into existing platforms in order to improve the health and well-being 
of Medicare beneficiaries. There are additional opportunities to reexamine 
broader Medicare, Medicaid, and private coverage decisions and policies 
related to eye and vision care that could help reduce the impact of vision 
impairment (e.g., allowing Medicare to cover routine eye examinations, 
corrective lenses, and certain rehabilitation services, as well as expanding 
or reducing state variability in Medicaid benefits). These opportunities 
involve varying degrees of regulatory, procedural, or economic hurdles and 
should account for the different populations at risk for different etiologies 
of vision loss.

Changes in payment policies should reflect the best available evidence, 
including evidence-based guidelines (see Chapter 7). To better inform deci-
sion makers, additional research related to the eye and vision care work-
force and payment policies is needed. Box 6-1 includes key research gaps 
identified in this chapter. Investment in cost-effectiveness research may help 
identify opportunities to reduce or shift the economic costs associated with 
vision impairment and strengthen clinical practice guidelines.
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7

Toward a High-Quality Clinical Eye 
and Vision Service Delivery System

Encouraging high-quality eye and vision care is one component of a 
comprehensive population health approach to reduce vision impairment in 
the United States. As defined by the Institute of Medicine (IOM), quality 
care must be safe, timely, effective, efficient, equitable, and patient-centered 
(IOM, 2001). Currently, the clinical eye and vision service delivery system 
faces several challenges to achieving these goals. Multiple and sometimes 
conflicting clinical practice guidelines create different standards from which 
to measure and improve quality and clear, consistent public messaging 
about what care is needed when. Limited integration among and between 
clinical and public health services, combined with insufficient cross- 
disciplinary training of the workforce, may negatively affect diagnosis and 
follow-up care. Inadequate health care services research on the vision care 
system further hampers the ability to improve care quality through applica-
tion of continuous quality improvement programs.

This chapter focuses on improving the quality and consistency of eye 
and vision care in the United States. The first section discusses the impor-
tance of consistent evidence-based guidelines to inform care seeking and 
providing behaviors, especially in the context of vision screenings and 
comprehensive eye examinations. The second section examines the role of 
continuous quality improvement initiatives in promoting high-quality eye 
and vision care. The third section explores potential integrated models of 
care to promote detection and diagnosis of vision problems and subsequent 
referral to eye care providers. The state of, and need for, cross-disciplinary 
education of the public health, eye care, and broader clinical workforce is 
described in the final section, with a focus on training to promote cultural 
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competency, leadership, teamwork, and awareness of the interrelations 
between eye and vision health, general health, and population health.

THE NEED FOR EVIDENCE-BASED GUIDELINES: 
ESTABLISHING THE BASELINE

Evidence-based guidelines are an important foundational element to 
anchor a population health approach that advances eye and vision health. 
First, they provide guidance based on sound, objective evidence that a 
variety of care providers can use to improve the uniformity of messaging 
about, and the quality of, patient care. Second, they establish a baseline 
from which to measure improvement in care processes and patient health 
outcomes. Third, they promote a culture of accountability by enabling 
performance comparisons and encouraging the uniform adoption of best 
practices.

To promote clear and consistent messaging about whom needs what 
care and when, it is important that a single set of evidence-based guidelines 
be available to the public, especially in the context of vision screenings and 
comprehensive eye examinations. Evidence-based guidelines released by  
the American Academy of Ophthalmology and the American Optomet-
ric Association (AOA), which are based on a review of the literature,  
serve to guide the members of the respective organizations in the treatment 
and management of eye diseases.1 These organizations use some of the 
same literature from which to develop their guidelines and, in many cases, 
offer consistent guidelines or recommendations. However, there are impor-
tant differences, especially on topics related to the frequency of exams, 
specific types of treatments, and the use of screenings. These differences 
may be due to a confluence of factors, including guideline development 
processes, evidentiary standards, and professional emphasis of optometrists 
and ophthalmologists.

This section is intended to describe some of the current inconsistencies 
and challenges related to clinical practice guidelines in eye and vision health 
and to reiterate the standards to which clinical practice guidelines should 
be held. This section does not endorse any particular set of professional 
guidelines nor make conclusions about the quality of evidence supporting 
any specific guideline.

1  Clinical practice guidelines developed by AAO are referred to as “Preferred Practice Pat-
tern® guidelines,” whereas clinical practice guidelines developed by AOA are referred to as 
“Clinical Practice Guidelines” or “Optometric Clinical Practice Guidelines.” Throughout 
this report, AAO and AOA clinical practice guidelines will be referred to as “guidelines,” 
or, wherever the distinction is pertinent, as “evidence-based guidelines” or “consensus-based 
guidelines.” 
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Distinguishing Comprehensive Eye Examinations from Vision Screenings

A comprehensive eye examination is a dilated eye examination that 
may include a series of assessments and procedures to evaluate the eyes 
and visual system, assess eye and vision health and related systemic health 
conditions, characterize the impact of disease or abnormal conditions on 
the function and status of the visual system, and provide treatment and 
follow-up options (see Chapter 1). Eye examinations can detect incipient 
eye disease before the onset of visual symptoms. Eye examinations can also 
detect chronic conditions, such as diabetes and multiple sclerosis (Crews 
et al., 2016; Frohman et al., 2008). Schaneman and colleagues (2010) 
conducted a retrospective, claims-based analysis of employed adults living 
in the United States, and found that individuals who detected a chronic 
disease through an eye examination had lower first-year health plan costs 
and fewer missed work days and were less likely to terminate employment 
than individuals who did not detect chronic conditions early through eye 
examinations.

Eye examinations are performed by ophthalmologists and optometrists 
and usually include taking a patient history, assessing the patient’s visual 
functioning (e.g., visual acuity, field of vision, eye movements), observing 
indicators of eye health (e.g., intraocular pressure), and examining the 
state of the pupil, iris, cornea, lens, optic nerve, retina, and other parts of 
the eye after dilation (AAO, 2012a). Eye providers may also perform the 
procedures listed in Box 7-1, along with cover tests, color blindness tests, 
depth perception tests, and other supplementary tests. Comprehensive eye 
examinations may last 45 to 90 minutes, and may require the use of photo-
ropters, keratometers, tonometers, gonioscopy, diagnostic testing, and anes-
thetic and pupillary dilating eye drops (AAO, 2012a, 2016c; AOA, 2015d).

Vision screenings are tools that allows for the possible identification but 
not diagnosis of eye disease and conditions. Screenings are available for a 
variety of diseases and conditions, such as refractive error, eye problems 
in children, diabetic retinopathy, and age-related macular degeneration 
(AMD) (AAPOS, 2014; Garg and Davis, 2009; Jain et al., 2006). Vision 
screenings can be used by both optometrists and ophthalmologists, as well 
as by other health care professionals, as a public health tool in community 
settings to identify potential vision problems early and to assist in the col-
lection of evidence-based population vision health data (AAPOS, 2014). 
Vision screenings are used to identify issues with visual functioning or 
symptoms suggestive of an eye disease or condition. Box 7-2 lists a number 
of examples of common vision screening tests.

There is significant debate among professional and advocacy orga-
nizations about the role of vision screenings in clinical eye and vision 
care. Comprehensive eye examinations and vision screenings have different 
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BOX 7-1 
Common Procedures Included in Comprehensive Eye Exams

Visual acuity testing—This procedure uses an eye chart to evaluate a patient’s 
ability to see clearly at various distances (Medline Plus, 2015e). This is the pri-
mary vision screening tool.

Ocular motility and alignment—This procedure identifies problems with eye 
movement and alignment. Cover tests may be used to assess eye alignment 
(Medline Plus, 2015a; Rupp, 2016).

Refraction—This procedure uses a phoropter (i.e., refractor) to make a final  
determination of refractive status, and to identify patients in need of corrective 
lenses (Medline Plus, 2015b; University of Michigan, 2015b). In children, refrac-
tive error may be assessed by means of cycloplegic retinoscopy (AAO, 2012b; 
AOA, 2002).

Examination of pupils, lids, adnexa, and anterior segment—These proce-
dures involve observing pupil size and shape in the dark and light, using an 
indirect light source (Rupp, 2016). The provider will also assess the reactivity 
of each pupil separately and will check for an afferent pupillary defect (Rupp, 
2016). The provider will use a slit lamp—a low-powered microscope combined 
with a high-intensity light source—to closely examine the eye for abnormalities 
(Medline Plus, 2015c). The slit lamp shines a high-intensity light into the eye to 
illuminate the eyelids, adnexa, conjunctiva, iris, lens, sclera, cornea, retina, and 
optic nerve (Rupp, 2016).

Visual field testing—These procedures measure the size and sensitivity of the 
visual field, which can be compromised in eye diseases such as glaucoma, dia-
betic retinopathy, and age-related macular degeneration (Cleveland Clinic, 2015; 
Medline Plus, 2015f). Optic nerve gliomas, stroke, multiple sclerosis, and other 
ocular diseases and neurological conditions can also affect the visual field.

Tonometry—This procedure provides a measure of intraocular pressure, by 
directing a puff of air onto the eye or by applying a pressure-sensitive tip near 
or against the eye after the application of fluorescein (i.e., Goldman applanation 
tonometry) (Medline Plus, 2015d; NEI, 2016). The latter method is considered the 
“gold standard” for this procedure (Rupp, 2016; Stevens et al., 2007). Anesthetic 
drops may be applied to the eye for these procedures (NEI, 2016).

Dilation—This procedure uses medicated drops to dilate the pupil, allowing an 
eye care provider to view and assess the inside of the eye with a special magnify-
ing lens (NEI, 2016). Examined tissues include the vitreous, retina, macula, and 
optic nerve (AAO, 2012a; NEI, 2016).
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strengths and weaknesses, and each serves a different role in the promotion 
of eye and vision health. In general, the findings of eye examinations are 
more complete, accurate, precise, and broader in scope than the results of 
vision screening. A comprehensive eye exam is more sensitive and specific 
and can precisely measure the extent—and identify the cause—of decreased 
visual acuity and the presence of eye disease and disorders and conditions 
of the eye and visual system, in addition to providing other assessments of 
eye health and functioning. The costs of comprehensive eye examinations 
are briefly mentioned in Chapter 6.

On the other hand, vision screenings have the potential to improve eye 
and vision health through potentially less expensive and resource-intensive 

BOX 7-2 
Examples of Vision Screenings

Autorefraction—This procedure uses an autorefractor to quickly determine pre-
liminary refractive status and to identify patients in need of corrective lenses. 
Research indicates that some autorefractors can accurately detect amblyopia, 
strabismus, significant refractive error, and reduced visual acuity in children 
(Schmidt et al., 2004; Ying et al., 2005, 2011).

Cover testing— In these tests, the patient focuses on an object, while the ex-
aminer covers each of the patient’s eyes in turn to assess for misalignment of the 
eyes, which is a sign of strabismus (AAPOS, 2014; Kellogg Eye Center, 2015). 
This is a vision screening for pediatric patients.

Photoscreening—This rapid, automated test is used to identify eye problems 
in children, such as amblyogenic factors, including strabismus, media opacities, 
and significant refractive errors. Images of the pupillary and red reflexes are taken 
with a special camera and then assessed by a computer or eye care professional 
(AAP, 2002). Photoscreening has been found to have higher screening yield rates 
among 3-year-old children than screening with eye charts (Lowry et al., 2015).

Red reflex testing—This assessment uses an ophthalmoscope to observe the 
reflection from a light that is shone on the lining of the inside of the eye. The 
reflection, or “red reflex,” in the two eyes should be bright and equal (AAPOS, 
2014). An abnormal red reflex (e.g., asymmetries, dark spots, the presence of a 
white reflex, a diminished red reflex) can be caused by cataracts, unequal or high 
refractive error, strabismus, iris or retinal abnormalities, and corneal, aqueous, or 
vitreous opacities (AAP, 2008d). This is a vision screening for pediatric patients.

Visual acuity testing—This procedure uses an eye chart (i.e., Snellen chart, 
LEA symbols test, or other letter or symbol chart) to evaluate a patient’s ability to 
see clearly at various distances (Medline Plus, 2015e). This is the primary vision 
screening test.
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means of identifying specific vision problems, especially in children. For 
example, visual acuity tests using a letter or symbol chart, autorefractor, or 
photoscreener can be performed in a few minutes by a school nurse at no 
cost to the patient, or by primary care providers as part of a comprehen-
sive physical examination. However, the effectiveness of vision screening 
as a diagnostic tool varies among patient populations, and depends on the 
screening tools used and the diseases or conditions targeted by screening 
(Chou et al., 2016a,b; USPSTF, 2011). Furthermore, studies have reported 
low or inconsistent rates of referral and follow-up care for individuals with 
abnormal screening results (Hartmann et al., 2006; Hered and Wood, 2013; 
Kemper et al., 2011).

The cost-effectiveness of screening can be sensitive to the eye disease 
or conditions and vision impairment risk profile of the targeted popula-
tion, the screening interval, the diagnostic accuracy of screening tools, the 
staffing models used in a screening program, the rate of follow-up after 
abnormal screening results, the efficacy of available clinical treatments, and 
numerous other factors. Research on these and other issues is needed, but 
remains limited (Azuara-Blanco et al., 2016; Blumberg et al., 2014; Burr et 
al., 2007; Ladapo et al., 2012). The cost-effectiveness of vision screenings 
and comprehensive eye examinations is considered further in Chapter 6.

Conflicting study results and relatively limited research on the cost-
effectiveness of vision screenings for specific eye diseases and conditions 
and comprehensive eye examinations for asymptomatic patients can also 
impede efforts to align existing guidelines (see, e.g., AHRQ, 2012; Burr et 
al., 2007; Gangwani et al., 2014; Jones and Edwards, 2010; Karnon et al., 
2008; Rein et al., 2012a,b).

Advancing Evidence-Based Guidelines

Guidelines for Comprehensive Eye Examinations

Although comprehensive eye examinations are generally accepted as 
the gold standard in clinical vision care to most accurately identify and 
diagnose eye and vision problems, different professional groups often dis-
agree on the age and frequency at which different patient groups should 
specific services. Both the American Academy of Ophthalmology and AOA 
recommend that at-risk populations receive more frequent eye exams. For 
example, the American Academy of Ophthalmology and AOA guidelines 
and/or policy statements both indicate that the frequency of age-related 
eye examinations should increase with advancing age, but AOA supports 
shorter intervals for testing at each age (AAO, 2015a; AOA, 2015d). In 
addition, AOA recommends that persons ages 18 to 39 without symp-
toms or risk factors be seen at least every 2 years, whereas the American 
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Academy of Ophthalmology states that “a routine comprehensive annual 
adult eye examination in individuals under age 40 unnecessarily escalates 
the cost of eye care” and is not indicated without specific risk factors or 
symptoms (AAO, 2015a; AOA, 2015d). Table 7-1 compares AAO and 
AOA guidelines on the frequency of comprehensive eye examinations for 
patients by age group with and without risk factors or symptoms.

TABLE 7-1 Comparison of AAO and AOA Guidelines for Frequency of 
Comprehensive Eye Examinations for Adults

AAO AOA

Ages

Without Risk 
Factors or 
Symptomsa

Higher Risk 
Groupsb Ages

Without Risk 
Factors or 
Symptomsc

At-Risk 
Groupsd 

Adults 
under 
age 40

5–10 yearse Every 1–2 years 18–39 At least every  
2 yearsf

At least 
annually or as 
recommended

40–54 Every 2–4 
yearsg

Every 1–3 years 40–64 At least every  
2 yearsh

At least 
annually or as 
recommended55–64 Every 1–3 

years
Every 1–2 years

65 and 
older

Every 1–2 
years

Every 1–2 years 65 and 
older

Annuallyh At least 
annually or as 
recommended

a Intervals in this column apply to individuals who lack “symptoms or other indications fol-
lowing the initial comprehensive medical eye evaluation.” These intervals account for “the 
relationship between increasing age and the risk of asymptomatic or undiagnosed disease” 
(AAO, 2016c).
b Intervals in this column apply to individuals with glaucoma risk factors. The recommended 
frequency of eye exams varies among eye disease risk factors (AAO, 2016c).
c Intervals in this column apply to “asymptomatic, low risk” individuals (AOA, 2015d).
d Intervals in this column apply to “[p]ersons who notice vision changes, those at higher risk 
for the development of eye and vision problems, and individuals with a family history of eye 
disease.” AOA states that “adult patients should be advised by their doctor to seek eye care 
more frequently than the recommended re-examination interval if new ocular, visual, or sys-
temic health problems develop” (AOA, 2015d).
e AAO states that “routine comprehensive annual adult eye examination in individuals under 
the age of 40 unnecessarily escalates the cost of eye care” and is not indicated without specific 
risk factors or symptoms (AAO, 2015a).
f AOA Consensus-Based Action Statement (AOA, 2015d).
g AAO states that “[a]dults with no signs or risk factors for eye disease should receive a 
comprehensive medical eye evaluation at age 40 if they have not previously received one” 
(AAO, 2016c).
h AOA Evidence-Based Action Statement (AOA, 2015d).
SOURCES: AAO, 2015a, 2016c; AOA, 2015d.
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Guidelines for pediatric populations may also differ. For example, AOA 
guidelines on pediatric eye and vision examinations recommend compre-
hensive eye examinations for both asymptomatic/risk-free and at-risk pedi-
atric patients. Table 7-2 details AOA recommendations on the frequency 
of pediatric eye examinations. By comparison, the American Academy of 
Ophthalmology states that “[c]omprehensive eye examinations are not 
necessary (but can be performed) for healthy asymptomatic children who 
have passed an acceptable vision screening test, have no subjective visual 
symptoms, and have no personal or familial risk factors for eye disease” 
(AAO, 2012b). It further recommends eye examinations for children who 
“fail a vision screening, are untestable, have a vision complaint or an 
observed abnormal visual behavior, or are at risk for the development of eye 
problems” and, where appropriate, for children with learning disabilities 
to rule out the presence of eye and vision problems, and for children with 
intellectual disabilities, neuropsychological conditions, or behavioral issues 
that cause them to be otherwise untestable (AAO, 2012b).

The American Academy of Ophthalmology and AOA guidelines for 
the evaluation and treatment of specific eye diseases may also vary in terms 
of the recommended frequency of eye care. For example, the American 
Academy of Ophthalmology guidelines on primary open-angle glaucoma 

TABLE 7-2 AOA Recommended Frequency of Comprehensive Eye 
Examinations for Pediatric Patients

Age Asymptomatic/Risk-Free At-Risk

Birth to 24 months At 6 months of age At 6 months of age or as 
recommended

2–5 years At 3 years of age At 3 years of age or as 
recommended

6–18 years Before first grade and every 2 
years thereafter

Annually or as recommended

NOTES: AOA states that “[t]he extent to which a child is at risk for the development of eye 
and vision problems determines the appropriate re-evaluation schedule. Individuals with ocu-
lar signs and symptoms require prompt examination. Furthermore, the presence of certain risk 
factors may necessitate more frequent examinations, based on professional judgement” (AOA, 
2002). According to AOA, the factors placing an infant, toddler, or child at significant risk for 
visual impairment include “prematurity, low birth weight, prolonged supplemental oxygen, 
or grade III or IV intraventricular hemorrhage; a family history of retinoblastoma, congenital 
cataracts, or metabolic or genetic disease; infection of mother during pregnancy (e.g., rubella, 
toxoplasmosis, venereal disease, herpes, cytomegalovirus, or human immunodeficiency virus); 
difficult or assisted labor, which may be associated with fetal distress or low Apgar scores; 
high refractive error; strabismus; anisometropia; known or suspected central nervous system 
dysfunction evidenced by developmental delay, cerebral palsy, dysmorphic features, seizures, 
or hydrocephalus” (AOA, 2002).
SOURCE: AOA, 2002.
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recommend follow-up evaluations for glaucoma patients from every 1 to 
2 months to at least once every 12 months, depending on the duration of 
control of intraocular pressure (IOP), the extent of progression of glauco-
matous damage, and whether the patient’s target IOP is reached (AAO, 
2015b). By comparison, the frequency of follow-up glaucoma evaluations 
recommended by AOA varies by patient status and the stability and severity 
of disease, ranging from weekly or biweekly evaluations for new glaucoma 
patients or patients with unstable IOP, progressing optic nerve damage, or 
visual field loss, to once every 6 to 12 months for suspected cases of glau-
coma, depending on a particular patient’s risk (AOA, 2011).2

Vision Screening Guidelines

Guidelines specific to vision screenings may also differ and, in some 
instances, even contradict one another. In a joint policy statement on pedi-
atric vision screenings in community, school, and primary care settings, 
the American Academy of Ophthalmology and the American Association 
for Pediatric Ophthalmology and Strabismus (AAPOS) stated that “rou-
tine comprehensive professional eye examinations performed on normal 
asymptomatic children have no proven medical benefit” (AAO, 2013, p. 3). 
Instead, the American Academy of Pediatrics (AAP), the American Associa-
tion of Certified Orthoptists (AACO), AAPOS, and the American Academy 
of Ophthalmology jointly recommended that pediatricians assess the visual 
system beginning in infancy and continuing at regular intervals throughout 
childhood and adolescence. They also suggested that serial visual system 
screenings in the medical home, using validated techniques, could provide 
an effective mechanism for the detection and subsequent referral of poten-
tially treatable visual system disorders (AAP et al., 2016). Table 7-3 details 
the joint pediatric vision screening recommendations.

Conversely, AOA does not generally recommend vision screenings 
(AOA, 2015d, 2016c). AOA argues that screening is not effective in detect-
ing eye and vision health problems (AOA, 2016c). Moreover, AOA argues  

2  According to the American Academy of Ophthalmology and AOA guidelines on primary 
open-angle glaucoma, care of patients with glaucoma includes initial and follow-up glau-
coma evaluations (AAO, 2015b; AOA, 2011). Initial glaucoma evaluations include many of 
components of a comprehensive eye examination in addition to procedures or tests specific 
to diagnosis of glaucoma. For follow-up glaucoma evaluations, the American Academy of 
Ophthalmology guidelines state that evaluation involves “clinical examination of the patient, 
including optic nerve head assessment (with periodic color stereophotography or computerized 
imaging of the optic nerve and retinal nerve fiber layer structure) and visual field assessment” 
(AAO, 2015b, p. 76). AOA guidelines state that follow-up evaluations are similar to the initial 
evaluation and may include patient history, visual acuity, blood pressure and pulse, biomi-
croscopy, tonometry, gonioscopy, optic nerve assessment, nerve fiber layer assessment, fundus 
photography, and automated perimetry, among other procedures (AOA, 2011).
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that vision screening promotes a “false sense of security” and delays treat-
ment for individuals with eye diseases or conditions (AOA, 2016c). Draft 
guidelines on pediatric eye and vision examination currently available on 
AOA’s website for comment state that “age-appropriate examination strate-
gies should be used” for infants and toddlers, whereas preschool-age and 
school-age children are more cooperative with traditional eye and vision 
tests, although some modifications may still be necessary (AOA, 2016, 
p. 13). AOA guidelines on the care of patients with amblyopia state that 
“screening for causes of form deprivation amblyopia should be conducted 
by the infant’s primary care physician within the first 4 to 6 weeks after 
birth, and children at risk should be monitored yearly throughout the sen-
sitive developmental period (birth to 6 to 8 years of age)” (AOA, 2004, 
p. 12). AOA is currently updating its clinical practice guidelines, many of 
which are almost 15 years old, to better reflect recent research.3 Again, the 
import of these examples is not to endorse or criticize a particular set of 

3  Personal communication, R. Peele, American Optometric Association, September 6, 2016.

TABLE 7-3 AAP, AAO, AAPOS, and AACO Joint Recommendations 
on Frequency of Visual System Assessment in Asymptomatic Infants, 
Children, and Young Adults by Pediatricians

Assessment
Newborn to  
6 Months

6–12 
Months

1–3 
Years

4–5 
Years

6 Years 
and 
Older

Ocular history X X X X X
External inspection of lids and 
eyes

X X X X X

Red reflex testing X X X X X
Pupil examination X X X X X
Ocular motility assessment X X X X
Instrument-based screening when 
available

Xa X X Xb

Visual acuity fixate and follow 
response

Xc X X

Visual acuity age-appropriate 
optotype assessment

Xd X X

a AAO recommends instrument-based screening at age 6 months. However, the rate of false-
positive results is high for this age group, and the likelihood of ophthalmic intervention is 
low. A future AAO policy statement will likely reconcile what appears to be a discrepancy.
b Instrument-based screening at any age is suggested if the care provider is unable to test visual 
acuity monocularly with age-appropriate optotypes.
c The development of fixating on and following a target should occur by 6 months of age; 
children who do not meet this milestone should be referred.
d Visual acuity screening may be attempted in cooperative 3-year-old children.
SOURCE: AAP et al., 2016.
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guidelines, but rather to highlight conflicting information available to the 
public and health care providers.

Lack of guideline consistency is exacerbated by separate guidelines for 
primary care providers and related evidentiary standards. The U.S. Preven-
tive Services Task Force (USPSTF) issues evidence-based recommendations 
that assess the balance of benefits and harms of preventative services pro-
vided to asymptomatic patients in a primary care setting or by a primary 
care clinician (USPSTF, 2016a).4 In 2013, the USPSTF concluded that cur-
rent evidence “was insufficient to assess the balance of benefits and harms 
of screening for primary open-angle glaucoma (POAG) in adults,” citing 
the inadequacy of available evidence (USPSTF, 2013).5 USPSTF found no 
studies that directly evaluated the impact of glaucoma screening on the pre-
vention of visual field loss, vision impairment, or worsened quality of life, 
nor any direct evidence demonstrating screening-related harm. Evidence 
on the accuracy of glaucoma screening was inadequate, and the risks of 
inaccurate diagnosis associated with glaucoma screening were recognized 
(Moyer, 2013; USPSTF, 2013). Similar conclusions were reached regarding 
visual acuity screening of asymptomatic adults ages 65 and older (USPSTF, 
2016a). The USPSTF concluded that “evidence [was] insufficient to assess 
the balance of benefits and harms of screening for impaired visual acuity 
in older adults” (USPSTF, 2016c, p. 908). In particular, although evidence 
supporting the benefits of early treatment of refractive error, cataracts, and 
AMD was deemed adequate, three randomized controlled trials (RCTs) 
found no association between visual acuity screening of adults ages 65 and 
older and improved clinical outcomes (Chou et al., 2016b; USPSTF, 2016c).

In contrast, visual acuity screening by a primary care provider of all 
children ages 3 to 5 years to detect amblyopia or amblyopia risk factors 
received a B grade recommendation (USPSTF, 2011). The USPSTF found 
adequate evidence that the early treatment of amblyopia is associated with 
improved vision outcomes and that vision screening tools are reasonably 

4  USPSTF recommendations are graded according to the strength of evidence identified by 
literature review. Grade A recommendations are used when “[t]here is high certainty that the 
net benefit is substantial.” Grade B recommendations are used when “[t]here is high certainty 
that the net benefit is moderate or there is moderate certainty that the net benefit is moderate 
to substantial.” Grade C and D recommendations are used when there is moderate certainty 
that the net benefit is small or there is evidence of harm or lack of benefit (USPSTF, 2016b). 
The Patient Protection and Affordable Care Act of 2010 permits the secretary of the U.S. 
Department of Health and Human Services to authorize Medicare coverage of preventative 
services that receive an A or B grade from the USPSTF. Therefore, although the USPSTF does 
not account for the cost of a service when assessing its benefits and harms, its recommenda-
tions nevertheless have consequences for Medicare payment policy and care access (Lesser 
et al., 2011).

5  USPSTF I statements are used when “[e]vidence is lacking, of poor quality, or conflicting, 
and the balance of benefits and harms cannot be determined” (USPSTF, 2016b).
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accurate at detecting refractive error, strabismus, and amblyopia. There was 
limited evidence on the harms of screening. Although a literature review 
found limited direct evidence supporting the comparative benefit of screen-
ing over not screening in pediatric populations, USPSTF noted that good 
evidence supporting the accuracy of screening methods and the effectiveness 
of treatments suggests that screening is more likely to lead to improved 
eye health than no screening (Chou et al., 2011; USPSTF, 2011). USPSTF I 
statements include information on clinical considerations (e.g., potential 
preventable burden, potential harm of the intervention, costs, and current 
practice) in an effort to provide guidance to primary care providers in the 
absence of a recommendation (Petitti et al., 2009).

Some experts have criticized the USPSTF methodology, especially when 
rigorous evidentiary standards contribute to the proliferation of I state-
ments that provide limited clinical guidance. For example, Lee (2016) noted 
that the methodological and financial challenges of conducting an RCT on 
the impact of visual acuity screening among asymptomatic older adults 
poses a barrier to the production of evidence that could lead to a conclusive 
recommendation. Parke and colleagues (2016), commenting on the same 
recommendation, noted that the review discounted strong evidence on the 
negative health consequences of vision impairment. Others have noted that 
the high standards for evidence quality and the narrow focus of questions 
informing USPSTF literature reviews limit the scope of recommendations 
and their value as tools to guide clinical decisions (Donahue and Ruben, 
2011; Sommer, 2016).

Developing a unified set of evidence-based clinical and rehabilitation 
guidelines could serve to guide payment policies and address inconsisten-
cies, coverage gaps, and duplicative or wasteful spending. Recent initial 
attempts by the American Academy of Ophthalmology, the American Soci-
ety of Cataract and Refractive Surgery, and the American Academy of 
Optometry to foster such unification through joint educational initiatives 
or integrated care delivery have highlighted the opportunity for providers to 
engage one another and promote quality, efficient care (AAO/AAO, 2013; 
Bailey, 2013).

Assessing the Quality of Guidelines for Eye and Vision Care

In its 2011 report Clinical Practice Guidelines We Can Trust, the IOM 
highlighted the need for a set of standards that clinical guidelines must 
meet in order to be trustworthy and serve as a framework for provider 
decision making (IOM, 2011b). This will require systematic reviews of the 
evidence, including research question identification, adherence to eviden-
tiary standards, and a compilation of all findings that meets the standard 
(IOM, 2011a,b). According to the IOM, the evidence should be used to 
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establish guidelines, which are reviewed and updated every 3 to 5 years 
(IOM, 2011a). This will require an ongoing commitment to a rigorous 
evidence-based guideline development process and greater collaboration 
among professional groups. Box 7-3 includes a list of specific standards 
from which to assess guideline quality.

Unfortunately, limited research suggests that many existing guidelines, 
in general, do not meet these standards. For example, a 2012 review of 114 
guidelines found that only 49.1 percent met more than half of 18 selected 
IOM standards (Kung et al., 2012). Other assessment tools, such as the 
Appraisal of Guidelines for Research and Evaluation II instrument, can be 
used to assess the quality of guidelines in terms of their scope and purpose, 
stakeholder involvement, rigor of development, clarity of presentation, 
applicability, and editorial independence.6 Several peer-reviewed evalua-
tions of the quality of AAO guidelines are available (Wu et al., 2015a,b,c,d; 
Young et al., 2015). The committee did not find any similar assessments of 
AOA guidelines in the published literature. Although the committee was 
not constituted to evaluate or identify the most effective tools for evaluating 
guidelines for eye and vision health, it is important that the development 
of evidence-based guidelines adhere to particular standards, to the extent 
possible, to ensure robust and comprehensive support for recommended 
actions.

6  The Appraisal of Guidelines for Research and Evaluation (AGREE) and AGREE II instru-
ments are frequently used in clinical practice guideline (CPG) evaluations. All CPG evaluations 
referred to in this report use AGREE or AGREE II. See Brouwers et al. (2010) for a description 
and comparison of the tools.

BOX 7-3 
The Standards for Development of Trustworthy 

Clinical Practice Guidelines

•  Establishing transparency
•  Management of conflict of interest
•  Guideline development group composition
•  Clinical practice guideline–systematic review intersection
•  Establishing evidence foundations for and rating strength of recommendations
•  Articulation of recommendations
•  External review
•  Updating

SOURCE: IOM, 2011a.
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The committee acknowledges efforts within the eye and vision field 
to improve professional guidelines. The American Academy of Ophthal-
mology and AOA have made efforts to improve and ensure the quality of 
their respective guidelines. According to Lum and colleagues (2016), the 
American Academy of Ophthalmology guidelines are “based on the best 
available scientific data as interpreted by panels of knowledgeable physi-
cians and methodologists”—in cases where data are not persuasive, guide-
line development groups must “rely on both their collective experience and 
the evaluation of current evidence” (p. 928). The American Academy of 
Ophthalmology guideline development process includes the identification, 
limitation, and management of conflicts of interest through an adherence 
to codes set by the Council of Medical Specialty Societies, and review by 
several medical societies and relevant patient organizations. The American 
Academy of Ophthalmology guidelines use standardized methods to grade 
the quality of individual studies, the quality of the body of evidence sup-
porting recommendations, and the strength of recommendations.7 Barring 
revisions, the American Academy of Ophthalmology guidelines are valid for 
5 years after their release date (AAO, 2016e). As of May 2016, 22 AAO 
Preferred Practice Pattern® guidelines were listed on the AAO website 
(AAO, 2016a).

AOA has developed 18 consensus-based guidelines and two evidence- 
based guidelines, Eye Care of the Patient with Diabetes Mellitus, and the 
Comprehensive Adult Eye and Vision Examination (AOA, 2014, 2015d).8 
AOA has created a 14-step process for developing evidence-based guidelines 
and states that its Evidence-Based Optometry Committee is revising opto-
metric guidelines in response to the IOM standards for trustworthy guide-
lines (AOA, 2015c, 2016a). AOA evidence-based guidelines use scales to 
grade the strength of evidence and recommendations and offer a guideline 
development process that includes steps to manage conflicts of interest and 
allow for peer and public review (AOA, 2014, 2015d).9 AOA evidence-
based guidelines state that the guidelines should be revised every 2 to 
5 years (AOA, 2014, 2015d). Unfortunately, statements in AOA consensus- 

7  AAO uses the Scottish Intercollegiate Guideline Network and the Grading of Recommen-
dations Assessment, Development and Evaluation methods for grading evidence quality and 
recommendation strength. For details, see the Methods and Key to Ratings section of an AAO 
Preferred Practice Pattern guideline.

8  At the time of writing, a third clinical practice guideline (Comprehensive Pediatric Eye and 
Vision Examination) was under revision, and a draft version of the document was available 
for peer and public review. 

9  The evidence and recommendation grading tools as described in the AOA evidence-based 
guidelines on Eye Care of the Patient with Diabetes Mellitus and on Comprehensive Adult 
Eye and Vision Examination are not identical. For details, see the How to Use This Guideline 
sections of these guidelines. 
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based guidelines, such as the guidelines on Pediatric Eye and Vision Exami-
nation, do not always provide information on the graded strength of this 
evidence or of the statements it supports (AOA, 2002). Similarly, the AOA 
consensus guidelines on Pediatric Eye and Vision Examination do not 
include information on the guideline development process, including meth-
ods of literature review, management of conflicts of interest, or external 
review (AOA, 2002). AOA consensus-based guidelines, such as the guide-
lines on Pediatric Eye and Vision Examination, state that the guidelines will 
be reviewed periodically and revised as needed (AOA, 2002).10

Improving the Consistency of Eye and Vision Care Guidelines

Coming to consensus on recommended care is critical to create clear 
messaging that targets both patients and non–eye care providers about 
the need for regular eye care services. From a population health perspec-
tive, prioritizations for guideline development should be influenced by the 
number of people affected, the severity and reversibility of vision loss that 
can occur, the diversity with which the condition is currently managed, the 
number of health care professionals who typically engage with patients 
about a specific disease or condition, and the breadth of the literature cur-
rently available. This might be of most relevance for guidance on the fre-
quency of eye examinations and may be supported by federal guidance on 
what factors (e.g., frequency, severity, preventability, treatability, difference 
between current and optimal practice) should be used in consensus-based 
and evidence-based recommendations.

A collaborative and inclusive working group would be useful to estab-
lish a single set of guidelines that are coherent, comprehensive, and clear 
about what services are required at what intervals, and how best to connect 
patients to necessary follow-up care. The process for conducting a system-
atic review of existing evidence and distilling guidelines from that evidence 
is a lengthy process, and collaboration throughout the eye and vision care 
field (including federal and state governmental entities that focus on eye and 
vision health) will be paramount. This collaborative process can also help 
identify research gaps to promote a shared research agenda.

10  The AOA consensus-based guideline on Care of the Patient with Learning Related Vision 
Problems states that the guideline “will be reviewed periodically” (AOA, 2008, p. ii). All other 
consensus-based guidelines state that the guideline will be “will be reviewed periodically and 
revised as needed.”
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ASSESSING QUALITY AND IMPROVEMENT INITIATIVES

Focusing on quality improvement as an overarching goal can help 
standardize and promote high-quality care; in turn, high-quality care can 
address factors that contribute to poor and inequitable eye and vision health 
care. Continuous quality improvement (CQI) is a “process-based, data-
driven approach to improving the quality of a product or service through 
iterative cycles of action and evaluation” (RWJF, 2012, p. 1). Rather than a 
short-term, single-issue quality improvement and assurance initiative, CQI 
focuses on correcting the root causes of systemic issues through an iterative 
quality improvement process. This process complements the public health 
wheel (see Chapter 1), which depicts population health as an iterative pro-
cess of assessment, policy development, and assurance.

Figure 7-1 presents a common CQI framework adapted for eye and 
vision care. In this figure, the CQI process is a five-step process: guideline 
development, practice change, performance monitoring, surveillance and 
data analysis, and identification of opportunities for improvement. An 
adherence to established guidelines provides the baseline from which to 

Develop 
Trustworthy 

Clinical Practice 
Guidelines

Translate 
Guidelines into 

Practice

Monitor Eye and 
Vision Health 

Outcomes

Analyze Trends in 
Eye and Vision 

Health Outcomes

Identify Gaps in 
Clinical Eye and 

Vision Care

FIGURE 7-1 Continuous quality improvement framework.
SOURCE: Adapted from Kneib, 2009.
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measure impact on health outcomes and improvement over time. Develop-
ment of evidence-based guidelines requires sufficient research and data. The 
rapid and accurate translation of guidelines into daily practice may require 
the development and provision of educational materials and training pro-
grams informed by translational and implementation science. Tracking 
patient outcomes and process and performance measures of the health care 
system requires a broad set of surveillance and monitoring tools, including 
electronic health records (EHRs). Data analysis may require the expertise 
of statisticians, epidemiologists, health informaticians, and other public 
health and quality improvement specialists. Identifying opportunities for 
improved patient outcomes and health care system performance can then 
inform revisions of evidence-based guidelines, which can help accelerate 
policy changes that better support eye and vision health.

An effective CQI process requires organizational champions and com-
mitted leadership. A number of government agencies, educational organi-
zations, and professional groups are involved in CQI activities or efforts 
that could facilitate a CQI process, to improve the quality of eye and 
vision care. The Health Resources and Services Administration (HRSA) is 
one of a number of agencies and organizations that provide guidance and 
tools to help stakeholders design, implement, sustain, and spread quality 
improvement within a health care system (HRSA, 2011). Toolkits have been 
developed to promote CQI in eye and vision health (Brien Holden Vision 
Institute, 2016). AOA and the American Academy of Ophthalmology have 
launched patient registries as part of larger quality improvement efforts 
(AAO, 2016b; AOA, 2015b).11 Patient registries can promote improve-
ments in care quality by enabling providers to assess the effectiveness of 
treatment, analyze their performance for improvement opportunities, and 
monitor patient outcomes. Data from patient registries may also be used 
to inform policy, monitor the effectiveness of treatments across popula-
tions, and identify public health issues (Kent, 2015). The U.S. Department 
of Veterans Affairs (VA) has employed its Quality Enhancement Research 
Initiative to identify opportunities for improving eye care and preventing 
vision loss among veterans with diabetes (Krein et al., 2008). The Diabetes 
Recognition Program of the National Committee for Quality Assurance 
(NCQA) recognizes physicians for complying with diabetes care quality 
measures, which include the appropriate referral of diabetic patients for eye 
examination (NCQA, 2016b). In January 2016, HRSA announced a fund-
ing opportunity for rural providers to participate in a Small Health Care 
Provider Quality Improvement Program, and it listed eye exams for diabetic 
patients as an optional quality measure (HRSA, 2016b). Although evidence 

11  See Chapter 4 for further detail on the AOA and American Academy of Ophthalmology 
registries.
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on the impact of these efforts and programs on eye care quality and patient 
outcomes is limited, their existence points to an increased emphasis on CQI 
in eye and vision care. These efforts can be used as a foundation from which 
to implement subsequent CQI initiatives.

Quality improvement is also being explicitly built into grants that 
support eye and vision health in communities. For example, the National 
Institute for Children’s Health Quality has partnered with the National 
Center for Children’s Vision & Eye Health at Prevent Blindness on a 3-year, 
HRSA-funded project to support the development of comprehensive and 
coordinated approaches to children’s vision and eye health in five states 
(NICHQ, 2015). The project will employ quality improvement (QI) prin-
ciples and practices to strengthen statewide partnerships and stakeholder 
coordination, increase accessibility of eye care in remote communities, 
increase early detection and treatment of eye diseases, establish state-level 
surveillance, and implement accountability measures (NICHQ, 2015). As 
more eye and vision professionals participate in accountable care organi-
zations or other pay-for-performance initiatives in the value-driven health 
care landscape, CQI will play an increasingly important role in clinical eye 
and vision care.

A number of organizations, including the National Quality Forum 
(NQF), Physician Consortium for Performance Improvement, NCQA, and 
Agency for Healthcare Research and Quality, have identified and developed, 
or evaluated and endorsed, quality improvement measures and metrics that 
can be used for CQI activities (AHRQ, 2016a; AMA, 2016; NCQA, 2016a; 
NQF, 2016c). The NQF has endorsed several quality measures related to 
counseling and eye examinations for patients with AMD, eye examination 
and follow-up care for patients with diabetic retinopathy, examination of 
the optic nerve head and treatment outcomes for patients with glaucoma, 
and complications and outcomes after cataract surgery.12 Unfortunately, 
NQF has not endorsed—and the National Quality Measures Clearinghouse 
does not list—other measures related to eye and vision care, including those 
pertaining to vision screening and the subsequent referral and follow-up 
of adult patients, referral to vision rehabilitation and support services 
for patients with irreversible vision impairment, correction of identified 

12  NQF-endorsed, eye care–related quality measures include Primary Open-Angle Glaucoma: 
Optic Nerve Evaluation (NQF-0086); Age-Related Macular Degeneration: Dilated Macular 
Examination (NQF-0087); Diabetic Retinopathy: Documentation of Presence or Absence of 
Macular Edema and Level of Severity of Retinopathy (NQF-0088); Diabetic Retinopathy: 
Communication with the Physician Managing Ongoing Diabetes Care (NQF-0089); Primary 
Open-Angle Glaucoma: Reduction of Intraocular Pressure by 15% or Documentation of a 
Plan of Care (NQF-0563); Cataracts: Complications Within 30 Days Following Cataract Sur-
gery Requiring Additional Surgical Procedures (NQF-0564); Cataracts: 20/40 or Better Visual 
Acuity Within 90 Days Following Cataract Surgery (NQF-0565); and Age-Related Macular 
Degeneration: Counseling on Antioxidant Supplement (NQF-0566).
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refractive error, or patient counseling on modifiable risk factors for eye 
disease. To support the CQI process, research to build the evidence base 
informing these and other quality these measures will need to be pursued.

Pursuing a CQI research agenda will require collaboration among 
investigators working in multiple areas, as well as the dedication of fund-
ing, tools, and facilities. It will also require a population health surveillance 
system capable of collecting data on myriad facets of the vision care sys-
tem and the populations and communities it serves (see Chapter 4). These 
surveillance data are necessary for the implementation of a successful CQI 
program to improve the performance of the vision care system.

PROMOTING DIAGNOSIS AND FOLLOW-UP CARE 
TRANSITIONS THROUGH INTEGRATION

Identifying who needs what care at what time is only part of the equa-
tion to promoting appropriate eye care. In many cases, especially in the 
context of vision screening, additional follow-up care will be necessary to 
provide prescription lenses or other types of clinical treatments or moni-
toring. Despite advances in the clinical treatments for major eye diseases 
that have dramatically improved population eye and vision health, many 
barriers to care delivery remain. Structural separations between optometry, 
ophthalmology, and primary care may contribute to inconsistent referral 
practices, poor communication, inappropriate or delayed referrals, and 
interruptions in care continuity, as reported in studies assessing the state 
of primary care–specialty referrals (Mehrotra et al., 2011; Wiggins et al., 
2013). The integration of primary care and eye and vision care, as modeled 
in the patient-centered medical home and accountable care organizations, 
holds potential as a strategy for improving coordination and communica-
tion between providers in primary care and those in eye and vision care. 
EHRs and other health informatics tools can contribute to integration by 
enabling secure data sharing among providers.

Referrals Within and Across Professional Lines

According to the World Health Organization (WHO), collaborative 
practice occurs when “multiple health workers from different professional 
backgrounds provide comprehensive services by working with patients, 
their families, caregivers, and communities to deliver the highest quality 
of care across settings” (WHO, 2010, p. 13). Beyond simply raising public 
awareness about the roles, competencies, and services of eye and vision care 
professionals and ensuring an adequate workforce to meet patient needs 
(see Chapter 6), it is important to recognize that eye and vision health 
is the domain of all types of health care providers. For example, eye and 
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vision care providers can help identify risk factors as well as detect and help 
manage many chronic diseases. For example, comprehensive dilated eye 
exams can detect retinal vascular changes that may suggest hypertension 
or diabetes, reveal cholesterol plaques within retinal arteries that indicate 
risk of stroke, and detect tumors, among other things (Chous and Knabel, 
2014). Similarly, by providing vision screenings and referring patients as 
appropriate to eye and vision care providers, primary care providers can 
help identify potentially vision-threatening problems and refer patients to 
an ophthalmologist or optometrist for a comprehensive eye examination 
to make a definitive diagnosis, establishing productive and ongoing profes-
sional relationships. An investigation of the referral patterns of 136 family 
physicians found that referrals to ophthalmologists were more likely than 
referrals to other medical specialties to result in long-term (as compared to 
short-term) referrals or consultations and in the transfer of patient man-
agement (Starfield et al., 2002). However, the study also found that family 
physicians referred patients with diabetes to ophthalmologists in only 27 
of 56 cases, with remaining referrals directed primarily to endocrinologists 
and nutritionists.

Eye and vision health is also relevant to health care providers beyond 
primary care physicians. Often, vision impairment is a manifestation or 
consequence of a disease that requires the expertise of other health care 
specialists involved in the coordination of care. For example, visual impair-
ment is a key symptom of multiple sclerosis (Balcer et al., 2015). The Amer-
ican Academy of Neurology’s current practice parameter on the diagnostic 
assessment of children with cerebral palsy notes that vision impairment and 
disorders of ocular motility occur in 28 percent of children with cerebral 
palsy and recommends that this patient population receive vision screenings 
(Ashwal et al., 2004). Endocrinology is another specialty that frequently 
intersects with vision care, particularly in diabetes management.

Physician assistants and nurse practitioners provide at least 11 percent 
of all outpatient medical services in the United States, and are more likely 
to practice in rural areas than primary care physicians (16 percent versus 
11 percent) (AHRQ, 2014a; Hooker and Everett, 2012). The inclusion of 
nurse practitioners and physician assistants in patient care is associated 
with decreased health care costs, higher-quality care, and improved patient 
outcomes (Hooker and Everett, 2012; Reuben et al., 2013; Roblin et al., 
2004). However, research indicates that nurse practitioners or physician 
assistants seldom practice in ophthalmology. The 2013 Annual Survey Report 
of the American Academy of Physician Assistants found that only 10 out of 
15,798 responding physician assistants worked in ophthalmology as a pri-
mary specialty (AAPA, 2014). A report by the American Association of Nurse 
Practitioners (AANP) on nurse practitioner practice environments did not 
include ophthalmology as a subspecialty in which nurse practitioners actively 
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practiced (AANP, 2015). In addition, specialty certification and postgraduate 
training focused on ophthalmology is not available for nurse practitioners or 
physician assistants. The AANP Certification Program does not offer certi-
fication in ophthalmic care (AANPCP, 2016). The National Commission on 
Certification of Physician Assistants offers specialty certifications, but not 
in ophthalmology (NCCPA, 2016). The Association of Postgraduate Physi-
cian Assistant Programs compiles a list of current postgraduate programs; 
although none of these programs focuses specifically on ophthalmology, sev-
eral programs include clinical or surgical rotations in ophthalmology (APPAP, 
2016).13 For registered nurses specializing in ophthalmic care, certification 
through the National Certifying Board for Ophthalmic Registered Nurses is 
available but not required (ASORN, 2016).

Unfortunately, referrals to ophthalmologists and optometrists from 
other health care professionals remain suboptimal, for various reasons. 
Holley and Lee (2010) interviewed focus groups of nurse practitioners, 
physician assistants, and rural and academic primary care physicians in 
order to identify barriers to referring patients to eye care. The three most 
commonly cited barriers were “no/little feedback from eye care providers” 
(27.5 percent of comments), followed by “patient’s lack of finances/insur-
ance coverage” (25.5 percent), and “difficulty in scheduling ophthalmology 
appointments” (15.7 percent) (p. 1867).14 The most common suggestions 
for improving referral to eye care involved implementing shared electronic 
medical records (26.5 percent of comments), improving eye care provider 
communication and feedback (22.4 percent), and having ophthalmologists 
in primary care clinics on an intermittent basis (18.4 percent) (Holley and 
Lee, 2010).15 Thus, there is an opportunity for both eye care professionals 
and the medical establishment to capitalize on shared interests and concern 
for patients. By considering referrals to be part of whole patient care, health 
care providers contribute to practices that may lead to improvements across 
multiple measures of health.

13  The Emergency Medicine physician assistant (PA) residency at Johns Hopkins University, 
the PA Postgraduate Fellowship in Emergency Medicine at Albany Medical Center, the Emer-
gency Medicine PA Residency at the University of California, San Francisco (UCSF) Fresno, the 
Surgery Physician Assistant Fellowship at the Texas Children’s Hospital, and the Emergency 
Medicine PA/Nurse Practitioner (NP) Residency Program at Yale New Haven Hospital all 
include clinical or surgical rotations in ophthalmology (APPAP, 2016).

14  Percentages are calculated. Out of 51 total comments, 14 were categorized as “No/little 
feedback from eye care providers” [(14/51) × 100 = 27.5 percent], 13 were categorized as “Pa-
tient’s lack of finances/insurance coverage” [(13/51) × 100 = 25.5 percent], and 8 were catego-
rized as “Difficulty in scheduling ophthalmology appointment” [(8/51) × 100 = 15.7 percent].

15  Percentages are calculated. Out of 49 total comments, 13 were categorized as “Implement 
electronic medical records” [(13/49) × 100 = 26.5 percent], 11 were categorized as “Better com-
munication/feedback from ECPs” [(11/49) × 100 = 22.4 percent], and 9 were categorized as 
“Have ophthalmologists in primary care clinic on certain days” [(9/49) × 100 = 18.4 percent].
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Models of Integrated Eye and Vision Care in the United States

Integrated models of care improve efficiencies within the medical estab-
lishment to facilitate coordinated, patient-centered care across multiple pro-
viders in a time when the increasing prevalence of chronic conditions, such 
as chronic vision impairment, and age-related diseases require more value-
conscious health care systems. For purposes of this report, the term “inte-
grated care” refers to any model of care designed to promote collaborative 
practice for the purposes of improving eye and vision care access and quality.

Unfortunately, the research on the distribution, frequency, cost, effec-
tiveness, and cost-effectiveness of models of integrated vision care in the 
United States is limited. A number of studies have documented interna-
tional efforts to improve referral patterns between general practitioners, 
ophthalmologists, and optometrists and to implement referral-only diag-
nostic services for patients with common eye diseases in order to improve 
the referral process and reduce costs and patient load on secondary and 
tertiary services. These efforts have met with some success (Bourne et al., 
2010; Jamous et al., 2015; Mandalos et al., 2012; Voyatzis et al., 2014). 
Several of these studies have highlighted the need for new or additional 
training to effectively implement referral centers. Although these studies can 
be instructional in identifying factors to consider when designing interven-
tions within the United States, they have limited applicability in the United 
States because of the differences in how health care systems are structured.

Several recent international investigations have highlighted the success 
of integrated care models at decreasing the costs of health care, increas-
ing the efficiency of health systems, and improving patient outcomes. For 
example, an RTC conducted in the Netherlands compared different methods 
of monitoring glaucoma patients and found that eye care provided to stable 
glaucoma patients and patients at risk of glaucoma by ophthalmic techni-
cians and optometrists working in hospital-based glaucoma follow-up units 
was equal in quality and lower in cost than care provided by hospital-based 
residents and ophthalmologists specializing in glaucoma care (Holtzer-Goor 
et al., 2010).16 Compared to monitoring of stable glaucoma patients and 
patients at-risk of glaucoma by glaucoma specialists (i.e., ophthalmologists 
specializing in glaucoma) and residents, monitoring of these patients by a 

16  Care quality was measured in terms of provider compliance to a predetermined care 
protocol; multiple indicators of patient satisfaction; the stability of the patient according 
to practitioner, as measured by changes in the duration of intervals between patient visits; 
difference between IOP at baseline and at study conclusion; examination results; and the 
number of treatment changes. There were no statistically significant differences between the 
care provided by glaucoma specialists or residents and the care provided by optometrists and 
ophthalmic technicians for any of the care quality measures. Patients randomized to receive 
care from the glaucoma follow-up unit were seen by an ophthalmologist every third visit, or 
sooner if necessary.
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glaucoma follow-up unit staffed by optometrists and ophthalmic technicians 
was associated with a high probability of reduced costs of care to the patient 
(78 percent probability of reduced costs of care), to the hospital (98 percent 
probability of reduced costs of care), to the health care system (87 percent 
probability of reduced costs of care), and to society as a whole (84 percent to 
89 percent probability of reduced costs of care) (Holtzer-Goor et al., 2010). A 
subsequent study of the same integrated care model found that care provided 
in the glaucoma follow-up unit adhered closely to treatment protocols and 
was preferred by patients (Holtzer-Goor et al., 2016).

A study performed in Belgium compared the efficiency and efficacy of 
“lean” care pathways for cataract surgery and perioperative care, where 
the management of uncomplicated cases was shared by ophthalmologists, 
optometrists, and nurses, to the efficiency and efficacy of traditional path-
ways, where ophthalmologists managed nearly all elements of care (van 
Vliet et al., 2010). In the traditional care pathway, the eye examination and 
pre-assessment (e.g., health check, patient-reported medical history) were 
performed during separate patient visits to the hospital, and the formulation 
of the surgical care plan and the next-day post-surgery review required visits 
by all patients. In the “lean” care pathway, the eye examination and pre-
assessment were performed in a single patient visit to the hospital, and the 
formulation of the surgical plan and next-day post-surgery review did not 
require patient visits in cases where ocular comorbidities and perioperative 
complications were not present. The minimum number of patient visits to the 
hospital decreased from five in the traditional care pathway to three in the 
lean care pathway. Compared to patients in the traditional pathway, those 
in the “lean” care pathway required on average significantly fewer hospital 
visits. Compared to the traditional care pathway, the “lean” care pathway 
also allowed ophthalmologists to treat significantly more patients in the 
same amount of time, and the authors suggest that further gains in efficiency 
might be achieved through greater adherence to the design of the “lean” care 
pathway (van Vliet et al., 2010).

In the United Kingdom, the National Health Service’s Chronic Eye Care 
Services Programme supported eight pilot projects that sought to improve 
care pathways for the treatment of glaucoma, AMD, and vision impair-
ment through better integration of the eye care workforce (McLeod et al., 
2006). Together, these findings suggest that the integration of clinical eye 
and vision care services holds promise for lowering costs, improving patient 
satisfaction, promoting adherence to guidelines, and ensuring efficient and 
effective care. It is important to note that while these studies can serve as 
examples, they may have limited applicability to the U.S. system because 
of differences in the health care systems, in the scopes of practices of eye 
care providers, and in the patient populations in these countries com-
pared to those in the United States. The committee was unable to identify 
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peer-reviewed studies that described how U.S.-based integrated optometrist-
ophthalmologist models are organized or operated, their associated costs 
and cost-effectiveness, or their impact on eye and vision health care and 
patient outcomes. Existing articles in trade publications only acknowledge 
that these models exist and are viable from a business perspective, although 
evidence supporting these claims may be insufficient. This is a much needed 
area of research. One potential strategy for developing an evidence base 
would be to conduct demonstration projects testing different models of eye 
and vision care organization, operation, and payment.

Incorporating Vision and Eye Health into 
Emerging Medical Models of Care

According to the American College of Physicians, the patient-centered 
medical home (PCMH) is a “care delivery model whereby patient treatment 
is coordinated through their primary care physician to ensure they receive 
the necessary care when and where they need it, in a manner they can 
understand” (ACP, 2016). The model emphasizes services that are compre-
hensive, patient-centered, coordinated, accessible, safe, and of high quality 
(AHRQ, 2016b). A review of peer-reviewed studies, government reports, 
industry studies, and independent federal program evaluations found that 
PCMH programs have been associated with reductions in cost and in the 
unnecessary use of health care services, and may also lead to improvements 
in patient satisfaction, quality-of-care metrics, and access to primary care 
services (Nielsen et al., 2016). Examples of PCMH programs that have 
resulted in improved patient health and care quality, reduced readmissions 
rates, reduced care costs, and/or short-term return on investments include 
the New York-Presbyterian Regional Health Collaborative, the Pennsylva-
nia Chronic Care Initiative, and Illinois Medicaid’s Illinois Health Connect 
and Your Healthcare Plus program (Carrillo et al., 2014; Friedberg et al., 
2014; Phillips et al., 2014).

The Veterans Health Administration (VHA) has developed a unique 
PCMH model called the Patient Aligned Care Team (PACT). The provider 
team includes a primary care provider, a nurse care manager, a clinical 
associate, and an administrative clerk. Specialty care, including vision care, 
is provided through referral (VA, 2016). Studies of the PACT program 
suggest that PACT implementation is associated with significant improve-
ments in the proportion of acute care patients contacted within 2 days of 
hospital discharge (Werner et al., 2014). PACT implementation has also 
been associated with a significant increase in the overall rate of telephone-
based encounters between providers and patients, in the proportion of 
patients seen within 7 days of desired appointment date, and in the pro-
portion of same day appointment requests accommodated (Rosland et al., 
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2013). Among 913 VHA primary care clinics, greater progress in the PACT 
implementation process was associated with higher patient satisfaction, 
lower staff burnout rates, lower hospital admission rates for some ambula-
tory conditions, lower emergency department usage rates, and improved 
performance on 41 of 48 clinical quality measures (Nelson et al., 2014).

Despite the success of PACT and other PCMH models at reducing 
health care costs and improving some measures of care quality and access, 
it is not clear what impact these models have had on eye health, as research 
on the impact of the PCMH model on eye care is limited. However, stud-
ies on the impact of the PCMH model on comprehensive diabetes care—a 
component of which is annual dilated eye exams—can provide clues to 
the quality of eye care received within a PCMH. Kern and colleagues 
(2014) compared quality of patient care provided by physicians practicing 
in PCMHs established over the course of a 3-year study to that provided 
by physicians not practicing in a PCMH and who used either paper-based 
patient health records or an EHR. Quality of care was assessed using 
10 quality measures, including provision of dilated eye examinations for 
patients with diabetes. At baseline, no significant differences in the percent-
age of patients with diabetes who were receiving dilated eye examinations 
existed between groups. By the end of the study, the proportion of patients 
with diabetes receiving dilated eye examinations was significantly higher 
among those receiving care from physicians practicing in a PCMH com-
pared to those receiving care from physicians not practicing in a PCMH. 
Over the course of the study, performance on the dilated eye examina-
tion quality measure was 3–4 percent higher for physicians practicing in 
PCMHs than for physicians not practicing in PCMHs (Kern et al., 2014). 
A follow-up study found that although the overall care quality was similar 
between physician groups, patients with diabetes who were receiving care 
from physicians in PCMHs were still more likely to have eye exams than 
patients with diabetes who were receiving care from other physicians (Kern 
et al., 2016). Another study found that diabetic patients of primary care 
physicians who did not formally practice within a PCMH but who adhered 
closely to key features of the PCMH model were more likely to have 
received an eye exam in the previous year than diabetic patients of primary 
care physicians who adhered less closely to the PCMH model (Stevens et 
al., 2014).17 These studies demonstrate the positive impact of the PMCH 
model of care on the provision of diabetic eye exams, and suggest the pos-
sibility that the PCMH model’s emphasis on coordinated, team-based care 

17  Physician adherence to features of PCMH was based on patient responses to the Primary 
Care Assessment Tools (PCAT) Adult Expanded. A one-point increase in a physician’s overall 
PCAT score was associated with 1.88 higher odds of his or her patients having received an 
eye exam in the previous year (Stevens et al., 2014).
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that is comprehensive, patient-centered, and high-quality could also benefit 
other aspects of eye care.

The PCMH model may not always promote the quality of eye and vision 
care. Among a core set of clinical quality measures recommended by the 
Patient-Centered Medical Home Evaluators’ Collaborative for evaluating 
and comparing the effectiveness of PCMH programs, the sole vision-related 
measure was the percentage of patients ages 18 to 75 with type 1 or 2 dia-
betes who received a retinal eye exam as a component of comprehensive 
diabetes care (Rosenthal et al., 2012).18 The 2014 Standards and Guidelines 
for NCQA’s Patient-Centered Medical Home, which provide guidance for 
assessing the quality of care offered by practices using the PCMH model, do 
not explicitly require the collection of vision-related clinical data, the inclu-
sion of vision-specific components within the patient health assessment, or 
the use of vision screenings except where recommended by major public 
health agencies or organizations (NCQA, 2014b). Thus, while the PCMH 
model of care represents an opportunity for improved integration of eye 
and primary care, the inclusion of more eye care services and additional eye 
care professionals on the team should be studied to determine how it would 
affect the quality of eye and vision care in PCMH programs.

Providing high-quality, accessible, and patient-centered care requires 
coordination between primary care providers practicing in the PCMH and 
clinical and nonclinical providers and services operating outside the medi-
cal home.19 The concept of the “medical neighborhood” was developed 
to account for the role that this broader set of services plays in achieving 
the goals of the PMCH, and the NCQA Patient-Centered Specialty Prac-
tice (PCSP) Recognition Program was developed to recognize and sup-
port specialty practices that seek to improve the quality of specialty care 
through coordination with primary care, performance measurement, and 

18  In addition to the core set of clinical quality measures, the collaborative also recom-
mended that PCMH program evaluators select a group of clinical quality measures from a list 
that included measures related to adolescent well-child visits, well-child visits in the first 15 
months of life, and well-child visits in the third, fourth, fifth, and sixth years of life. American 
Academy of Pediatrics guidelines require eye care to be included as part of the physical exam 
component of these visits (AAP, 2008a,b,c).

19  AHRQ has conceived the medical neighborhood as a “PCMH and the constellation of 
other clinicians providing health care services to patients within it, along with community 
and social service organizations and State and local public health agencies” (AHRQ, 2011, 
p. 5). NCQA has identified specialty practices, accountable care organizations, behavioral 
health, public health, work site and retail clinics, and pharmacies as members of the medical 
neighborhood (NCQA, 2014a). 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

HIGH-QUALITY CLINICAL EYE AND VISION SERVICE DELIVERY SYSTEM 351

other means (Fisher, 2008; Huang and Rosenthal, 2014; NCQA, 2016d).20 
Ophthalmologists, but not optometrists, are eligible to participate in the 
PCSP Recognition Program (NCQA, 2016c).21 Excluding optometrists 
from participating in the PCSP program may eliminate the contribution of 
a critical cohort of eye care providers and may limit the degree to which 
eye and vision care can be easily incorporated into specific PCMH models 
and medical neighborhoods.

Accountable care organizations (ACOs) offer another path to integra-
tion of primary care and specialty medical services. The Centers for Medi-
care & Medicaid Services (CMS) describes ACOs as “groups of doctors, 
hospitals, and other health care providers, who come together voluntarily 
to give coordinated high quality care” (CMS, 2015b). Initiatives such as the 
Medicare Shared Savings Program and the Pioneer and Next Generation 
ACO Models seek to improve the quality of patient care while lowering 
health care costs (CMS, 2015c,d, 2016b). Achieving these twin goals may 
require extensive data sharing, transitioning to value-based payment poli-
cies, using quality measures to monitor provider performance and patient 
outcomes, and the coordination of providers and services, among other 
strategies.

The fact that there is a limited amount of research on the impacts of 
ACOs on eye and vision health may in part be the consequence of limita-
tions in the reporting requirements for ACOs. ACOs participating in the 
Medicare Shared Savings Program are required to report quality data, and 
they must meet established quality performance standards set by CMS in 
order to be eligible to receive shared savings (CMS, 2016a). Since per-
formance year 2012, quality measures related to diabetes care have been 
included among the quality performance measures CMS requires ACOs to 
report; however, a measure related to the provision of diabetic eye exams 
was not included among these until performance year 2015 (CMS, 2011, 
2012, 2014, 2015a, 2016a). For performance years 2015 and 2016, ACO 
performance on the provision of diabetic eye exams will be reported as a 
composite measure with ACO performance on control of hemoglobin A1c 

20  The objectives of the PCSP Recognition Program are to enhance coordination between 
primary care and specialty care, strengthen relationships between primary care clinicians and 
clinicians outside the primary care specialties, improve the experience of patients accessing spe-
cialty care, align requirements with processes demonstrated to improve quality and eliminate 
waste, encourage practices to use performance measurement and results to drive improvement; 
and identify requirements appropriate for various specialty practices seeking recognition for 
excellent care integration within the medical home (NCQA, 2016e).

21  Other clinicians who are eligible to participate in the PCSP Recognition Program include 
nurse practitioners, physician assistants, and certified nurse midwives, as well as doctoral or 
master’s-level psychologists, social workers, and marriage and family counselors who are state 
licensed or certified (NCQA, 2016c). 
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levels among diabetic patients.22 Data for ACO performance on this com-
posite measure were not available at the time of writing. The addition of 
eye care–related quality measures to the set of measures that CMS requires 
ACOs to report could provide useful data on how ACOs affect eye care 
quality and access.

As the population ages, and chronic eye disease and other vision prob-
lems become increasingly prevalent, demand for models of care capable of 
meeting national eye and vision health needs will continue to grow. More 
research is needed to understand how the medical field can work as a 
cohesive and coordinated unit, achieving better value and health outcomes. 
For example, it is important to determine how PCMHs, ACOs, and other 
integrated models of care that promote collaborative practice—as well as 
the policies that inform their organization, adoption, and performance 
monitoring and quality improvement activities—can be adapted to best 
meet current and future eye and vision health needs. Strategies and actions 
to better support integration of clinical eye and vision services with vision 
rehabilitation, social services, public health departments, and other stake-
holders are also needed. More health services research and evaluation of 
existing programs will be essential to guide these efforts.

Role of Health Informatics

Advances in health information technology, particularly the imple-
mentation of EHRs, have the potential to optimize care delivery, enhance 
quality and safety in a number of ways, and ultimately improve patient 
outcomes (Blumenthal and Tavenner, 2010). Implementing EHR systems 
can ensure that providers have access to up-to-date, relevant clinical patient 
information at the point of care (Chiang et al., 2011). It can also facilitate 
information exchange across care settings, thereby improving communica-
tion and coordination between primary care providers and eye care pro-
viders (e.g., optometrists, ophthalmologists) or other specialists treating 
comorbidities. This would theoretically reduce the duplication of various 
laboratory tests or imaging and lessen the risk of treatment errors. The data 
in EHRs can also be used to prioritize, justify, and analyze public health 
activities by identifying and tracking eye disease and vision impairment—
and interventions to prevent and reduce the same—at the population level. 

22  CMS-required quality performance measures on diabetic eye exams and control of hemo-
globin A1c levels are based on NQF-endorsed quality measures. NQF-0055: “The percentage 
of members 18 to 75 years of age with diabetes (type 1 and type 2) who had an eye exam 
(retinal) performed” (NQF, 2016a). NQF-0059: “The percentage of patients 18–75 years of 
age with diabetes (type 1 and type 2) whose most recent HbA1c level during the measurement 
year was greater than 9.0% (poor control) or was missing a result, or if an HbA1c test was 
not done during the measurement year” (NQF, 2016b).
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For this reason, EHRs can be powerful tools for informing public health 
practice and improving public health.

EHR use has grown considerably in recent years. From 2001 to 2014 
the proportion of office-based physicians who used any type of EHR system 
increased from 18.0 percent to 82.8 percent, and the proportion of office-
based physicians who reported having an EHR system that met the criteria 
for a basic EHR system increased significantly from 11.0 percent in 2006 
to 50.5 percent in 2014 (CDC, 2015; Hsiao, 2014).23 However, EHR use 
among ophthalmologists is low compared with most other medical special-
ties, with only 15.0 percent and 34.7 percent of ophthalmologists reporting 
EHR use in 2003 and 2010, respectively, compared with 13.7 percent and 
64.2 percent in 2003 and 2010 for general or family medicine. In multi-
variate analysis, ophthalmologists had lower odds of using EHRs than any 
other of 13 specialties except psychiatry and dermatology (Kokkonen et 
al., 2013). A 2012 survey of 492 ophthalmologists found that 32 percent 
of ophthalmology practices in the United States had adopted EHR systems, 
and another 31 percent planned to do so within 2 years (Boland et al., 
2013). A 2015 survey by AOA found that 17 percent and 49 percent of 
responding optometrists planned to achieve criteria for, respectively, stage 1 
and stage 2 meaningful use in 2015. The survey also found that 66 percent 
of responding optometrists used complete EHRs, as defined by the AOA 
(AOA, 2015a).24 Adoption among both groups is increasing: EHR adop-
tion among surveyed ophthalmologists doubled from 2007 to 2011 and 
increased by 3 percent from 2014 to 2015 among surveyed optometrists 
(AOA, 2015a; Boland et al., 2013).

The adoption of EHRs by eye care specialists may be impeded by 
concerns about its effects on the quality of clinical documentation. Sanders  
and colleagues (2013) compared the effects of a paper-based health record 
system to those of an EHR system on the clinical documentation habits of 
ophthalmologists assessing patients with AMD, glaucoma, and pigmented 
choroidal lesions. For all three diseases, the paper-based system was asso-
ciated with significantly fewer complete examination findings and critical 

23  According to Hsiao (2014), a basic EHR system is one that has each of the following 
features: “patient history and demographics, patient problem lists, physician clinical notes, 
[a] comprehensive list of patients’ medications and allergies, computerized orders for prescrip-
tions, and [the] ability to view laboratory and imaging results electronically.”

24  Complete EHRs were defined as those that included both practice management and 
patient health information systems. Practice management systems were defined as “elec-
tronic software packages that track and maintain information such as: patient demographics, 
scheduling, billing, insurance, and recall.” Patient health information systems were defined as 
“electronic software packages that maintain health information such as: exam data, testing, 
images and prescriptions” (AOA, 2015a, p. 1).
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clinical findings (Sanders et al., 2013).25 Sanders and colleagues (2014) 
found that EHR implementation in an ophthalmic surgical practice was 
associated with significant short-term increases in the portion of total 
procedure time spent on the documentation of cataract, vitreoretinal, and 
extraocular procedures and with significant increases in the number of 
circulating operating room nurses present for cataract and vitreoretinal 
procedures. These values returned to baseline after 3 months for most, but 
not all, procedures (Sanders et al., 2014).26 Chan and colleagues (2013) 
investigated the impact of three different methods (i.e., keyboard-based, 
mouse-based, and paper-based documentation) of recording patient data on 
the accuracy and speed of clinical documentation of ophthalmology resi-
dents and fellows and found that sensitivity was highest for the keyboard-
based method, while paper-based documentation performed better than 
the other methods in terms of positive ratio and documentation speed.27 
Other studies have found associations between EHR implementation in 
some eye care practices and significantly longer nonclinical documentation 
times, as well as increases in the amount of time that eye care providers 
spend on clinical examinations (Chiang et al., 2013; Pandit and Boland, 
2013). Finally, transitioning to an EHR system can have negative impacts 
on the ability of eye care providers to include drawings in patient records. 
The rate of drawing in EHRs is low, and EHR adoption can dramatically 
decrease the proportion of clinical records that include drawings (Lim et al., 
2015; Sanders et al., 2013). Ophthalmologists have reported difficulties in 
using existing EHR drawing programs and have identified the inability to 
include drawings in patient records as a moderate to significant barrier to 
EHR adoption (Boland et al., 2013; Chiang et al., 2008, 2011).

Research also suggests that EHR adoption among eye care practices 
is associated with measurable, but rarely significant, economic impacts. A 
large multispecialty ophthalmic practice saw only nonsignificant changes 
in mean net monthly revenue and mean patient visits per month after 

25  Complete examination includes general examination, slit-lamp examination, and fundus 
examination. Critical clinical findings were defined as the subset of ophthalmic examination 
elements believed to be required documentation for clinical evaluation of that disease. 

26  Circulating operating room nurses and documentation time as a percentage of total 
procedure time remained elevated for cataract procedures, and the total documentation time 
remained significantly higher for all but the cornea- and glaucoma-related procedures.

27  Sensitivity was calculated by dividing the number of findings identified by subject that 
were truly present in the actual case by the total number of actual findings in the case. Positive 
ratio was calculated by dividing the number of findings identified by subject that were truly 
present in the actual case by the number of positive findings reported by subject. Documenta-
tion speed was calculated by dividing the documentation time of the entire case by the number 
of examination findings identified by subject (Chan et al., 2013).
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transitioning to EHRs (Singh et al., 2015).28 EHR implementation in an 
academic medical center resulted in nonsignificant changes in the average 
number of ophthalmic surgical procedures per month and in operating 
room turnover time (Read-Brown et al., 2013).29 Other studies confirm 
the absence of statistically significant changes in clinical volume associ-
ated with EHR implementation in ophthalmology practices (Chiang et al., 
2013; Redd et al., 2014). Lim and colleagues (2015) reported that EHR 
implementation in an academic ophthalmology practice resulted in a sig-
nificant decrease in annual transcription costs and related cost-savings but 
that changes to annual clinical revenue per provider and to the number of 
patients per provider per year were nonsignificant, leading the authors to 
conclude that the study had not demonstrated a clear financial gain associ-
ated with EHR implementation.30

According to a national survey, a majority of physicians consider the 
large initial costs and uncertain return on investment (ROI) to be barriers to 
EHR adoption (DesRoches et al., 2008). These concerns are not unfounded. 
For example, the costs associated with implementation of a customized 
EHR system at the Cole Eye Institute included $1,571,864 in capital costs 
as well as $1,160,694 in personnel and ongoing costs and $1,514,334 in 
operating costs in 2011 (Chiang et al., 2013). Adler-Milstein and colleagues 
(2013) found that just 27 to 33 percent of specialty practices participat-
ing in the Massachusetts eHealth Collaborative projected a positive 5-year 
ROI; on average, the participating specialty practices expected to lose 
$50,722 per physician over 5 years. However, ROI varied considerably 
with practice size and type, with primary care practices showing smaller 
losses, practices with six or more physicians showing positive ROI, and 
ROI improving for all practices over longer periods. Other studies have 
found that EHR implementation in general and also the particular functions 
of an EHR system (e.g., computerized provider order entry), are associated 
with long-term cost-savings, improvements in medication safety, reductions 
in medical error, and benefits to society (Charles et al., 2014; Forrester et 
al., 2014; Grieger et al., 2007; Kaushal et al., 2006; Nuckols et al., 2014; 
Patil et al., 2008).

Increasingly, EHR systems designed for general use by health care 
institutions are becoming able to support the unique requirements of vision 
care, which previously hindered widespread implementation (Chiang et al., 

28  Total net fiscal revenue declined by $44,372 per month (median value) over the 24-month 
study period. Total patient volume increased by 217 visits per month (mean value). 

29  Ophthalmic surgical procedures per month decreased after EHR implementation (14.9 to 
14.2 among 25 stable providers), while operating room turnover time decreased (17.3 minutes 
to 15.6 minutes for the 4- to 12-month period after implementation). 

30  Reduced transcription costs resulted in cost-savings of $188,951 over a 4-year post-EHR 
implementation period.
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2011). For example, some current EHR systems can incorporate images or 
add sketches of the eye, which many ophthalmologists and optometrists 
rely on in assessing patient records. Health information technology can 
also simplify care delivery and patient adherence to treatment protocols. 
For example, one study found that embedding a referrals tool into EHR 
systems can improve the quality and frequency of referral-related com-
munications between primary care providers and specialists (Gandhi et al., 
2008). It can potentially encourage at-risk patients to seek preventive eye 
care and adhere to recommended guidelines for receiving comprehensive 
eye examinations. There are also other strategies for improving patient care; 
for example, electronic dosing aids with audiovisual reminders, provided 
as part of a multifaceted intervention, can increase patient adherence to 
glaucoma medication regimens, and telephone and text message reminders 
can improve adherence to follow-up care (Lin and Wu, 2014; Okeke et al., 
2009).

Although health informatics has the potential to improve the delivery 
of eye care and thus improve patient outcomes, a number of challenges 
have limited the adoption of these tools, especially in solo practices. Key 
among these is the limited interoperability among EHRs and other sources 
of patient data.31 The Office of the National Coordinator for Health Infor-
mation Technology (ONC) has reported that claimed barriers to interoper-
ability include the “use of different technical standards, lack of business 
incentives that can lead vendors and providers to block the transmission of 
health information to other vendors and providers, deficits in trust, and dif-
ferences in state laws and regulations that make it difficult to share health 
information across state lines” (ONC, 2015). Other barriers to interoper-
ability can include negative impacts of EHR use on provider workflow, 
and challenges in maintaining the security of patient information (HITPC, 
2015). The potential of interoperable EHRs to enhance care coordination 
and collaboration may hold special value for eye and vision care, where 
several providers—including ophthalmologists and optometrists, primary 
care providers, multidisciplinary vision rehabilitation teams, and public 
health workers—can contribute to a single patient treatment plan. Research 
is needed to identify strategies to promoting interoperability of EHR sys-
tems and other sources of patient data used by providers involved in eye 
and vision care.

31  Interoperability is “the ability of two or more systems to exchange information and the 
ability of those systems to use the information that has been exchanged without special effort” 
(HITPC, 2015, p. 4).
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WORKFORCE TRAINING AND EDUCATION TO 
PROMOTE EYE AND VISION HEALTH

Improving access to high-quality care requires well-educated work-
forces across a variety of fields that are familiar with each other’s expertise 
and capabilities. Eye care providers must be able to communicate with, 
educate, counsel, and treat a racially, ethnically, and culturally diverse 
patient population whose members speak multiple languages, occupy vari-
ous socioeconomic positions, have different professional and educational 
backgrounds, possess diverse beliefs about health and health care, and 
suffer from eye diseases and comorbid conditions of varying complexity 
and severity. Unfortunately, a lack of trust, communication, and coordina-
tion among different primary medical personnel and ophthalmologists and 
optometrists may lead to miscommunication, poor health care decisions, 
medical errors, the unnecessary duplication of services, lost continuity, 
excess costs, low-quality (e.g., inappropriate and untimely) care, and sub-
optimal outcomes in health care (Elhauge, 2010; Enthoven, 2009; IOM, 
2001).

In order to cultivate the practices and knowledge needed to meet the 
multidisciplinary needs of eye care patients and address fragmentation of 
the vision care system, eye care providers, medical professionals working 
in primary care and medical specialties, allied health professionals, social 
workers, and members of the public health workforce must all be aware 
of the services offered by other health care and public health disciplines 
and must engage cooperatively with professionals in those disciplines on 
the development and implementation of treatment plans. Achieving high 
levels of health care system performance and improved patient outcomes 
through changes to the culture, practices, and processes of the vision care 
system and workforce will also require exceptional leadership, ongoing 
and effective teamwork, and commitment to the principles and purpose of 
quality improvement. Thus, positive change demands a workforce that is 
culturally competent and diverse, trained in cross-disciplinary and integra-
tive approaches to care, predisposed to both teamwork and leadership, and 
inclined to lead quality improvement efforts.

Interprofessional Education

Optometrists, ophthalmologists, and primary care clinicians who 
can collaborate with one another and with other professionals in allied 
health, public health, social services, and other relevant fields, are essential 
to integrated models of eye and vision care. Interprofessional education 
(IPE) is one strategy for developing a workforce with the competencies 
necessary to meet the demands of integrated care. According to WHO,  
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“[i]nterprofessional education occurs when students from two or more pro-
fessions learn about, from and with each other to enable effective collabora-
tion and improve health outcomes” (WHO, 2010, p. 10). This training is 
a “key step in moving health systems from fragmentation to a position of 
strength” (WHO, 2010, p. 10). IPE can take place during formal profes-
sional training, as part of continuing education or professional development 
or quality programs.

A review of studies comparing IPE modules in health professional edu-
cation programs found a wide range of instructional models, objectives, and 
reported outcomes (Abu-Rish et al., 2012). Reeves and colleagues (2010) 
performed a synthesis of systematic reviews and found that, despite hetero-
geneity among interventions, IPE was frequently well received by students 
and had a positive impact on care quality patient outcomes. A systematic 
review found limited evidence that IPE improves patient outcomes, provider 
adherence to clinical guidelines, patient satisfaction, or clinical processes. 
However, the differences among interventions and a limited number of 
high-quality studies made it impossible to make broader conclusions about 
the value of IPE (Reeves et al., 2013). Studies on the impacts of IPE on 
students or practitioners of optometry or ophthalmology are very limited, 
but they indicate that IPE can have positive impacts on attitudes toward 
collaborative practice (Sheppard et al., 2015).

Despite uncertainty regarding their optimal design and implementation, 
IPE programs are broadly supported by numerous stakeholders in health 
care. The IOM report Health Professions Education: A Bridge to Quality 
asserts that interdisciplinary education is a key to fostering interdisciplinary 
practice (IOM, 2003a).32 WHO and the American Public Health Associa-
tion (APHA) have identified interprofessional education as essential to pro-
moting collaborative practice (APHA, 2008; WHO, 2010). IPE programs 
have been implemented by HRSA, the VA, and several medical centers 
(Bridges et al., 2011; Remington et al., 2006). The Liaison Committee on 
Medical Education (LCME) requires the curricula of M.D. programs to 
include training in “interprofessional collaborative skills” (LCME, 2015, 
p. 11). 33 The Council on Education for Public Health requires public health 

32  Working in interdisciplinary teams was described as involving cooperation, collabora-
tion, and integration of care. Interdisciplinary education was defined as “a group of students 
from the health-related occupations with different educational backgrounds learn[ing] and 
interact[ing] together during certain periods of their education in order to collaborate in pro-
viding health-related services” (IOM, 2003a, p. 79). 

33  LCME Standard 7.9: “The faculty of a medical school ensure that the core curriculum of 
the medical education program prepares medical students to function collaboratively on health 
care teams that include health professionals from other disciplines as they provide coordinated 
services to patients. These curricular experiences include practitioners and/or students from 
the other health professions” (LCME, 2015, p. 11). 
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schools to “function as a collaboration of disciplines” and to “provide 
a special learning environment that supports interdisciplinary communi-
cation” (CEPH, 2011, p. 2). The Accreditation Council on Optometric 
Education (ACOE) does not explicitly require O.D. programs to include 
training in interprofessional education or other competencies to support 
collaborative practice (ACOE, 2014). Inclusion of training in interprofes-
sional education in ACOE accreditation standards for O.D. programs could 
potentially foster collaboration in the eye care workforce.

Eye and Vision Health in Medical and Population Health Education

All physicians are generally trained in the fundamentals of ophthalmic 
diseases and examination. A recent survey by Shah and colleagues reported 
that 95 percent, or 104 of the 109 osteopathic and allopathic schools of 
medicine who responded to the survey, conduct preclinical didactics within 
the first 2 years and 84 percent, or 92 schools, provide specific training 
related to the ophthalmic examination (Shah et al., 2014). However, addi-
tional training beyond this initial exposure varies with only 18 percent of 
schools requiring a clinical rotation in ophthalmology (Shah et al., 2014).

There is documented erosion in ophthalmic training in general medical 
education (Quillen et al., 2005; Shah et al., 2014). The accrediting body 
for schools of medicine, the Liaison Committee on Medical Education, 
does not specify ophthalmic training in its guidelines, making it difficult 
for ophthalmologists to increase their presence in the curriculum. The Cen-
ters for Disease Control and Prevention (CDC) notes a need to emphasize 
ophthalmic education in the medical curriculum (CDC, 2009). A survey 
conducted by residency program directors in primary care fields found that 
64 percent of directors in family practice, 87.5 percent in internal medicine, 
and 86.3 percent in pediatrics believed that additional training in ophthal-
mology should be incorporated into their residency programs (Stern, 1995). 
Additionally, 90 percent of directors believed that less than 50 percent of 
entering residents met the minimum standard on medical student education 
set by the Association of University Professors of Ophthalmology (AUPO) 
(Stern, 1995). See Box 7-4 for AUPO policy on medical student education. 
Requiring a rotation in ophthalmology during medical school training 
could be proposed as a solution.

Some medical and dental schools are incorporating coursework with a 
focus on interprofessional competencies into their curriculums. For exam-
ple, dental students at Harvard University participate in a primary care 
medical rotation, dental and medical students at the University of Michigan 
can elect to take interprofessional education courses, and dental and medi-
cal students at the University of Connecticut and Harvard Medical School 
follow identical curriculums during their first 2 years of study (HSDM, 
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2016; Kirk, 2011; University of Michigan, 2015a). To support integration 
efforts, many schools have also developed programs on interprofessional 
collaboration and education (e.g., University of Michigan, 2015a).

Because the public health workforce is responsible for a range of activi-
ties to support eye and vision health (see Chapter 5), public health profes-
sionals need to be knowledgeable about eye and vision health. To support 
efforts to improve eye and vision health, public health professionals need 
to be able to ascertain and communicate information about community 
health to providers, understand the roles that different eye care specialists 
and other health care providers play in advancing vision and eye health, 
and have a reasonable appreciation for the types of effective treatments or 
interventions that are available.

Population Health Training in Clinical Medicine

Over the past decade, the general landscape affecting health within 
communities has changed dramatically, emphasizing the health of individu-
als and populations. In 2008, Berwick and colleagues at the Institute for 
Healthcare Improvement (IHI) introduced the “Triple Aim,” which altered 
thinking about how to improve the U.S. health care system by suggesting 
three interdependent goals: improving the experience of care, improving 
the health of populations, and reducing per-capita costs of health care  
(Berwick et al., 2008). To achieve the “Triple Aim,” health care professionals 

BOX 7-4 
Association of University Professors of Ophthalmology 
(AUPO) Policy Statement on Medical Student Education

 The AUPO Policy Statement on Medical Student Education states that all 
physicians should be able to:

 1.  Measure and record a visual acuity
 2.  Evaluate a red eye
 3.  Evaluate a traumatized eye
 4.  Detect strabismus and abnormal eye movements
 5.  Detect abnormal pupillary responses
 6.  Perform direct ophthalmoscopy to detect abnormalities of the optic nerve 

and fundus
 7.  Initiate management and/or referral for detected or suspected abnormali-

ties of the eye and visual system

SOURCE: Stern, 1995.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

HIGH-QUALITY CLINICAL EYE AND VISION SERVICE DELIVERY SYSTEM 361

will need to understand the types of patient experiences and data that are 
relevant to population health activities and population health practitioners 
will need to understand the demands placed on health care providers and 
what they need in order to provide high-quality care. In terms of eye health, 
this means that health care providers need to understand what types of eye 
diseases and conditions pose the greatest risk of vision impairment within 
their communities, how to eliminate the most significant risk factors and 
foster the most significant protective factors (including health literacy and 
social determinants of health), and how this shapes patient interactions.

Some medical schools and other health professional curricula and pract-
icums already expose students to population health theory and practices. 
For example, seven schools in 2003 received grants to become regional 
medicine-public health education centers and are expected to partner with 
local or state public health departments to improve population health and 
public health practice for current medical students (Maeshiro, 2008). The 
program has since expanded with a second cohort of medical schools in 
2006 and then into other graduate medical education programs in 2008 
(AAMC, 2015). Numerous medical schools offer dual degree programs in 
medicine and public health; a program in public health ophthalmology at 
Johns Hopkins University seeks to enable eye care professionals to apply 
public health concepts to blindness prevention (Johns Hopkins Medicine, 
2016).

HRSA supports interprofessional education through grants to consor-
tiums or partnerships identified in the Public Health Service Act (HRSA, 
2016a). Grant-winning programs are supported by the Coordinating Cen-
ter for Interprofessional Education and Practice, which serves as a focal 
point for efforts to increase collaborative, team-based care through pro-
gram coordination, research, and data collection (HRSA, 2016a). Funded 
by the HRSA grant program, the National Center for Interprofessional 
Practice and Education (National Center) collects and offers educational 
resources on interprofessional education; manages a network of research-
ers, educators, and practitioners engaged in interprofessional education; 
and partners with researchers across the country to develop and evaluate 
interprofessional education programs (NCIPE, 2016a). Currently, only a 
few of the research efforts and educational materials available through the 
National Center concern the interprofessional education of eye care provid-
ers (NCIPE, 2016b,c). An increased emphasis by the National Center or 
other HRSA grant awardees on the education of the vision care workforce 
could provide valuable support for actions to improve the quality of eye 
care through workforce integration.

There are also growing links among educational institutions in pub-
lic health, optometry, and ophthalmology. The schools and colleges of 
optometry include various aspects of public health (e.g., epidemiology, 
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biostatistics, health policy, ethics) in their curricula, and public health con-
tent is included on Part II of the National Board of Examiners in Optometry 
exam. In addition, education on public health is included in the curricula 
of medical schools and ophthalmology residencies. The American Board 
of Ophthalmology includes content about public health on the written 
and oral examinations of ophthalmologists for board certification. APHA’s 
Vision Care Section, whose members include optometrists, ophthalmolo-
gists, and other public health practitioners, was established to promote 
health and well-being with an emphasis on vision and eye health through 
interdisciplinary partnerships (APHA, 2016).

The American Optometric Student Association has partnered with 
Salus University to offer a scholarship to optometry students seeking 
to earn a master’s degree in public health at Salus University, and the  
Massachusetts College of Pharmacy and Health Sciences offers a dual 
degree program in optometry and public health (AOSA, 2016; MCPHS, 
2016). The University of California, Los Angeles (UCLA), provides the 
opportunity for ophthalmology residents to obtain a doctorate in the UCLA 
Fielding School of Public Health during residency, and Johns Hopkins 
University offers a program in public health ophthalmology. Additionally, 
the emergence of initiatives in support of IPE signal new opportunities 
for enhancing interprofessional collaboration and improving population  
health.

Cultivating Leadership and Teamwork

Beyond knowledge of clinical and population health management, 
health care personnel and public health practitioners will need leadership 
abilities that allow them to cultivate trust between different groups and sec-
tors and the capacity to form and articulate a shared vision to unite different 
stakeholders. Leadership programs exist for public health workers, optom-
etrists, and ophthalmologists. For example, the Center for Health Leader-
ship and Practice promotes leadership within the public health workforce 
through its National Leadership Academy programs (CHLP, 2016). AOA 
and the American Academy of Ophthalmology both offer professional lead-
ership programs or training (AAO, 2016d; AOA, 2016b). The Robert Wood 
Johnson Foundation’s Interdisciplinary Research Leaders program provides 
interdisciplinary research teams with the leadership and technical skills 
necessary to pursue research to improve community health and promote 
health equity (RWJF, 2016). The successful cultivation of leadership and 
teamwork skills can positively impact patient and population health out-
comes, by developing a workforce with the competencies necessary to pur-
sue the difficult work of change and improvement at the level of health care  
systems.
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Promoting Cultural Competency

Cultural competency helps build concordance between patients and 
health care providers by challenging providers to think outside of their 
strict biomedical constructs and respond to the cultural barriers that are 
inherent in their patients’ diverse belief systems and views about health, 
health care, and health care providers. For example, religious and spiritual 
beliefs, culturally traditional healing rituals, denial, and conflicting perspec-
tives about the etiology of disease and the efficacy of long-term therapies 
can create roadblocks to the biomedical management of clinical conditions. 
The use of community health centers has been linked to improved health 
outcomes, through addressing health needs with culturally and linguistically 
appropriate services (Torres et al., 2014).34

The Association of American Medical Colleges, the Association of 
Schools and Colleges of Optometry, and the Association of Schools of 
Public Health have made efforts to incorporate cultural competency compo-
nents into the curricula of member institutions. The Liaison Committee on 
Medical Education has required the faculty and students of medical schools 
to “demonstrate an understanding of the manner in which people of diverse 
cultures and belief systems perceive health and illness and respond to vari-
ous symptoms, diseases, and treatments,” and it requires medical students 
to “recognize and appropriately address gender and cultural biases in health 
care delivery, while considering first the health of the patient” (AAMC, 
2005, p. 1). Similarly, the Association of Schools and Colleges of Optom-
etry have developed guidelines for culturally competent eye and vision care 
(ASCO, 2008); the Interprofessional Education Collaborative Expert Panel 
identified “embrac[ing] the cultural diversity and individual differences that 
characterize patients, populations, and the health care team” as a specific 
competency in health professional education (Interprofessional Education 
Collaborative Expert Panel, 2011, p. 19); and the Expert Panel on Cultural 
Competence Education for Students in Medicine and Public Health devel-
oped a set of common cultural competencies that medical and public health 
schools can use to “standardize curricula, benchmark student performance, 
and better prepare graduates for culturally competent practice” (Expert 
Panel on Cultural Competence Education for Students in Medicine and 
Public Health, 2012, p. 1).

Despite these broader gains, many gaps in the cultural competency 
of eye care remain. For example, only limited attempts have been made 

34  Torres et al. (2014) describe community health workers (CHWs) as front-line health 
workers who are members of the communities and provide community outreach programs or 
practices. The authors state that “CHWs are considered to have a deep understanding of the 
issues faced by these communities in accessing health and social services, and are able to offer 
linguistically and culturally appropriate assistance” (Torres et al., 2014, p. 75). 
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to tailor vision interventions to the unique cultural characteristics of the 
patient. Typically, these efforts in the past have been integrated into other 
programs. For example, a study utilizing the Spoken Knowledge in Low 
Literacy in Diabetes survey measured baseline knowledge of low-literate 
Hispanic-speaking individuals with diabetes. Diabetes baseline knowledge 
was weak in understanding the relationship to eye health, with only 31.5 
percent of the study cohort correctly identifying the importance of seeing an 
eye doctor (Pena-Purcell and Boggess, 2014). The use of a 5-week diabetes 
education series conducted with pictorial materials and spoken Spanish sig-
nificantly improved awareness, with 74.6 percent of participants identifying 
the importance of seeing an eye doctor post-intervention (Pena-Purcell and 
Boggess, 2014).

The continuing development, implementation, and evaluation of 
cultural competence programs, training modules, and educational tools 
designed to improve the affective dimensions of communication and clinical 
behavior along with increasing the diversity in the health care workforce 
can help increase patient–provider concordance, reduce implicit bias, and 
not only address the public health challenge of eliminating ethnic and 
cultural disparities, but also address contributors to the health outcomes, 
affecting the health of vulnerable populations (Elam and Lee, 2013; IOM, 
2003b; Sabin and Greenwald, 2012). Including training in cultural compe-
tency in all medical, optometric, allied health, and public health educational 
programs could be an effective strategy for improving health system qual-
ity across all specialties and professions. Finally, while this discussion has 
focused on the development and training of the clinical eye and vision care 
workforce, similar interventions may be necessary to develop a patient-
centered and culturally proficient public health workforce.

CONCLUSION

A comprehensive population health approach to reducing vision 
impairment and promoting eye and vision health requires, among other 
important components, the ability to deliver and measure high-quality care. 
Establishing clear messaging about who should receive what care and when 
is essential to educating not only the public, but also health care and popu-
lation health fields. A single set of evidence-based guidelines, especially in 
the context of vision screenings and comprehensive eye examinations, that 
adhere to specific development standards can improve the uniformity and 
quality of patient care, establish a consistent baseline from which to mea-
sure improvement, and promote accountability for eye and vision health 
outcomes and care processes.

Quality improvement initiatives are important to help standardize care 
and address factors that contribute to unnecessary vision impairment and 
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inequitable health outcomes. Numerous governmental and health care enti-
ties are engaged in various CQI activities, but the evidence generated thus 
far has only led to a handful of nationally endorsed quality measures for 
specific diseases and conditions. Other measures related to vision screen-
ings, general eye examinations, and vision rehabilitation are still lacking. 
Addressing the key research gaps and opportunities (see Box 7-5) could lead 
to additional improvements in the quality of eye and vision care. However, 
this research will require a broad set of surveillance and monitoring tools, 
which are currently limited (see Chapter 4).

Integrated models of care have the potential to improve detection 
and diagnosis of vision problems and subsequent referral to eye care pro-
viders. Patient-centered medical homes, ACOs, and other integrated care 
models provide lessons in collaboration and coordination that can inform 
efforts to integrate vision care, medicine, and public health. Investment in 
emerging technologies may also increase the accessibility of vision care for 
underserved populations. There is a need for cross-disciplinary education 
and training in the public health, eye and vision care, and broader clini-
cal workforces, emphasizing cultural competency, leadership, teamwork, 
and awareness of the interrelations between eye and vision health, general 
health, and population health. The alignment of professional guidelines for 
eye and vision care, investment in CQI activities, and the integrated deliv-
ery of eye and vision care with the general field of medicine will require 
collaboration and commitment from a wide range of complementary, yet 
sometimes competing, stakeholders. Although this will be challenging, it 

BOX 7-5 
Key Research Gaps and Opportunities

•  Identify and characterize current models of integrated eye and vision care to 
assess the potential of ACOs and PCMHs to improve eye and vision health 
and to promote the development of cost-effective integrated models for eye 
and vision care.

•  Assess the benefits and harms of existing vision screening programs, improve 
the sensitivity and specificity of current and emerging vision screening tools, 
and develop methods of vision screening that are cost-effective.

•  Identify, assess, and improve training programs to promote collaborative prac-
tices and shared knowledge of eye and vision health among health care 
providers and public health professionals.

•  Develop health information technologies that meet the needs of clinical eye 
and vision care providers, and identify and address barriers to adoption of 
these technologies among stakeholders in eye and vision care.
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can be done and is necessary to improve the quality of eye and vision care 
and to promote the overall health of populations in the United States.
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Meeting the Challenge of Vision Loss in 
the United States: Improving Diagnosis, 

Rehabilitation, and Accessibility

Vision impairment can adversely affect an individual’s health, function-
ing, and quality of life (QOL) in numerous ways. “Low vision adversely 
affects many daily activities, such as writing a check, telling time, look-
ing for daily items, using a phone, managing medications, and preparing 
a meal” (Liu et al., 2013, p. 280). Vision impairment may comprise a 
patient’s mobility, as well as his or her ability to read and drive (Brown 
et al., 2014; Owsley and McGwin, 2010; Swenor et al., 2015). Vision 
impairment in children and young adults affects development and academic 
performance, with a long-term, detrimental impact on QOL (Davidson and 
Quinn, 2011). Vision impairment is also associated with reduced mental 
and physical health (Crews et al., 2006, 2016b; Zhang et al., 2013a) and 
with increased risk of falls, injury, and mortality (Christ et al., 2014; Crews 
et al., 2016a; Patino et al., 2010). Vision impairment is associated with less 
education, lower income, and lower employment rates (Erickson, 2016). 
Chapter 3 discusses in further detail the adverse effects of vision impair-
ment on QOL, independence, mobility, falls and injuries, mental health, 
cognition, and mortality.

A considerable portion of vision impairment can be prevented, miti-
gated, or reversed through public health intervention and clinical treat-
ment. For example, estimates of uncorrected refractive error range from 
8.2 million to 15.9 million (Varma et al., 2016; Wittenborn and Rein, 
2016). However, even if all preventable cases of vision impairment were 
eliminated, millions of Americans would still live with vision impairment 
because of limits in the ability to prevent and manage eye disease. In 2015, 
4.24 million U.S. adults ages 40 and older were affected by uncorrectable 
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vision impairment, including blindness; this number is projected to rise to 
almost 8.96 million by 2050 (Varma et al., 2016).1 Given the magnitude of 
this burden, meeting the health care needs of visually impaired populations 
is a challenge—a challenge that will only grow over time. Yet, with appro-
priate access to high-quality care and interventions that effectively manage 
vision loss, individuals with chronic vision impairment can gain significant 
advantages in facing this major health obstacle. Lacking these services and 
interventions, however, the consequences of vision impairment on one’s life 
can be substantial and broad ranging.

Congenital, genetic, and acquired eye diseases and conditions, such as 
untreated amblyopia, retinitis pigmentosa, and Stargardt’s disease can lead 
to chronic vision impairment in children and young adults (Bradfield, 2013; 
NEI, 2014, 2015). Chronic vision impairment in these populations can 
impose a considerable public health burden by adversely affecting health 
and socioeconomic outcomes across the lifespan. The greatest burden of 
eye disease, however, falls on older populations, who are at increased risk 
for age-related eye disease (CDC, 2009; Gilbert and Foster, 2001). In their 
advanced forms, age-related eye diseases such as glaucoma and diabetic 
retinopathy can result in irreversible vision loss, and the aging of the U.S. 
population means the prevalence of these diseases and the vision impair-
ment they can entail is projected to increase in the coming decades (NEI, 
2010).

For individuals with vision impairment that cannot be corrected by 
available refractive, medical, or surgical treatments, vision rehabilitation 
has the potential to prevent depression and emotional distress and to 
improve or maintain QOL, the ability to perform daily activities, and 
overall visual ability (Brody et al., 2005; Goldstein et al., 2015; Lamoureux  
et al., 2007; Walter et al., 2007).2 According to an Agency for Healthcare 
Research and Quality (AHRQ) report, the aim of vision rehabilitation is “to 
maximize the use of any residual vision that an individual might have and 
provide practical adaptations that reduce the disabilities associated with 
low vision or blindness” (AHRQ, 2004, p. 36). Desired outcomes of vision 

1  In 2015, 3.22 million adults ages 40 and older had vision impairment (visual acuity worse 
than 20/40, but better than 20/200), and 1.02 million were blind (visual acuity of 20/200 or 
worse, based on visual acuity in the best-corrected, better-seeing eye). In 2050, 6.95 million 
adults ages 40 and older are projected to have vision impairment and 2.01 million are pro-
jected to be blind (Varma et al., 2016).

2  Vision rehabilitation and low vision rehabilitation refer to the same care processes and 
models. As noted in Chapter 1, this report will use the term vision impairment, rather than 
low vision, to describe patients with functional limitations of the eye(s) or visual system that 
result from vision loss. In keeping with this decision, vision rehabilitation—rather than low 
vision rehabilitation—will be used throughout the report. See Chapter 1 for further informa-
tion on terminology. 
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rehabilitation include increased functional ability, independence, and QOL 
(AHRQ, 2004). However, achieving these outcomes is made challenging 
by the existence of several impediments to the provision of accessible and 
high-quality vision rehabilitation services.

Awareness of the benefits of vision rehabilitation may be limited among 
providers and patients, which creates missed opportunities for improving 
health outcomes (Casten et al., 2005; Lam and Leat, 2013; O’Connor et 
al., 2008). Limitations in the eye and vision care workforce and in the 
availability of some vision rehabilitation services may prevent patients from 
accessing needed care (Goldstein et al., 2012; Owsley et al., 2009). Minor-
ity race and ethnicity and lower socioeconomic position pose barriers to 
accessing primary eye and vision care and could potentially compromise 
access to vision rehabilitation services as well (Zhang et al., 2012, 2013b). 
Inadequate research on the cost, effectiveness, and cost-effectiveness of 
vision rehabilitation services constrains treatment options that providers 
may consider or confidently recommend.

This chapter explores the role of vision rehabilitation in promoting the 
health, functioning, and QOL of people in the United States living with 
chronic vision impairment. The vision rehabilitation process as well as key 
interventions and unique care models will be discussed. Major barriers to 
vision rehabilitation quality and access will be explored, as well as strate-
gies to overcome them. The chapter will also highlight opportunities and 
innovative directions related to models of care that hold great promise for 
lessening the impacts and consequences of chronic vision impairment.

VISION REHABILITATION INTERVENTIONS AND MODELS

Overview of the Vision Rehabilitation Process

Vision rehabilitation services comprise a wide array of models of care 
and interventions and services provided by numerous professionals working 
in varied clinical settings to accomplish a diverse range of goals. Accord-
ing to the National Eye Health Education Program of the National Eye 
Institute (NEI):

Vision rehabilitation helps people adapt to vision loss and maintain their 
current lifestyle. A vision rehabilitation program offers a wide range of 
services, including training in the use of magnifiers and other adaptive 
devices, ways to complete daily living skills safely and independently, 
guidance on modifying residences, and information on where to locate 
resources and support. These programs typically include a team of profes-
sionals consisting of a primary eye care professional and an optometrist 
or ophthalmologist specializing in low vision. Occupational therapists, 
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orientation and mobility specialists, certified low vision therapists, coun-
selors, and social workers may also be a part of this team. (NEHEP, n.d.)

Binns et al. (2012) states that “vision rehabilitation services conform 
to a variety of different models” that vary in the number and type of 
services they emphasize and offer (p. 36). Vision rehabilitation models of 
care include hospital-based vision rehabilitation services, multidisciplinary 
outpatient and community-based services, and self-management education 
programs (Ryan, 2014). Other current and proposed models offer a range 
of tiered, increasingly comprehensive services designed to meet the needs 
of patients with different needs and degrees of vision impairment (Leat, 
2016; VA, 2015). In addition to optometrists and ophthalmologists, vision 
rehabilitation can involve opticians, occupational therapists, physical thera-
pists, vision rehabilitation therapists, vision rehabilitation teachers, social 
workers, orientation and mobility specialists, psychologists, and counselors, 
among others (Binns et al., 2012; Markowitz, 2006b). Vision rehabilita-
tion services can be provided in specialized vision centers, general or reha-
bilitation hospitals, outpatient clinics, extended care facilities, private and 
university-based optometry and ophthalmology practices, private homes, 
community-based health centers, and facilities operated by government 
agencies, nonprofit organizations, or community groups (Deremeik et al., 
2007; Owsley et al., 2009; Ryan, 2014).

Despite this heterogeneity in the provision, organization, setting, and 
scope of care, vision rehabilitation services share a common, overarching 
model of care. This overarching model describes vision rehabilitation as a 
process of care that begins with examination and diagnosis, followed by 
development of a treatment plan, and then proceeds to management of 
vision impairment (Markowitz, 2006b). Reevaluation of the patient leads 
to adjustments as necessary to the treatment plan until the patient’s needs 
have been addressed or treatment options have been exhausted. Below,  
Figure 8-1 depicts the vision rehabilitation process in the context of the 
larger continuum of eye and vision care.

Clinical practice guidelines (guidelines) developed by the Ameri-
can Academy of Ophthalmology and American Optometric Association 
(AOA) recommend comprehensive eye exams as the initial step in the 
vision rehabilitation process (AAO, 2013; AOA, 2007). Initial care of 
the vision rehabilitation patient may include an initial assessment to 
determine the patient’s medical history, a brief examination to confirm the 
medical history, determination of cognitive function, and identification of 
priority tasks for rehabilitation, followed by comprehensive assessment 
of residual visual function and residual functional vision (Markowitz, 
2006b). Assessment of residual visual function can include assessment of 
refractive error, visual acuity, visual fields, oculomotor functions, cortical 
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visual integration, and light characteristics affecting visual (Markowitz, 
2006b). The assessment of residual functional vision is used to determine 
“how well a patient uses residual visual function to perform routine tasks 
in different places, using different items, and throughout the day,” and its 
results inform the development of the treatment plan (Markowitz, 2006b, 
p. 299).

Vision rehabilitation treatment plans are guided by the concept of 
patient-centered care, and therefore account for the unique preferences, 
goals, priorities, and relevant contextual factors (e.g., health status, social 
and educational supports, presence of stakeholder networks) of the individ-
ual patient when addressing the consequences of vision loss (IOM, 2001). 
Among U.S. adults referred to vision rehabilitation services, such conse-
quences often include difficulty reading, driving, using assistive devices, 
performing daily activities inside and outside the home, walking, watching 
television, and performing work- and school-related activities (Brown et 
al., 2014).

To address these problems, vision rehabilitation treatment plans may 
include prescription of, and training in the use, of low vision aids and 
devices, orientation and mobility training, modification of home and work 
environments to promote functioning and safety, training in adaptive strat-
egies and skills, and counseling, among other interventions and services 
(Binns et al., 2012; Markowitz, 2006b; Mogk and Goodrich, 2004; Ryan, 
2014). The effectiveness and scope of vision rehabilitation models of care 
and services and interventions are explored below.

Clinical Eye and Vision Care

Medical and
Surgical Eye
and Vision

Care

Vision
Screening

Vision
Rehabilitation

Eye
Examination

and Diagnosis
Treatment Reassess-

ment
Patient

Outcome

FIGURE 8-1 Conceptual framework of vision rehabilitation.
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The Effectiveness of Vision Rehabilitation

Although evidence for the effectiveness of vision rehabilitation is still 
emerging, some available research does indicate that vision rehabilitation 
helps improve health and visual functioning for patients in numerous age 
groups and with different degrees and causes of vision impairment. One 
prospective, observational study measured the effects of vision rehabilita-
tion on overall visual ability and on performance in four domains: read-
ing, mobility, visual motor function, and visual information processing  
(Goldstein et al., 2015). Among 468 adult patients seeking vision rehabili-
tation services, 47 percent achieved a minimum clinically important dif-
ference in overall visual ability between baseline and reevaluation at 6 to 
9 months. Over the same 6- to 9-month period, 27 percent to 44 percent of 
participants experienced minimum clinically important differences in their 
performance in a functional domain (Goldstein et al., 2015). A randomized 
controlled trial (RCT) compared the effects of vision rehabilitation to no 
treatment on reading ability, mobility, visual information processing, and 
visual motor skills among 126 adults with vision impairment (Stelmack 
et al., 2008).3 Over 4 months, participants receiving vision rehabilitation 
achieved significant improvements in all functional domains, while those 
receiving no treatment experienced declines in all functional domains. A 
survey of 105 patients who reported receipt of vision rehabilitation found 
that these services were associated with significant improvements in the 
ability to perform near-vision activities (e.g., reading ordinary and small 
print, performing near-vision work, self-grooming, ambulating down stairs 
during full- and low-light conditions) and distance-vision activities (e.g., 
reading street signs, recognizing people, watching television). Patients also 
reported nonsignificant improvements in perceived ability to perform vision-
related social activities (Walter et al., 2007).4 Specific vision rehabilitation 
programs and interventions have been associated with increased social 
participation and overall QOL, as well as decreased emotional distress and 
increased vision-related functioning, especially among patients with visual 
impairments who were depressed prior to receiving vision rehabilitation 
(Berger et al., 2013; Brody et al., 2002, 2005; Lamoureux et al., 2007).

3  Vision impairment was defined as visual acuity of worse than 20/100 and better than 
20/500 in the better-seeing eye. Participants had diagnosis in the better-seeing eye of macular 
degeneration, macular dystrophy, macular hole, or inflammation of the macula. Vision reha-
bilitation included examination, education on the eye disease diagnosis and prognosis, pre-
scription of low vision devices, five weekly sessions of low vision therapy, and one home visit.

4  Vision rehabilitation included comprehensive low vision examinations and functional vi-
sion assessments, assessments of daily activities, referrals to community services, orientation 
and mobility evaluations, counseling, and device funding.
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Although most patients in vision rehabilitation are adults, these services 
also appear to confer gains in visual functioning on children and adoles-
cents. An observational study on the effects of vision rehabilitation among 
183 children ages 8 to 16 with vision impairment who were living in India 
found that visual disability was significantly decreased 3 to 4 months after 
baseline for participants with mild, moderate, and severe vision impair-
ment (Gothwal et al., 2015). Among children ages 6 to 16 with vision 
impairment, prescription of, and training on, low vision aids significantly 
improved near and distance visual acuity and self-reported ability to per-
form activities such as reading textbooks and copying from a blackboard 
(Ganesh et al., 2013).5 However, a systematic review found that vision 
rehabilitation in children is severely understudied, most investigations are 
descriptive case series with small sample sizes, and these limitations permit 
few conclusions to be drawn from the available literature (Chavda et al., 
2014).

Research suggests that patients with vision impairment consequent to 
eye diseases, including age-related macular degeneration (AMD), glaucoma, 
diabetic retinopathy, and amblyopia can all benefit from rehabilitation 
(Demers-Turco, 1999; Ganesh et al., 2013; Hooper et al., 2008; Luo et al., 
2011; Nilsson, 1986). However, the extent of the benefits of vision reha-
bilitation may vary among patient groups, measures of visual functioning, 
and rehabilitation interventions and models. Wang et al. (2012) found that 
multidisciplinary vision rehabilitation led to significantly greater improve-
ments in overall visual ability among visually impaired patients than in 
legally blind patients at 30 days and 3 months follow-up (p. 1403). Patients 
ages 85 and older saw significantly greater improvements in overall visual 
ability than patients ages 84 and younger, as did patients without glaucoma 
versus those with the disease (Wang et al., 2012).6 Another study found 
that the impact of vision rehabilitation on visual ability varies among func-
tional domains. Specifically, a greater proportion of patients receiving vision 
rehabilitation achieved minimum clinically important differences in read-
ing ability (44 percent), than in vision motor function (38 percent), vision 
information processing (33 percent), or mobility (27 percent) (Goldstein 
et al., 2015). A study comparing two methods of training adult patients 

5  Vision rehabilitation included examination, educational guidance and counseling, training 
in use of assistive software, and prescription of, and training in, low vision aids. 

6  Vision impairment replaces the term “low vision,” defined as a visual acuity of <20/60, 
but ≥20/200. Legally blind was defined as best-corrected visual acuity of <20/200 or constric-
tion of visual field to within 10 degrees of fixation, irrespective of visual acuity. Intergroup 
differences in the impact of vision rehabilitation are based on the U.S. Department of Veterans 
Affairs Low-Vision Visual Functioning Questionnaire (VA LV VFQ-48) scores. Scores from 
the Impact of Vision Impairment Questionnaire showed no significant intergroup differences 
in the impact of vision rehabilitation.
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with vision impairment in the use of low vision aids for reading found that 
extended training (i.e., five weekly 1-hour sessions) as compared to standard 
training (i.e., one weekly 1-hour session) was associated with significantly 
greater improvements in reading speed and accuracy at 5 and 12 weeks 
from baseline. At 12 weeks from baseline, compared to participants who 
received standard training, those who received extended training reported 
less difficulty performing common vision-related tasks and rated their eye-
sight higher (Scanlan and Cuddeford, 2004). As discussed below, clinical 
outcomes achieved by different models of care in vision rehabilitation also 
vary, though differences in study methodologies and patient populations 
make it difficult to compare the clinical effectiveness of these models.

These and other research findings suggest that generalizations about 
the effectiveness of vision rehabilitation services may not be applicable to 
a particular intervention, model of care, or treatment plan in vision reha-
bilitation. Similarly, the diversity in the limitations, needs, and priorities of 
vision rehabilitation patients mean that those interventions and models of 
care found to be effective for one patient or patient group may be of lim-
ited therapeutic value to another. A systematic review concluded that while 
research suggests that vision rehabilitation can benefit patients with vision 
impairment, the available evidence is insufficient to make more specific 
claims about the characteristics of an effective rehabilitation program, the 
patient populations most likely to benefit from rehabilitation, the value of 
rehabilitation for children, or the cost-effectiveness of vision rehabilitation 
(Binns et al., 2012). Future research on vision rehabilitation will need to 
employ a standardized methodology and prioritize investigations that iden-
tify the effectiveness of specific interventions and care models in achieving 
the unique treatment goals of a given population.

Vision Rehabilitation Services and Interventions

As described above, accomplishing the many individualized goals of 
vision rehabilitation will require an array of interventions and many provid-
ers. Optometrists and ophthalmologists may prescribe low vision optical 
systems that improve functionality in activities ranging from reading and 
writing to driving and social events (AAO, 2013; AOA, 2007). Orientation 
and mobility specialists can provide training in the use of white mobility 
canes, guide dogs, and other techniques that help preserve mobility in 
the home and community (ACVREP, 2014a). To improve productivity 
and functioning in the workplace and beyond, occupational therapists 
teach patients with vision impairment adaptive strategies, including the 
use of sensory techniques that rely on touch and hearing to perform tasks  
(Markowitz, 2006a). Low vision therapists and vision rehabilitation thera-
pists may assist patients with vision impairment in adapting their work and 
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home environments to promote functioning and safety, or train patients in 
the use of low vision aids and devices, as well as techniques to maximize 
remaining visual function (ACVREP, 2014b). It is important to note that 
the individuals involved in the care of patients with vision impairment may 
also be informal caregivers who are not trained in vision rehabilitation. 
Furthermore, several types of providers, including low vision therapists 
and orientation and mobility specialists, are not recognized as providers by 
Medicare and, as a result, cannot be compensated by Medicare for the care 
of beneficiaries with vision impairment. The following section describes in 
greater detail the interventions that clinicians, therapists, and specialists 
provide in the course of treatment.

Optical Low Vision Aids

An impaired ability to read is a common complaint among patients 
seeking vision rehabilitation. Among 819 new patients at 28 vision reha-
bilitation centers in the United States, 66.4 percent reported difficulty read-
ing (Brown et al., 2014). In another study, 69 of 87 participants identified 
improved reading ability as a goal of vision rehabilitation. Moreover, 89.9 
percent of those who identified improved reading ability as a goal ranked 
this goal as very important (Renieri et al., 2013). Prescription and training 
in the use of optical low vision aids is one strategy for improving reading 
ability and other measures of visual functioning. Non-electronic optical low 
vision aids include spectacle-mounted and hand-held microscopes and tele-
scopes for near and distance magnification, prisms for field enhancement, 
and selective absorption filters and occlusion for contrast and glare control 
(AOA, 2007; Minto and Butt, 2004). Electronic optical low vision aids 
include electronic video magnification (e.g., hand-held “camera,” closed 
circuit television [CCTV]) and computer-based magnification (AOA, 2007; 
Minto and Butt, 2007). A systematic review to assess the effectiveness of 
occupational therapy interventions for improving reading ability in older 
adults with vision impairment found moderately strong evidence to support 
the use of electronic magnifiers, while the evidence supporting the use of 
optical magnifiers was limited. One study reported that vision rehabilitation 
including training in the use of magnifying devices and vision aids resulted 
in significant improvements in self-estimated reading ability (Renieri et al., 
2013). Another study investigated the effect of low vision aids on the read-
ing ability of 530 adults ages 52 to 98 and diagnosed with AMD (Nguyen 
et al., 2009). Without low vision aids, reading speed was less than 30 words 
per minute (wpm) for almost all participants. After training in the use of 
electronic and non-electronic low vision aids, reading speed increased sig-
nificantly from 20 ± 30 wpm to 72 ± 35 wpm. Improvements in reading 
speed were significantly greater for individuals with best-corrected distance 
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visual acuity of ≥20/200 or better in the better-seeing eye compared to those 
with best-corrected distance visual acuity of <20/200 in the better-seeing 
eye (Nguyen et al., 2009).

By comparison with these promising findings, several systematic reviews 
have found the evidence supporting the use of low vision aids to be insuf-
ficient or of low quality. For example, a systematic review examining the 
evidence for the impact of conventional hand-held magnification, optical 
telescopes, and stand-mounted or hand-held electronic magnification on 
reading ability in people with vision impairment, concluded that there was 
insufficient evidence due to the small size and moderate to low quality of 
available studies, and the outdated research on electronic magnification 
in particular (Virgili et al., 2013). Two other systematic reviews found no 
RCTs or quasi-RCTs comparing optical low vision aids to standard refrac-
tive correction or exploring the use of assistive technologies (e.g., CCTV, 
electronic vision enhancement systems, tablet computers, screen readers, 
screen magnifiers, optical character recognition programs) among children 
ages 5 to 16 with vision impairment (Barker et al., 2015; Thomas et al., 
2015). The discrepancies observed among studies regarding the effect of 
optical low vision aids on reading ability and other measures of visual 
functioning may be the result of several differences in the characteristics of 
study cohorts, the types of optical low vision aids provided, and the dura-
tion and quality of training in the use of these aids. For example, studies 
suggest that difficulty using visual assistive equipment is a common concern 
among patients in rehabilitation programs, and that extended training in 
low vision aids is correlated with an improved reading ability and increased 
QOL (Brown et al., 2014; Scanlan and Cuddeford, 2004). As indicated by 
the findings of systematic reviews, more research is needed to determine 
how training, patient characteristics, and other factors mediate the impact 
of low vision aids on visual functioning.

Orientation and Mobility Training

Performance in mobility-related activities is a common concern among 
patients seeking vision rehabilitation services. In the Low Vision Rehabilita-
tion Outcomes Study, 16.3 percent of participants reported difficulty with 
walking or with daily activities outside the home (Brown et al., 2014). A 
survey of older adults seeking vision rehabilitation in the United States 
found that 52 percent of 564 responding participants reported a fall in the 
previous 2 years, and that 23 percent and 16 percent of 699 responding 
participants reported using a straight cane or a walker/rollator, respec-
tively (Goldstein et al., 2012). Defined as “a sequential process in which 
visually impaired individuals are taught to utilize their remaining senses 
to determine their position within their environment and to negotiate safe 
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movement from one place to another,” orientation and mobility is a strat-
egy for improving the functional status of individuals with vision impair-
ments (ACVREP, 2015, p. 5).

Techniques to improve mobility include the use of white mobility canes, 
guide dogs, human guides, and mental mapping. Research to assess the 
effectiveness of these techniques is limited. For example, a recent systematic 
review discovered very few studies or other documents on the develop-
ment, content, feasibility, or effectiveness of white cane training programs  
(Ballemans et al., 2011). More generally, a 2010 systematic review was 
unable to reach any conclusions regarding the effectiveness of mobility 
and orientation training in general, and it recommended carrying out RCTs 
to compare the effectiveness of different training methods (Virgili, 2010). 
Another systematic review found insufficient evidence to support multidisci-
plinary vision rehabilitation, driving simulator training, or driver education 
programs as effective interventions for improving or maintaining commu-
nity mobility (Justiss, 2013).

Zijlstra et al. (2013) report on the development of a structured and 
theory-based approach to white cane training that includes two in-person 
meetings and one telephone conference that emphasize problem-solving 
and addressing psychosocial issues related to the use of the cane, in addi-
tion to practical training (pp. 7, 17). An initial study comparing the effec-
tiveness of this novel training program approach with regular training 
programs among 68 older adults with vision impairment found no sig-
nificant differences (89 percent versus 84 percent) in the proportion of 
participants reporting that training was beneficial, although participant 
ratings of overall training, trainer performance, and participant engagement 
were higher for the standardized programs than for the regular program  
(Ballemans et al., 2012).

Environmental Modifications

Among the 819 patients recruited for the Low Vision Rehabilitation 
Outcomes Study, 11.7 percent reported problems with glare and lighting, 
15.1 percent reported problems with performing in-home activities, and 
10.3 percent reported vision-related difficulties in recognizing faces and 
interacting in social situations (Brown et al., 2014). Modifications to the 
home and work environment can help address these issues. Interventions 
include marking the edges of stairs with brightly colored tape, using large 
print reading materials, placing raised or fluorescent markings on the dials 
and buttons of appliances, and placing drapes and lamps to decrease glare 
and increase luminescence (AHRQ, 2002). Research into the impact of 
these interventions is limited: a recent systematic review of environmental 
interventions for individuals with vision impairment found no RCTs or 
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quasi-RCTs that compared the effect of environmental and/or behavioral 
interventions to other environmental and/or behavioral interventions or 
controls on adults ages 60 and older with vision impairment (Skelton et al., 
2013). An AHRQ report observes that the paucity of controlled trials may 
be due to the individualized nature of these interventions, and the fact that 
third-party payors have not pursued or called for research to support these 
interventions because they “have not typically been subject to reimburse-
ment” (AHRQ, 2002).

Nonetheless, some evidence exists to support specific modifications. 
For example, one study found that reading performance among study 
participants with vision impairment consequent to AMD was significantly 
improved under optimal lighting levels as compared to the lighting level 
found inside most homes and other buildings (Bowers et al., 2001). Light-
ing improvements have also been shown to improve QOL and also the 
performance of some activities of daily living (ADLs) among individuals 
with vision impairment (Brunnström et al., 2004). An RCT assessed the 
impact of a home safety assessment and modifications to improve safety 
in the home environment on falls and fall-related injuries in adults ages 
75 and older with vision impairment and found that among participants 
who received the home safety assessment as compared to those who did 
not receive the assessment, the incidence rate ratio of falls and injurious 
falls was 0.59 and 0.81, respectively (Campbell et al., 2005). Another RCT 
assessed the impact of an intervention to remove home hazards on falls in 
older adults with and without vision impairments (Day et al., 2002). In 
combination with an intervention to improve vision and/or an intervention 
to improve strength and balance through an exercise program, reduction 
of home hazards significantly reduced the rate ratio of falls in comparison 
to participants who received no interventions (Day et al., 2002). Further 
research is needed on the effectiveness and cost-effectiveness of single- and 
multi-component environmental modifications in home, work, and aca-
demic environments for promoting safety and functioning in individuals 
with vision impairment.

Adaptive Strategies: Knowledge, Skills, and Tools

In the context of vision rehabilitation, adaptive strategies may include 
learned behaviors and skills that allow individuals with vision impairment 
to independently, effectively, and safely perform daily activities as well as 
the broader range of activities required to fully participate in social, politi-
cal, economic, educational, and recreational activities. At their most basic, 
these strategies help individuals with vision impairment bathe, dress, and 
eat without assistance. For example, patients may be advised to place a fin-
ger just inside the lip of a cup while pouring liquid into it in order to avoid 
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spills (VisionAware, 2016b). Patients with difficulty distinguishing colors 
may be taught to label their clothing (e.g., “navy” or “black”) to help iden-
tify items that match (VisionAware, 2016a). More complex or particular 
strategies aid individuals with vision impairment in their ability to shop for 
food, cook meals, clean their homes, manage finances, communicate with 
friends and family, and move freely in the community.

Some adaptive strategies involve maximizing remaining visual function. 
For example, eccentric viewing is a technique in which patients learn to use 
portions of the retina that have not been damaged by disease. Training in 
eccentric viewing is included as a strategy for managing central visual field 
defects in the AOA guidelines for vision rehabilitation and is listed as an 
occupational therapy and reading rehabilitation intervention in the Ameri-
can Academy of Ophthalmology guidelines for vision rehabilitation (AAO, 
2013; AOA, 2007). A systematic review of the effectiveness of eccentric 
viewing training for improving performance of daily visual activities in 
individuals with vision impairment consequent to AMD included five stud-
ies that had reported statistically significant improvements in reading speed, 
maximal reading speed, duration of reading, reading comprehension, and 
performance in daily activities (Hong et al., 2014). The review authors 
concluded that eccentric viewing training has a moderate-sized effect on 
the ability of the studied populations to perform daily visual activities 
(Hong et al., 2014). Another systematic review found that moderate quality 
evidence supported eccentric viewing training incorporating or in conjunc-
tion with steady eye training as a method to improve near visual acuity, 
reading speed, and the ability to perform ADLs in patients with central 
vision loss (Gaffney et al., 2014). Further research is needed to ascertain 
the effect of eccentric viewing training on distance visual acuity and QOL, 
and the comparative effectiveness and cost-effectiveness of different training  
programs.

Other adaptive strategies use hearing and touch to promote function-
ing. For example, a growing body of research has documented the ability 
of blind individuals to use echolocation for navigation, with studies dem-
onstrating the ability of echolocation experts to assess with considerable 
accuracy the position, size, distance, and shape of objects in space, as well 
as the distance and location of sounds (Kolarik et al., 2014; Kondo et 
al., 2012; Milne et al., 2014; Schenkman and Nilsson, 2010; Schornich 
et al., 2012, 2013; Teng et al., 2012; Vercillo et al., 2015; Wallmeier and 
Wiegrebe, 2014a,b). Teng and Whitney (2011) demonstrated that, even 
without feedback or formal training, some normally sighted individuals can 
rapidly learn to determine the size and position of objects in space by means 
of echolocation, suggesting that echolocation training could be pursued as 
a strategy to promote mobility in individuals with vision impairment.
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The use of low vision aids and devices, Braille typewriters and dynamic 
readers, white mobility canes, and environmental modifications are also 
examples of adaptive strategies even though these strategies use tools in 
addition to learned behaviors and skills to enhance functioning. Emerg-
ing technologies, such as self-driving cars, text-to-speech and speech-to-
text software, electronic personal navigation systems, and a broad range 
of smartphone applications offering services for individuals with vision 
impairment hold potential for expanding opportunities for increased inde-
pendence, functioning, and participation among populations with vision 
impairment.

Models of Vision Rehabilitation

Although the majority of existing vision rehabilitation programs share 
an overarching care process (i.e., examination, diagnosis and develop-
ment of treatment plan, vision rehabilitation services and interventions), 
broad variation exists in the organization and delivery of vision reha-
bilitation services. For example, highly integrated vision rehabilitation 
programs, such the U.S. Department of Veterans Affairs’ (VA’s) Vision 
Impairment Services in Outpatient Rehabilitation (VISOR) Program, pro-
vide individualized care in a residential setting staffed by multidisciplinary 
teams that offer a range of services (VA, 2016). Other programs offer self-
management education in short, weekly classes provided in a community  
setting.

These models of care differ in the setting, cost, duration, scope, 
emphasis, and organization of the services they provide. These differ-
ences can affect program effectiveness in unpredictable ways. For exam-
ple, one study comparing conventional vision rehabilitation services (i.e., 
examination and provision of low vision aids and support services by a 
multidisciplinary team) to enhanced services (usual care plus an 8-week 
self-management program to develop problem-solving and coping skills) 
found no significant differences between the programs in terms of impacts 
on the vision-specific QOL, emotional well-being, adaption to vision loss, 
or self-efficacy of patients (Rees et al., 2015). Other studies confirm that 
more comprehensive care does not necessarily lead to better outcomes. 
Several systematic reviews have identified evidence indicating that multi-
disciplinary or multicomponent interventions are effective at promoting 
independent functioning in the home and community, and for maintaining 
or enhancing social participation (Justiss, 2013; Liu et al., 2013; Smallfield 
et al., 2013). Individual and group-based problem-solving—in which par-
ticipants identify problems, establish goals, develop and implement solu-
tions, and assess outcomes—was strongly supported by the evidence as an 
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effective method for improving social participation among older adults 
with vision impairment (Berger et al., 2013). The following section will 
describe both common and unique models of vision rehabilitation, and 
explore how variation in the scope, organization, and delivery of services 
relates to patient health outcomes.

VA Blind Rehabilitation Services

The VA Blind Rehabilitation Services provide a continuum of vision 
rehabilitation services to improve the functional status and QOL of veter-
ans with any degree of vision impairment (VA, 2015). Intermediate vision 
impairment clinics “focus on effective use of remaining vision through 
the development and use of visual motor and visual perceptual skills” 
and include training in the use of low vision aids (VA, 2015). Advanced 
vision impairment clinics offer orientation and mobility training, including 
instruction on the use of white mobility canes, sensory training, and mental 
mapping. The VISOR Program provides short-term training to improve 
communication skills, access to technology, and the ability to perform daily 
activities. Inpatient Blind Rehabilitation Centers (BRCs) provide “compre-
hensive adjustment to blindness training,” including individual counseling 
and group therapy to support emotional and behavioral health. Comple-
menting BRCs are Vision Impairment Centers to Optimize Remaining Sight 
(VICTORS) programs that offer interdisciplinary rehabilitation services 
for veterans with severe vision impairment. Together, these programs offer 
a range of increasingly comprehensive vision rehabilitation services (VA, 
2015).

Available research suggests that several of these programs can improve 
the functional status and QOL of patients with vision impairment. The VA 
Low Vision Intervention Trial (LOVIT) assessed the effect of a 2-month 
vision rehabilitation program that included an initial examination, five 
weekly sessions to teach adaptive strategies and provide training in the 
use of low vision aids, as well as a home visit to assess the home environ-
ment (Stelmack et al., 2007b, 2008). Among older adults with moderate 
to severe vision impairment consequent to macular disease, compared to 
those who did not receive vision rehabilitation, those who did experi-
enced significant improvements in mobility, reading ability, visual motor 
skill, visual information processing, and overall visual ability at 4 months 
post-baseline (Stelmack et al., 2008).7 In a follow-up study, standard low 
vision therapy (i.e., examination, education on eye disease, training in 

7  Moderate to severe vision impairment was defined as visual acuity worse than 20/100 and 
better than 20/500 in the better-seeing eye.
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eccentric viewing and the use of low vision aids, psychological counseling, 
and social work services) was offered to the original control group, and 
the original experimental group received no additional care (Stelmack et 
al., 2012a). Twelve months after baseline, the original treatment group 
experienced significant losses in mean scores for reading ability and visual 
information processing compared to performance on these outcome mea-
sures at 4 months, while the original control group experienced significant 
improvements in mean scores for all outcome measures compared to per-
formance at 4 months. For both the control and treatment groups, mean 
scores for overall visual ability improved significantly after 12 months 
compared to performance at baseline, although the improvement was 
significantly greater for the treatment group than for the control group 
(Stelmack et al., 2012a).

An economic evaluation found that the average cost per patient was 
significantly lower for the LOVIT program ($404.70) than for compa-
rable care in a BRC ($43,681.70). However, mobility, visual motor skills, 
and overall visual ability—but not reading ability or visual information 
processing—improved more in the BRC than in the LOVIT program 
(Stroupe et al., 2008). A second LOVIT trial to compare the effective-
ness and cost-effectiveness of basic care (i.e., examination, provision of 
low vision aids) and vision rehabilitation (i.e., examination, provision 
of low vision aids, two to three low vision therapy sessions) is planned 
(Stelmack et al., 2012b). Another study investigated the effect of a BRC 
inpatient blind rehabilitation program on vision-specific QOL among 206 
legally blind veterans (Kuyk et al., 2008). Program interventions included 
examination, assessment of psychological and social needs, training in 
the use of low vision aids, and instruction in mobility, performance of 
ADLs, communication, and adaptive strategies. Compared to performance 
at baseline, mean composite score on the National Eye Institute Visual 
Function Questionnaire (NEI VFQ) was significantly higher at 2 and 6 
months post-rehabilitation, although the 6-month post-rehabilitation com-
posite score was significantly lower than the 2-month post-rehabilitation 
composite score. Rehabilitation also significantly improved performance on 
measures of social function, mental health, and vision function (Kuyk et al., 
2008). A prospective observational study of patients who participated in a 
BRC inpatient rehabilitation program found that visual ability decreased 
between 3 and 12 months post-rehabilitation, but remained significantly 
improved over performance at baseline (Stelmack et al., 2007a). Further 
research is needed to assess the effectiveness and cost-effectiveness of other 
components of the VA blind rehabilitation services, including intermediate 
and advanced vision impairment clinics.
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Self-Management Education Programs

Self-management education programs help patients manage chronic 
conditions, such as uncorrectable or irreversible vision impairment. Com-
pared to traditional patient education programs that place the health care 
provider in the role of educator and focus on dissemination of disease- 
specific technical skills and information in order to promote patient compli-
ance with a treatment plan, self-management education programs emphasize  
self-efficacy by placing the patient in charge of identifying issues related to 
their chronic condition and teaching problem-solving skills to address those 
problems (Bodenheimer et al., 2002). Available evidence suggests that self-
management education programs can improve functioning and emotional 
distress among individuals with vision impairment.

A systematic review found that self-management education programs 
can “improve emotional distress, functional ability[,] and self-efficacy in 
elderly people with AMD,” but stated that additional studies with robust 
methodologies were required to substantiate these findings (Lee et al., 2008, 
p. 174). An RCT assessed the effects of a self-management education pro-
gram on 231 adults ages 60 and older with vision impairment consequent 
to AMD. The program involved six weekly 2-hour sessions of didactic 
presentations and group problem-solving, and cognitive and behavioral 
skills training presented to groups of 8 to 10 patients. Patients in the self-
management education program experienced significant improvements in 
emotional distress and functioning; by comparison, changes in emotional 
distress and functioning were not significant for patients in the control 
group receiving no care (Brody et al., 2002). At 6-month follow-up, patients 
in the self-management education program reported significantly less emo-
tional distress, significantly better functioning, and significantly increased 
self-efficacy as compared to patients in the control groups receiving either 
no care or 12 hours of recorded health lectures (Brody et al., 2005). In 
addition, among patients with depression, those randomized to the self-
management education group experienced significantly greater reductions 
in depressive symptoms than did patients randomized to either of the con-
trol groups (Brody et al., 2006).

Studies on populations outside the United States suggest that self-
management education programs can improve perceived security in the per-
formance of several daily activities among patients with vision impairment 
consequent to AMD, and can increase awareness of low vision aids and 
practical strategies to optimize use of remaining vision among caregivers of 
patients with vision impairment (Dahlin Ivanoff et al., 2002; Larizza et al., 
2011). Less promisingly, an RCT examining the impact of a self-management  
education program in addition to usual vision rehabilitation services on 
vision-specific QOL, emotional well-being, self-efficacy, and adaptation to 
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vision loss among Australian adults ages 55 and older with vision impair-
ment found no significant difference between the outcomes of patients in 
the usual care group and those in the usual care plus self-management  
education group (Rees et al., 2015). The authors called for further research 
to identify the patients most likely to benefit from self-management educa-
tion programs and from specific components of such programs, in order to 
better target these interventions.

Models of Vision Rehabilitation in Australia and the United Kingdom

Lamoureux et al. (2007) investigated the effect of a multidisciplinary 
vision rehabilitation service on Australian adults ages 18 and older with 
visual acuity <6/12 or >6/12 with restricted visual fields (p. 1477).8 Reha-
bilitation included an assessment by a member of a multidisciplinary team 
to determine the patient’s needs and goals. Subsequently, an optometrist 
performed an examination and offered low vision aids or rehabilitation 
services (e.g., occupational therapy, orientation and mobility, peer sup-
port, community services) as appropriate. A care plan, including referral 
pathways, is developed and considered complete when the patient “feels 
satisfied that the desired outcomes have been met and cannot identify any 
further service needs” (Lamoureux et al., 2007, p. 1477). Compared to 
participant scores at baseline, emotional well-being and the ability to read 
and access information were significantly improved 3 to 6 months after 
rehabilitation. Nonsignificant improvements in orientation and mobility 
were also observed (Lamoureux et al., 2007). Another study investigated 
an Australian multidisciplinary vision rehabilitation service involving an 
initial assessment to determine patient needs, develop a unique treatment 
plan, and prescribe low vision aid, followed by a review appointment 
within 30 days to assess the need for interventions related to orientation 
and mobility, independent living, recreation, adaptive technologies and 
devices, and counseling, among others (Wang et al., 2012). The reported 
effectiveness of these services depended on the assessment tool used. 
According to the VA Low-Vision Visual Functioning Questionnaire (VA 
LV VFQ-48), mean scores on measures of reading ability, visual informa-
tion, visual motor, and overall visual ability had improved significantly at 
30 days—but not at 3 months—compared to performance at baseline. By 
comparison, according to the Impact of Vision Impairment questionnaire, 
mean scores on measures of mobility and independence at 30 days and 
3 months were significantly improved over performance at baseline, and 
overall mean score was significantly improved at 3 months—but not at 
30 days—compared to performance at baseline. In addition, mean scores 

8  A visual acuity of 6/12 (meters) converts to a visual acuity of 20/40 (feet).
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on the VA LV VFQ-48 indicate that the benefits of vision rehabilitation 
were more pronounced for patients with best-corrected visual acuity of 
<20/60 and ≥20/200 compared to patients who were legally blind (i.e., 
best-corrected visual acuity <20/200 or constriction of visual field to 
within 10 degrees of fixation) for all mean scores, for patients ages 86 and 
older compared to those ages 85 and younger, and for patients without 
glaucoma compared to those with glaucoma (Wang et al., 2012). Further 
research is needed to determine how to adapt vision rehabilitation ser-
vices to better meet the needs of all patient populations, and to develop 
standardized methods for assessing outcomes from vision rehabilitation.

In the United Kingdom, interdisciplinary low vision service (ILVS) pro-
grams staffed by multidisciplinary teams working out of general hospital 
clinics provide examination, diagnosis, and low vision aid provision and 
training. Home visits can involve training in mobility, independent living 
skills, and education on available social services. Six months after the initia-
tion of vision rehabilitation, Hinds et al. (2003) found a significant decrease 
in patient anxiety regarding safety at home, coping ability, and further 
vision loss (p. 1393). Among 71 study participants ages 34 and older with 
vision impairment, 53 (75 percent) claimed to use the aid to read books, 
newspapers, or magazines, and 36 (51 percent) stated that they use the aids 
several times per day (Hinds et al., 2003).

The Welsh Low Vision Service expanded access to vision rehabilitation 
services in Wales by training community-based optometrists, ophthalmic 
medical practitioners, and dispensing opticians to provide vision rehabilita-
tion services in a primary care setting. Based on the National Health Service 
Hospital Eye Service model, the Welsh Low Vision Service includes assess-
ment of patient needs and goals, provision of low vision aids, patient edu-
cation on vision rehabilitation services and interventions, referral to other 
services, and follow-up care (Ryan et al., 2010). Comparing access-related 
parameters 1 year before and 1 year after implementation of the Welsh 
Low Vision Service, the number of appointments for vision rehabilitation 
services increased by 51.7 percent, the proportion of patients waiting less 
than 2 months for an initial vision rehabilitation assessment increased from 
11 percent to 60 percent, and 81 percent of patients traveled a shorter dis-
tance to reach their service provider than they would have if the Welsh Low 
Vision Service had not been implemented. Visual disability scores 3 months 
after rehabilitation were significantly improved over scores before rehabili-
tation, and nearly all patients (97.4 percent) reported that the service was 
useful (Ryan et al., 2010). A follow-up study found that visual disability 
scores 18 months after rehabilitation remained significantly higher than at 
baseline, and that 79 percent of study participants continued to use low 
vision aids (Ryan et al., 2013).
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It is important to note that health care systems in Australia, the United 
Kingdom, and elsewhere serve different populations and are organized and 
funded differently than in the United States. As a result, vision rehabilitation 
models employed in these countries may perform differently if implemented 
in the United States. While these models can provide important lessons for 
U.S. policy makers and health care organizations, their direct applicability 
to vision rehabilitation services in the United States may be limited.

BARRIERS AND OPPORTUNITIES IN VISION REHABILITATION

There are several potential barriers to developing a universally high-
quality and accessible vision rehabilitation system. A lack of awareness 
of the purpose and effectiveness of vision rehabilitation among medical 
providers, public health workers, and patients may unnecessarily limit the 
utilization of vision rehabilitation services by patients with vision impair-
ment. Issues related to workforce education and capacity may pose barriers 
to accessing vision rehabilitation services. Racial, ethnic, and socioeco-
nomic disparities in clinical eye and vision care exist and may negatively 
affect access and utilization of vision rehabilitation services. This section 
will briefly discuss barriers to achieving high-quality and accessible vision 
rehabilitation services in the United States and will identify strategies for 
eliminating these barriers.

Lack of Awareness and Knowledge of Vision Rehabilitation Services

Patients, medical providers, and public health actors often lack an 
awareness of the goals, content, effectiveness, and availability of vision 
rehabilitation. Patients may simply be unaware of vision rehabilitation 
services, or they may misunderstand their purpose. The stigma surrounding 
blindness or individuals’ failure to acknowledge deficits in visual function-
ing may also contribute to less-than-optimal use of vision rehabilitation by 
populations with vision impairment. A lack of knowledge and inadequate 
communication between clinical care providers and public health officials 
prevents the larger population health workforce from addressing the issue 
of limited patient awareness. This section will discuss the gaps in knowl-
edge of vision rehabilitation among patients and providers, and will suggest 
corrective strategies.

Knowledge Gaps Among Patients

The limited available evidence suggests that the knowledge and aware-
ness of vision rehabilitation among the U.S. population is poor. The 2005 
Survey of Public Knowledge, Attitudes, and Practices Related to Eye Health 
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and Disease found that among 3,180 U.S. adults ages 18 and older, 16 
percent reported having heard the term “low vision” (NEI/LCIF, 2008, 
p. v).9 Of the 2 percent of surveyed adults who reported that an eye care 
provider had diagnosed them with vision impairment, only 31 percent had 
been recommended to a low vision specialist (NEI/LCIF, 2008).10 One 
study assessed the knowledge of, experience with, and interest in vision 
rehabilitation services and devices among U.S. adults ages 65 and older who 
were diagnosed with AMD (Casten et al., 2005). More participants were 
interested in, than were aware of, vision rehabilitation (83 percent versus 
24 percent), and for the majority of vision rehabilitation services or devices, 
the proportion of participants who were aware of a particular service or 
device was lower than the proportion of participants who were interested 
in that service or device. For example, participants were more likely to be 
interested in than aware of support groups (50 percent versus 31 percent), 
home modifications (54 percent versus 15 percent), and mobility training 
(49 percent versus 11 percent) (Casten et al., 2005).

Studies on the awareness of vision rehabilitation among populations in 
Canada and Australia suggest that the lack of awareness can vary among 
groups and that numerous gaps in patient knowledge may exist. Two studies 
of adult Canadians with vision impairment found that individuals of Afri-
can descent were significantly less likely to be aware of vision rehabilitation 
services than individuals of other surveyed ancestries (Mwilambwe et al., 
2009; Overbury and Wittich, 2011).11 Another study reported that among 
749 Canadian adults with vision impairment, 32.3 percent lacked informa-
tion about vision rehabilitation services (Fraser et al., 2015). Compared to 
study participants who attended vision rehabilitation services, or who did 
not attend but were aware of such services, a greater proportion of those 
who lacked information about vision rehabilitation services reported great 
difficulty or inability to read traffic, street, or store signs, as well as being 
unable to perform fine handiwork (e.g., sewing, knitting). Males were also 
less likely than females to be aware of vision rehabilitation services (Fraser 
et al., 2015). Other studies have shown that patients with vision impairment 
may not attend vision rehabilitation services because they may not believe 
that vision rehabilitation will be helpful or may not identify themselves as 
having an impairment, or may believe that vision rehabilitation is only for 

9  The survey defined low vision as a visual impairment that is not corrected by standard 
eyeglasses, contact lenses, medication, or surgery and that interferes with the ability to perform 
everyday activities.

10  “Vision impairment” replaces the term “low vision” used in the survey. 
11  Overbury and Wittich (2011) define vision impairment as a best-corrected visual acuity in 

the better-seeing eye of <20/60 [6/18] or a visual field of <60 degrees in either the horizontal or 
vertical meridian. Mwilambwe et al. (2009) define vision impairment as best-corrected visual 
acuity worse than 20/70 in the better-seeing eye.
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blind patients (Matti et al., 2011; Pollard et al., 2003). Although these find-
ings do not necessarily apply to populations in the United States, the implica-
tions they have for developing targeted health education activities strongly 
suggest the need for similar research in the United States.

Improving public awareness of vision rehabilitation begins with 
ensuring that health care providers are knowledgeable about vision reha-
bilitation and that they consistently share this knowledge with visually 
impaired patients. Health education campaigns implemented by stake-
holders within vision rehabilitation and the clinical vision care system 
represent another strategy for promoting knowledge of vision rehabilita-
tion among patients. To the extent that vision rehabilitation can mitigate 
the high societal and health care costs associated with vision impairment 
and blindness, all groups that directly or indirectly bear these costs (e.g., 
governments, nonprofit organizations, insurance providers, and health 
care organizations) also have a stake in promoting awareness of vision  
rehabilitation.

Knowledge Gaps Among Health Care Providers

Providers must be aware of vision rehabilitation services in order to 
refer patients to, and educate them about, these services. Studies from 
Australia and Canada support the claim that patient counseling on vision 
rehabilitation is essential for promoting patient awareness of these services 
and that failure to provide such counseling is a prominent barrier to access 
and utilization of vision rehabilitation services. For example, one study 
found that among Australian patients with vision impairment who followed 
up on a referral to vision rehabilitation services, 85.4 percent cited receiv-
ing a referral to and/or information about vision rehabilitation services as a 
facilitating factor in the decision to attend vision rehabilitation (O’Connor 
et al., 2008). In another study, peer workers and patients at vision reha-
bilitation centers in Australia reported that patients arriving at vision 
rehabilitation centers may have no understanding of why they are there or 
the nature of the service, that referral for vision rehabilitation often came 
late in the care process, and that patients with limited vision impairments 
are sometimes less likely than patients with total blindness to receive infor-
mation on vision rehabilitation services (Pollard et al., 2003). In Australia, 
health professionals working in eye and vision care have identified a lack 
of knowledge of vision rehabilitation services among health profession-
als and poor communication between patients and providers as barriers 
to use of vision rehabilitation services (O’Connor et al., 2008). In the 
United States, patients with vision impairment have identified the quality of  
communication between patients and providers as the most important 
factor affecting the quality of care and have reported difficulties accessing 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

MEETING THE CHALLENGE OF VISION LOSS 403

health-related information (O’Day et al., 2004). As mentioned above, cau-
tion must be exercised when assessing studies performed in Canada and 
Australia, because these findings may not necessarily apply to populations 
in the United States.

Potential strategies exist for promoting the consistency and quality of 
patient–provider communications concerning vision rehabilitation, as well 
as to ensure that all health care professionals are knowledgeable about 
these services. For example, modules on vision rehabilitation services could 
be incorporated into the formal education and post-professional training of 
optometrists, ophthalmologists, primary care physicians, and other health 
care professionals who interact with visually impaired patient popula-
tions. In one study, an online continuing education program significantly 
improved knowledge of assessment and the treatment of vision impairment 
among generalist occupational therapists. After completing the program, an 
increased number of occupational therapists reported that they frequently 
screened for vision impairment, frequently provided environmental modifi-
cations to enhance visual functioning, and felt comfortable providing inter-
ventions for patients with vision impairment (Nipp et al., 2014). The need 
for these kinds of professional training programs has been demonstrated. 
For example, in a survey of 100 occupational therapists that did not special-
ize in vision rehabilitation, researchers found that only 52 percent believed 
that they had received adequate training in occupational therapy school to 
address the unique rehabilitation needs of patients with vision impairment 
(Winner et al., 2014).

Medical professional groups could also collaboratively pursue the 
development of guidelines describing best practices for interprofessional 
referral to assist care providers in the identification and appropriate refer-
ral of patients with vision impairment. Finally, health care organizations, 
professional groups, policy makers, and other stakeholders could promote 
the integration of vision rehabilitation service providers into clinical settings 
to better develop interprofessional trust and lines of communication and to 
encourage the sharing of knowledge and best practices.

These actions could be pursued as part of a larger effort to promote 
collaborative care and the adoption of integrated models of care in which 
medical, surgical, and rehabilitation interventions and services together 
improve the quality and accessibility of eye and vision care. Figure 8-2  
depicts how the relationship between vision rehabilitation services and the 
surgical and medical services described in Chapter 7 could evolve toward 
an integrated model in which vision rehabilitation gradually assumes prior-
ity over medical and surgical care as functional limitations associated with 
chronic vision impairment increase.
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Knowledge Gaps Among Population Health Actors

In addition to patients and providers, members of the population health 
workforce also need to be knowledgeable about vision rehabilitation ser-
vices. This workforce includes public health officials; epidemiologists; 
health policy analysts; nonprofit groups working in health care, vision care, 
or patient advocacy; insurance providers; administrators of health care 
organizations; research organizations; and health economists. The potential 
benefit derived from imparting knowledge about vision rehabilitation to the 
population health workforce is that members of each class of actor could 
use this information in accordance with their own interests, competencies, 
and professional obligations. Insurance providers could provide coverage 
for vision rehabilitation care and treatment under major medical insurance 
plans; epidemiologists could assess the impact of discrete components of 
vision rehabilitation on patient health outcomes; nonprofit organizations 
could improve care access and continuity by strengthening relationships 
between providers of vision rehabilitation and other community health 
services; health economists could assess a range of rehabilitation models to 
determine which provide the most cost-effective care; and health policy ana-
lysts could investigate which social policies support vision rehabilitation.

If the value of educating the population health workforce about vision 
rehabilitation is clear, the most appropriate means of doing so is not. Devel-
oping and running individual health education campaigns targeted to each 
of these groups would incur considerable costs. On the other hand, general 

FIGURE 8-2 Evolution of the dynamic between clinical and rehabilitative care.
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awareness campaigns would likely have diminished penetration in at least 
some target groups. One strategy would be to focus health education efforts 
on public health departments and to rely on their unique role as conveners 
and coordinators to ensure that, through their dissemination activities, the 
population health workforce as a whole is made aware of the effectiveness 
of vision rehabilitation and its role in the clinical vision services system.

Workforce Education and Capacity

In considering ways to improve the value and increase the uptake of 
vision rehabilitation services for an increasing number of Americans with 
chronic vision impairment, the potential barriers related to the develop-
ment of a competent multidisciplinary workforce should be addressed. The 
relatively limited number of optometric or ophthalmic residency or fellow-
ship programs focused on vision rehabilitation may be one such barrier. As 
of academic year 2014–2015, there were no ophthalmology subspecialty 
residency programs in vision rehabilitation accredited by the Accreditation 
Council for Graduate Medical Education (ACGME), and the American 
Board of Ophthalmology does not currently offer specialty or subspecialty 
certification in vision rehabilitation (ABMS, 2016; ACGME, 2015). How-
ever, ACGME does require that physician faculty members of ophthalmol-
ogy residency programs have expertise in a broad range of ophthalmic 
disciplines, including vision rehabilitation, and that residents must dem-
onstrate competence in their knowledge of vision rehabilitation (ACGME, 
2012). According to the American Council on Optometric Education, there 
were 34 accredited optometric residency programs with a focus or partial 
focus on vision rehabilitation in 2016 (ACOE, 2016), and the Association 
of Schools and Colleges of Optometry lists 20 residency programs affili-
ated with 12 colleges of optometry that offered focused training in vision 
rehabilitation in academic year 2015–2016 (ASCO, 2016).12 

Occupational therapists have a number of opportunities for developing 
knowledge of or competency in vision rehabilitation. Doctoral programs are 
available in occupational therapy with specialty tracks or areas of concentra-
tion in vision rehabilitation and a graduate certificate in vision rehabilitation 

12  The 14 programs included those with a focus on low vision/ocular disease, primary care 
and vision rehabilitation, ocular disease and low vision rehabilitation, geriatrics and low vi-
sion, low vision rehabilitation, vision therapy and rehabilitation, vision therapy/low vision 
rehabilitation, low vision/primary care, vision therapy/low vision rehabilitation, geriatric and 
low vision rehabilitative optometry, ocular disease/low vision rehabilitation, and primary care/
low vision rehabilitation. Three additional programs offer training in vision rehabilitation 
(neuro-optometric rehabilitation), brain injury vision rehabilitation, and brain injury vision 
rehabilitation and ocular disease. An additional program in primary care optometry included 
training in low vision (ASCO, 2016).
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(AOTA, 2016c,d). American Occupational Therapy Association (AOTA) 
offers a specialty certification in low vision, as well as a continuing education 
course on vision rehabilitation, and several AOTA-approved continuing edu-
cation providers offer courses in vision rehabilitation (AOTA, 2015, 2016b). 
There are currently no AOTA-approved occupational therapy residency 
programs focused on vision rehabilitation (AOTA, 2016a). Research is 
needed to determine whether expanding the vision rehabilitation workforce 
through the development of additional training and education opportunities 
for optometrists, ophthalmologists, and occupational therapists can improve 
access to vision rehabilitation services.

Another potential barrier to access may be the distribution of the 
burden of care across providers and the limited availability of specific 
rehabilitative services. A census to determine the characteristics of vision 
rehabilitation patients, providers, and services in the United States found 
that although government agencies and independent services for visually 
impaired persons accounted for just 7.5 percent and 11.2 percent of all 
service entities, respectively, they were responsible for the provision of 28.4 
percent and 22.7 percent of all vision rehabilitation services (Owsley et al., 
2009). By comparison, private optometry and ophthalmology practices 
together comprised 60.1 percent of service entities, but provided only 22.6 
percent of vision rehabilitation services. General hospitals, rehabilitation 
hospitals, and outpatient rehabilitation centers were more likely than pri-
vate optometry and ophthalmology practices to offer several types of vision 
rehabilitation services (e.g., psychological services, support groups, social 
work services, driving rehabilitation, home visits, orientation and mobility 
training, eccentric viewing training, advanced/intensive training in device 
use), but they comprised only 2.6 percent, 1.5 percent, and 2.6 percent of 
service entities, respectively (Owsley et al., 2009). Research is needed to 
determine how the scope of practice of service entities and the distribution 
of the burden of care across service entities affect the quality of and access 
to care.

A study to assess the baseline traits of 764 patients seeking vision rehabili-
tation at 28 outpatient clinical centers found that 42 percent, 23 percent, and 
22 percent of patients described their current emotional state as “frustrated,” 
“anxious,” and “depressed,” respectively, while 85 percent reported that they 
limited their driving in some way (Goldstein et al., 2012, p. 1031). Another 
study found that 44.9 percent of vision rehabilitation patients had problems 
with emotional or psychological adjustments related to vision impairment 
and that 67.7 percent had problems or difficulties with driving (Owsley et 
al., 2009). Yet only a minority of service entities had a psychologist on staff 
(4.9 percent) or offered psychological services (21.1 percent), and only 11.4 
percent offered driving rehabilitation (Owsley et al., 2009). Research is needed 
to ascertain whether this apparent misalignment between the needs of patients 
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seeking vision rehabilitation and the types of interventions offered by vision 
rehabilitation service entities affects patient outcomes.

Finally, Medicare policies that do not recognize some members of the 
vision rehabilitation team, such as orientation and mobility specialists and 
low vision therapists, may create a barrier to care access, by failing to incen-
tivize the growth of these professional groups or their involvement in vision 
rehabilitation. To address these barriers to access, policy makers could 
support intelligently designed vision rehabilitation demonstration projects 
that evaluate the efficacy and cost-effectiveness of models of care and pay-
ment and that promote and appropriately incentivize team-based vision 
rehabilitation services. Professional education programs could be expanded 
to include metrics that ensure an adequate, well-trained workforce and that 
address misperceptions related to vision rehabilitation. Policy makers could 
consider loan forgiveness and other incentives for those interested in pursu-
ing careers in vision rehabilitation.

Racial, Ethnic, Socioeconomic, and Geographic 
Barriers to Accessing Vision Rehabilitation

Members of minority groups and populations living in lower socioeco-
nomic groups access and utilize clinical eye and vision care less frequently than 
whites and populations in higher socioeconomic groups. Studies have found 
an association between lower income or less education and reduced rates of 
clinical eye and vision care (Zhang et al., 2012, 2013b). Other studies and 
reviews have reported disparities among racial and ethnic groups in access to 
and utilization of clinical eye and vision care (Chou et al., 2012, 2014; Elam 
and Lee, 2013). Because eye exams are the entry point into the vision rehabili-
tation process of care, it is reasonable to infer that groups that are less likely 
to use those services are also less likely to use vision rehabilitation services. 
However, there is limited direct evidence to support this inference.

There are few peer-reviewed studies on racial, ethnic, or socioeconomic 
barriers to vision rehabilitation access and utilization in the United States. 
However, studies on vision rehabilitation in Canada and Australia show 
that these barriers do exist in these other countries’ health care systems. 
Among 702 Canadian adults ages 26 to 100 with vision impairment, those 
individuals with more education were more likely to be aware of and use 
vision rehabilitation services (Overbury and Wittich, 2011).13 Lack of 
awareness of vision rehabilitation—which can pose a barrier to utilization—
varies among racial and socioeconomic groups in Canada and is discussed 
above (Mwilambwe et al., 2009; Overbury and Wittich, 2011). Lack of 

13  Vision impairment was defined as best-corrected visual acuity in the better-seeing eye of 
<20/60 [6/18], or a visual field of <60 degrees in either the horizontal or vertical meridian.
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transportation, which is often associated with lower socioeconomic status, 
is also cited as a barrier to accessing vision rehabilitation. For example, one 
study found that among 98 Australian patients with vision impairment who 
were referred to vision rehabilitation services, only 49 percent attended the 
service. Of those who declined or did not comply with the referral, respec-
tively 33.3 percent and 50.0 percent cited transportation difficulties or the 
lack of an accompanying person as a reason for non-attendance (O’Connor 
et al., 2008).14 It is important to note that differences among health care 
systems and patient populations mean that access barriers to vision rehabili-
tation in Australia and Canada may differ from those in the United States. 
However, the evidence of the existence of racial, ethnic, and socioeconomic 
barriers to accessing vision rehabilitation in other countries can be used to 
spur and guide efforts to determine whether such barriers also exist in the 
United States, and to eliminate them if they do.

In the United States, geographic variation in vision rehabilitation enti-
ties may affect the accessibility of vision rehabilitation services. One study 
found that the density of vision rehabilitation service entities varied among 
states, with higher density in some Northeastern states, and in Montana, 
Nebraska, North Dakota, South Dakota, and Wyoming, while many states 
across the southern part of the country (e.g., Alabama, Arizona, Califor-
nia, Georgia, Mississippi, Oklahoma, Texas) had lower densities of service 
entities (Owsley et al., 2009). Another study found that Alabama, Florida, 
Mississippi, and other states in the Southeast were among the states with 
the highest per capita prevalence of blindness in 2015, while several states 
in the Southeast, Midwest, and Northeast are among the states projected 
to have the highest per capita prevalence of blindness in 2050 (Varma et 
al., 2016). Research is needed to determine whether and how regional 
variations in the prevalence of vision impairment and blindness, and in 
the per capita density of vision rehabilitation service entities, affect, or are 
projected to affect, access to vision rehabilitation and demands on services.

NOVEL TECHNOLOGIES, NEW THERAPIES, 
AND PROMISING RESEARCH

Between technological advances that increase the effectiveness of low 
vision aids, an urgent push to integrate counseling and other QOL interven-
tions into models of vision rehabilitation, and research efforts to improve 
the quality of care, vision rehabilitation is undergoing dramatic and ben-
eficial changes. This section will explore how technological advance, inno-
vative clinical care and care models, and promising research are currently 

14  All patients with worse than 6/12 visual acuity, or who reported functional or emotional 
difficulties because of their vision, were eligible to attend vision rehabilitation services.
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improving health outcomes among people with vision impairment. Chal-
lenges to optimizing the impact of these powerful new tools, methods, and 
scientific findings will be discussed, as will strategies for overcoming those 
challenges.

Novel Technologies and Advances

Products and technologies that enhance the functioning and mobility 
of populations with vision impairment are a key component of effective 
vision rehabilitation services. These include products that are designed to 
meet the specific needs of individuals with vision impairment (e.g., dynamic 
Braille readers, large-print books), as well as products for use by the general 
public (e.g., smartphones, text-to-speech software) that also meet—or can 
be adapted to meet—a need common to individuals with vision impairment. 
This section explores the current and emerging technologies that promote 
QOL among populations with vision impairment and discusses the role 
of intentional design in supporting the development of such technologies.

Current and Emerging Technologies

As discussed above, compromised reading ability is a common com-
plaint of patients referred to vision rehabilitation services (Brown et al., 
2014; Renieri et al., 2013). Technologies to improve reading ability or 
otherwise provide access to written materials are numerous. Refreshable 
Braille displays can convert text on a digital display into Braille, though 
currently the available models can be prohibitively expensive (Russomanno 
et al., 2015). Electronic book readers with refreshable Braille displays and 
other devices with dynamic tactile displays are under development (Moore, 
2015; Motto Ros et al., 2014). Smartphones and tablet computers have 
enhanced the convenience and accessibility of audiobooks, can magnify 
text and other images, and are increasingly equipped with speech-activated 
functions and text-to-speech software. A survey of 132 individuals with 
vision impairment found that among the 81 percent of respondents that 
used smartphones, 34 percent used the device to listen to audiobooks, 51 
percent used the integrated camera to see an image more clearly, and 59 
percent found the speech functions useful (Crossland et al., 2014). Other 
products and tools are designed to aid individuals with vision impairment 
in the performance of common activities such as cooking, exercising, and 
cleaning (AFB, 2014; NFB, 2016). There is a need for sustained research to 
continue the development of products and technologies that are accessible 
and that expand options for social participation, employment, and educa-
tion among populations with vision impairment.
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Several emerging technologies hold promise for enhancing the mobility 
of populations with vision impairment. For example, technology companies 
and car manufacturers are developing and testing self-driving cars that may 
create new transportation options for individuals who are otherwise unable 
to drive due to vision impairment (Stenquist, 2014). Difficulty with driv-
ing is a common complaint of individuals referred for vision rehabilitation 
(Brown et al., 2014), and individuals with some types of vision impairment 
(e.g., reduced contrast sensitivity) may restrict their driving habits (Fraser 
et al., 2013; Sandlin et al., 2014). Moreover, Owsley and McGwin (2010) 
note that available evidence points to an association between impaired 
driving performance and reduced visual acuity, visual field, or contrast 
sensitivity (Owsley and McGwin, 2010). These findings suggest that self-
driving cars could address a documented need. Navigation systems that 
use smartphones and other mobile devices to provide users with real-time 
information about their surroundings hold potential for improving the 
safety and mobility of individuals with vision impairment and are being 
developed for use in public transportation systems, indoor settings, and 
other areas (Basulto, 2015; Legge et al., 2013; Pym, 2015). Mobility devices 
that use lasers, infrared sensors, and/or echolocation to convey information 
about the environment to the user via vibrational and auditory cues have 
also been developed and have outperformed white mobility canes in tests 
of hazard avoidance (Bhatlawande et al., 2014; Maidenbaum et al., 2014). 
Ongoing research is needed to support the development of new products 
and technologies that safely and effectively enhance the functioning and 
mobility of populations with vision impairment.

Intentional Technological Advancement and Research Needs and 
Opportunities

It is important to note that both existing and emerging technologies are 
in themselves value neutral regarding the well-being of people with vision 
loss. Technology can be a tool to promote or a barrier to prevent health 
and independent functioning. Once a luxury item, now a necessary tool, the 
endless adaptability of smartphones allows developers to constantly expand 
their uses and capabilities, and their ubiquity encourages employers, social 
groups, and merchants to assume every employee, acquaintance, and con-
sumer has access to one. If accessibility remains a concern for developers 
of smartphones and their applications, individuals with vision impairment 
will have a highly portable tool with flexibility to support independence. 
However, if developers do not ensure their products are accessible to popu-
lations with vision impairment, these groups will have limited ability to 
utilize an increasingly large and crucial set of services and opportunities. 
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It is therefore of signal importance that entrepreneurs, developers, and 
innovators develop their products with the vision impairment population 
in mind. Moreover, the embrace of accessibility as a design principle should 
not be construed as a regulation that threatens business prospects and ham-
pers creative impulse, but as an opportunity to offer goods and services to 
a broader set of consumers and as an engineering problem that encourages 
the development of technological solutions valuable in their own right.

Ensuring the universal accessibility of current and emerging technolo-
gies is one method of leveraging technological advance for the benefit of 
those with vision impairment. A more direct method is to invest in research 
and technologies that cater exclusively to this population. As part of its 
ongoing strategic planning activities, the NEI has previously identified the 
need to “[d]evelop assistive devices, environmental modifications, and reha-
bilitation strategies to minimize the impact of visual impairment in every-
day life and reduce disability and societal limitations in visually impaired 
persons” (NEI, 2004, p. 28). More recently and specifically, the NEI identi-
fied the need for research to inform development of visual prostheses; tools 
that improve access to the internet, print materials, and navigation aids; 
and technologies that effectively translate key aspects of visual information 
into tactile and auditory information. The NEI also noted that developers 
of assistive technologies need to account for the unique needs and limita-
tions of visually impaired populations that are also “elderly, cognitively 
impaired, or technologically naive” (NEI, 2012, p. 59). Addressing these 
research gaps and opportunities could accelerate development of new assis-
tive technologies that improve independence, functioning, and QOL among 
individuals with vision impairment.

New Therapies and Models of Care

New Therapies for Comorbid Depression

As discussed above and in Chapter 3, several studies have found an 
association between vision impairment and depression (Evans et al., 2007; 
Horowitz et al., 2005b; Kempen et al., 2012; Nollett et al., 2016). Vision 
rehabilitation has been shown to be effective at mitigating depression in 
populations with vision impairment. An RCT compared the effects of 
vision rehabilitation combined with either behavior activation or supportive 
therapy on the prevention of depressive symptoms among patients older 
than 65 with bilateral AMD, functional deficits consequent to visual acuity 
of <20/70 in the better-seeing eye, and subthreshold depression or depressed 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

412 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE412 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

mood.15 After 4 months, 12.6 percent and 23.4 percent of patients in 
the behavioral activation and supportive therapy groups, respectively, had 
developed a depressive disorder. Patients in the supportive therapy group 
were significantly more likely to have developed a depressive disorder 
(Rovner et al., 2014). Another study evaluated the effects of vision rehabili-
tation interventions on patients ages 65 and older with vision impairment. 
Two years into the study, the prevalence of significant depressive symptoms 
had declined from 33.7 percent to 25.3 percent, and the receipt of vision 
rehabilitation services and skills training was associated with significantly 
fewer depressive symptoms. In total, vision rehabilitation interventions 
accounted for 10 percent of the variance in the prevalence of depression 
after controlling for baseline depression and other variables (Horowitz et 
al., 2005a).

These findings support the American Academy of Ophthalmology and 
AOA guidelines on vision rehabilitation, which recommend assessing the 
cognitive/psychological status of patients with vision impairment (AAO, 
2013; AOA, 2007). The U.S. Preventive Services Task Force (USPSTF) has 
recommended that primary care providers screen adult patients ages 18 and 
older—including older adults and pregnant and postpartum women—for 
depression, and states that primary care providers should consider patient 
“risk factors, comorbid conditions, and life events to determine if additional 
screening of high-risk patients is warranted” (USPSTF, 2016).

Provider adherence to these guidelines and recommendations may 
promote early identification, and subsequent diagnosis and treatment, of 
depression in populations with vision impairment. Research findings sug-
gest that novel vision rehabilitation treatment plans and training programs 
for providers working in vision rehabilitation may also improve clinical 
outcomes and care quality for patients with vision impairment and comor-
bid depression (Rees et al., 2012; van der Aa et al., 2015). Further research 
is needed to develop interventions that improve the mental health of popu-
lations with vision impairment.

New Therapies for Comorbid Cognitive Impairment

Compared to younger adults with vision impairment, cognitive impair-
ment is more prevalent and progresses more rapidly in older adults with 
vision impairment (Lin et al., 2004; Reyes-Ortiz et al., 2005; Rogers and 

15  Behavioral activation “emphasized the link between action, mood, and mastery, and pro-
moted self-efficacy and social connection as ways to improve mood and function and counter 
self-defeating behaviors” (Rovner et al., 2014, p. 3). Supportive therapy “facilitated personal 
expression about vision loss and disability and, in this trial, controlled for the nonspecific ef-
fects of attention” (Rovner et al., 2014, p. 4). 
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Langa, 2010; Tay et al., 2006; Whitson et al., 2007). Both cognitive impair-
ment and vision impairment are disabling in their own right, but their co-
occurrence has been associated with staggeringly high rates of disability and 
low self-rated health (Whitson et al., 2007, 2012a). Cognitive deficits were 
detected in about 40 percent of older adults with macular disease who were 
referred to an outpatient vision rehabilitation clinic (Whitson et al., 2010). 
Considering that rehabilitation typically entails education and training on 
new techniques and devices, it is easy to imagine that deficits in short-term 
memory, language processing, or executive function could limit a patient’s 
progress in the program. Indeed, among patients receiving customary vision 
rehabilitation services, the patient and caregiver experience as well as 
functional outcomes were all found to be negatively affected by comorbid 
cognitive impairment (Lawrence et al., 2009; Whitson et al., 2012b). How-
ever, efforts are under way to evaluate and implement programs specifi-
cally designed to detect and accommodate comorbid cognitive deficits. In 
a pilot study of one such program, Memory or Reasoning Enhanced Low 
Vision Rehabilitation, participants experienced subjective and objective 
improvements in several measures of visual function after participation in 
the 6-week program (Whitson et al., 2013). Additional work is needed to 
evaluate the sustainability of these effects and determine whether the new 
models are superior to “usual care” services for individuals with co-existing 
vision and cognitive impairment.

New Therapies for General Medical Comorbidity

Because most of the diseases that cause chronic vision impairment are 
age-related, many individuals who need vision rehabilitation have a host 
of other medical problems. An analysis of participants in the Medicare 
Expenditure Panel Survey found that “eye disorders” rarely occurred in 
isolation: more than 80 percent of beneficiaries with eye disorders also 
had at least one of the four other chronic conditions assessed (heart dis-
ease, diabetes, arthritis, or hypertension) (Anderson and Horvath, 2004). 
Vision rehabilitation services can be highly beneficial for individuals with 
comorbid medical conditions, by enabling them to overcome vision-related 
barriers to chronic disease management. Many important activities related 
to self-care for medical disease (e.g., medication administration, foot checks 
for diabetics, blood pressure monitoring, daily weight checks for heart fail-
ure) rely on vision. However, medical comorbidities (aside from depression 
and cognitive deficits) can interfere with vision rehabilitation. One study 
analyzed more than 600 interviews with patients and their companions 
and identified five broad themes related to how the patients’ experience 
in vision rehabilitation was affected by comorbid conditions (Whitson 
et al., 2011). For example, patients with multiple chronic conditions 
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frequently experienced “good days and bad days,” with fluctuations in 
symptoms such as pain or shortness of breath. When the appointments fell 
on “bad days,” these medically complex patients were less able to focus 
and subsequently perceived less benefit. While the study identified many 
such challenges related to comorbidity, it also identified potential solu-
tions for each challenge. For example, the issue of “good days, bad days” 
might be addressed through flexible scheduling options that allow patients 
to stack appointments on “good days” or through Web-based or take-
home materials that can supplement learning that may have suffered on a  
“bad day.”

CONCLUSION

Vision rehabilitation is essential to maximizing the independence, func-
tioning, participation, safety, and overall QOL of people with chronic 
vision impairment. Yet there are numerous barriers to high-quality and uni-
versally accessible vision rehabilitation services. A lack of awareness among 
patients and providers of the purpose, methods, and effectiveness of vision 
rehabilitation; the lack of interprofessional guidelines on the clinical find-
ings that should trigger referral of patients to vision rehabilitation; limited 
research, and limited resources for research, on the cost, effectiveness, and 
cost-effectiveness of interventions and models of care in vision rehabilita-
tion; and barriers to access based on socioeconomic position and race all 
detrimentally impact care quality, access, and health outcomes. Improving 
the state of vision rehabilitation services and population vision health will 
require correcting each of these issues through a collaborative develop-
ment of interprofessional guidelines, review and revision of the Centers for 
Medicare & Medicaid Services policy regarding coverage of vision services, 
design and funding of a health care services research agenda, and implemen-
tation of other strategies discussed above. In addition, stakeholders should 
continue to support and foster successes in vision rehabilitation related to 
emerging technologies and advancing medical knowledge and treatments.

This chapter identifies numerous information gaps. Box 8-1 lists these 
research gaps. Although this list is not comprehensive, it represents a start-
ing point for developing a concrete set of prioritized research goals that 
may be fruitfully and collaboratively pursued by academic researchers, 
government centers, nonprofit research groups, and other stakeholders in 
eye and vision health.

Too often, the need for high-quality, equitable, and accessible vision 
rehabilitation services is lost in the focus on early detection and curative 
treatment of eye disease through surveillance and clinical care. Rather than 
treating vision rehabilitation as a last resort to be pursued only when “noth-
ing else can be done,” optometrists and ophthalmologists should integrate 
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discussions of vision rehabilitation services into the earliest stages of clinical 
care, where they can improve QOL and visual functioning throughout the 
care process. This shift will require both the concrete measures described 
above and the conceptual and cultural work of rethinking the purposes and 
priorities of eye and vision care.
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Eye and Vision Health:  
Recommendations and a Path to Action

The long-term goal of a population health approach for eye and vision 
health would be to transform vision impairment from an exceedingly com-
mon to a rare condition, at the same time reducing the associated health 
inequities. A population health approach comprises multiple actors who 
work separately and cooperatively to influence multiple determinants of 
health. These collaborations also allow governmental public health enti-
ties to fulfill their core functions: assessment (i.e., monitoring communi-
ties to identify and characterize public health needs and priorities); policy 
development (i.e., the use of scientific evidence to guide decisions about, 
and the design and implementation of, actions and policies that address 
population health issues); and assurance (i.e., ensuring that stakeholders 
have the resources necessary to achieve established process and outcome 
goals) (IOM, 1988). However, as discussed in Chapter 5, implementing 
population-level improvements is the responsibility of the entire population 
health system, including all the healthy system’s stakeholders. Figure 5-1 
in particular highlighted the relevant partners that are critical to the effort 
of advancing population health objectives, including the community, other 
government agencies, the education sector, nonprofit organizations, the 
media, employers and businesses, and the clinical care system.

There are steps that can be taken right now to significantly reduce the 
burden of vision impairment within the next few years, based on current 
knowledge and available treatments. To ensure that populations, especially 
underserved and at-risk populations, know to seek and have access to 
timely and high-quality eye and vision care, coordinated efforts are needed 
to expand the footprint of eye care and vision services beyond the offices 
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of eye and vision care providers. There are also actions that individuals and 
communities can take to create social and built environments that actively 
and passively promote healthy eye behaviors.

But current knowledge is not enough to produce optimal eye and vision 
health. At present, there is no long-term investment in surveillance and 
research to identify the most at-risk populations, associated risk and protec-
tive factors, cost-effective treatments, and efficient health care and public 
health system models to expand access to care. Moreover, the emphasis in 
eye and vision care research has shifted away from more population-based 
studies that focus on the translation of clinical research into effective prac-
tice and the evaluation of specific interventions and programs to promote 
population health to research that focuses on the pathophysiology of dis-
ease and new treatments. While this is an important aspect of biomedical 
research, it must be balanced against the need for interventions that have a 
larger population health impact.

Achieving the twin goals of improving eye and vision health and 
increasing health equity will require progress along multiple fronts and, in 
particular, national and state efforts to ensure that resources and knowledge 
are available and communicated to help implement actions within commu-
nities. A population health strategy to promote eye and vision health will 
have many layered components that influence behaviors across the human 
lifespan and policies and environments across an array of topics and set-
tings. Some components will target changes that require minimal invest-
ment, such as wearing sunglasses or protective eyewear in hazardous work 
environments or certain recreational activities. Other changes will require 
sustained support from extensive partnerships that capitalize on the differ-
ent strengths of the public and private sectors. Developing support for the 
policies, programs, and resources to generate these changes at the federal, 
state, and local levels will necessitate a different mindset about the role of 
eye and vision health promotion in daily activities and formal prioritization 
in national, state, and local population health strategic goals and programs.

This chapter presents a roadmap to advancing eye health. In particular, 
it proposes recommendations that represent key steps along the path to 
optimal eye and vision health of populations and to the long-term function-
ality of those with vision impairment. This chapter concludes by providing 
examples of the types of activities that different stakeholders can pursue. 
The examples flow from the committee’s recommendations to advance sus-
tained progress toward a culture of eye and vision health.
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TRANSLATING A CONCEPTUAL FRAMEWORK 
INTO ACTION: RECOMMENDATIONS

In its statement of task, the committee was asked to “examine the core 
principles and public health strategies to reduce visual impairment and 
promote eye health in the United States,” including short- and long-term 
strategies to prioritize eye and vision health through collaborative actions 
across a variety of topics, settings, and different sectors of communities 
and levels of government (see Box 1-1, Chapter 1). At its heart, the com-
mittee’s statement of task assumes that there is an unmet need that exists 
for individuals, families, and communities to improve eye and vision health 
across the lifespan of individuals. By default, the task also assumes a need 
to establish the conditions that will allow community participants and lead-
ers to evaluate and weigh vision impairment in their communities against 
other health priorities and also consider how programs that focus on vision 
impairment could enhance programs aimed at other health issues.

To guide its deliberations, the committee developed a conceptual frame-
work for action to achieve the ultimate outcome—improved population 
eye and vision health and health equity (see Figure 9-1). The committee’s 
recommendations are organized by the five core action areas: (1) facilitat-
ing public awareness through timely access to accurate and locally relevant 
information; (2) generating evidence to guide policy decisions and evidence-
based actions; (3) expanding access to clinical care; (4) enhancing public 
health capacities to support vision-related activities; and (5) promoting 
community actions that encourage eye and vision healthy environments. 
These action areas, which are described below, provide the framework by 
which the committee introduces its recommendations. The eight guiding 
principles defined in Chapter 1 should guide all actions within the frame-
work for action—that is, they should be population-centered, collabora-
tive, culturally competent, community-tailored, evidence-based, integrated, 
standardized, and adequately resourced.

Many of the following nine recommendations are broadly framed but are 
critical to establishing conditions that will support a sustainable population 
health initiative that achieves a long-term reduction in vision impairment and 
its consequences. These recommendations provide the foundational support 
for other, more specific actions by stakeholder groups, as described in the 
concluding section of this chapter and throughout this report. The result 
could establish new policies and practices that will have an impact on other 
dimensions of health and quality of life (QOL) in the United States.
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FACILITATE PUBLIC AWARENESS THROUGH TIMELY ACCESS 
TO ACCURATE AND LOCALLY RELEVANT INFORMATION

The public should have accessible, transparent, and easily understood informa-
tion about eye and vision health prevalence, incidence, and impact (on both an 
individual and community level) and also information about the stakeholders that 
influence eye and vision health locally and nationally.

FIGURE 9-1 Components of a population health model for action to improve eye 
and vision health across the lifespan.
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Establish Eye and Vision Health as a National Priority

The process of vision loss can affect anyone at any time and may occur 
suddenly and completely—for example, from injury—or may progress over 
time, with permanent structural damage leading to progressive changes 
in eye function until more pronounced deficits become noticeable. The 
resulting vision impairment—the functional limitation of the eye or visual 
system that results from vision loss—remains an unmet and urgent public 
health threat in the United States (HHS, 2015; NEI/NIH, 2004; USPSTF, 
2009). In the United States, more than 4.24 million adults ages 40 and 
older suffer from uncorrectable vision impairment and blindness (Varma 
et al., 2016), and more than 2.155 million children and young adults have 
uncorrectable vision impairment (Wittenborn et al., 2013). Millions more 
experience vision impairment from uncorrected refractive error and cata-
racts (CDC, 2015c; Varma et al., 2016; Wittenborn and Rein, 2016). In 
2011, the total estimated direct and indirect costs of vision impairment and 
eye disease were $138 billion (Wittenborn and Rein, 2013). These costs 
will only increase as the United States’ population ages, and these costs 
are projected to consume an ever greater proportion of the gross domestic 
product (Varma et al., 2016).

According to a recent online poll, 88 percent of the 2,044 respondents 
surveyed identified good vision as vital to maintaining overall health, and 
47 percent rated losing their vision compared to loss of limb, memory, 
hearing, or speech as “potentially having the greatest effect on their day-
to-day life” (Scott et al., 2016, p. E3). Despite the public’s perception of 
the importance of good vision, millions of people continue to grapple with 
undiagnosed or untreated vision impairment (CDC, 2015d; Varma et al., 
2016; Wittenborn and Rein, 2016). The U.S. Department of Health and 
Human Services (HHS) supports a number of federal programs and insti-
tutes, such as the Centers for Disease Control and Prevention’s (CDC’s) 
Vision Health Initiative (VHI) and the National Eye Institute’s (NEI’s) 
National Eye Health and Education Program (NEHEP), that focus on 
vision loss and fund various activities to combat the effects of poor eye 
and vision health on at-risk populations (CDC, 2015a). Yet, eye and vision 
health remain relatively absent from national health priority lists, including 
efforts to stem the impact of chronic diseases.

A number of factors contribute to the absence of focused and sus-
tained programmatic investment that translates into widespread action. 
Historically, eye care was considered separate from the more general field 
of medicine, and various tensions between different eye care professionals 
continue to contribute to the fragmentation of eye care, which excludes eye 
health from conversations about broader strategies to improve and measure 
the overall health of populations. The lack of coordination within or across 
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federal agencies further dissipates the presence of eye and vision health as 
a public health issue on the national stage. Greater national and directed 
attention is needed to raise awareness among public health practitioners, 
health professionals, policy makers, and the public about the importance 
of eye and vision health as an indicator of health equity and overall health 
and as a key factor affecting QOL.

A Call to Action “is a science-based document to stimulate action nation-
wide to solve a major public health problem” (U.S. Surgeon General, n.d.). 
HHS, most often through the Office of the Surgeon General, uses calls to 
action to draw attention to important public health issues, including promo-
tion of walking and walkable communities, the prevention of skin cancer 
and suicide, improving the health and wellness of persons with disabilities, 
promoting oral health, and the reduction of underage drinking (U.S. Surgeon 
General, n.d.). These documents, along with other reports, are often used 
to establish a baseline from which to measure improvement in particular 
areas (e.g., Anstev et al., 2011; Mertz and Mouradian, 2009; U.S. Surgeon 
General, 2014).

Vision loss and impairment qualify as a public health problem, based 
on the CDC’s definition, in that they: (1) affect a large number of peo-
ple; (2) impose large morbidity, QOL, and cost burdens; (3) the sever-
ity of the problem is increasing and is predicted to continue increasing;  
(4) the public perceives the problem to be a threat; and (5) community or 
public health-level interventions are feasible (CDC, 2009). Similarly, the 
NEI, the U.S. Preventive Services Task Force (USPSTF), and the World 
Health Organization have identified vision impairment in various popu-
lations as national or global public health problems (HHS, 2015; NEI/
NIH, 2004; WHO, 2015). Moreover, most causes of vision impairment are 
chronic, continuously present, and require ongoing management over the 
lifespan of an individual to maintain the activities of daily living. A greater 
federal presence, is needed to elevate eye and vision health as a population 
health focus among the general public and different sectors of society.

Recommendation 1
The Secretary of the U.S. Department of Health and Human Services 
should issue a Call to Action to motivate nationwide action toward achiev-
ing a reduction in the burden of vision impairment across the lifespan of 
people in the United States. Specifically, this Call to Action should establish 
goals to:

• Eliminate correctable and avoidable vision impairment by 2030,
• Delay the onset and progression of unavoidable chronic eye dis-

eases and conditions,
• Minimize the impact of chronic vision impairment, and
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• Achieve eye and vision health equity by improving care in under-
served populations.

A Call to Action is needed to harness the collective voice of the nation’s 
population health system (including the governmental public health sys-
tems, clinical care systems, employers and businesses, media, nonprofit 
organizations, education sectors, other government agencies, and commu-
nities) to initiate nationwide actions that emphasize eye and vision health 
promotion. In pursing the Call to Action, the Secretary should leverage 
the expertise of the Surgeon General of the United States. These Calls to 
Action usually include a description of the public health problem, a vision 
statement, general goals, and key actions to support these goals. They also 
usually summarize the scientific evidence currently available to support 
behavior change, and they may include additional resources, such as check-
lists and guides for different stakeholders (U.S. Surgeon General, n.d.). At 
a minimum, the highlighted actions in a Call to Action should reflect the 
goals articulated by the committee and should focus on changing percep-
tions; overcoming barriers; building a science base around primordial, 
primary, secondary, and tertiary prevention; increasing clinical and public 
health diversity, capacity, and flexibility; and increasing collaboration.

The specificity provided in the committee’s recommendation is meant 
to fuel conversations about what should be technically possible and what 
is feasible at what stage. For example, by definition, correctable and avoid-
able vision impairment should be something that can be eliminated. There 
are, of course, limitations in resources that may affect the ability to reach 
this goal. Similar considerations exist for slowing the progression of vision 
loss or improving the function of people with vision impairment through 
access to high-quality treatments or services. However, in setting this high 
bar against which to measure success, the committee hopes to stimulate 
innovative thinking about how to use the available resources more wisely 
and to encourage debate about the role that eye and vision health should 
play in broader initiatives to support healthy environments and reduce 
health inequities in the United States. This Call to Action sets the stage for 
the remaining recommendations.

Promoting Greater Public Awareness

Enhancing public knowledge about a health threat is a fundamental 
first step in informing discussions that promote behavior change across 
multiple determinants of health and aligning health policies with general 
public health interests. Unfortunately, lack of awareness of vision and eye 
health issues remains “a major public health concern,” especially in the con-
text of linking patients into care and attempting to make population-level 
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changes in behavior and health practice (Bailey et al., 2006; Zhang et al., 
2012). Individuals are often unaware of what the most common threats to 
vision are, how the physiological progression of many eye diseases occurs, 
early signs of vision loss, and what steps can be taken to reduce the risk 
of vision-threatening eye disease, conditions, and events and the impact 
of subsequent vision loss (Alexander et al., 2008; Chou et al., 2014; Lam 
and Leat, 2015; NEI/LCIF, 2008; Varano et al., 2015). Combined with 
the asymptomatic nature of many eye diseases and conditions, this lack of 
awareness can have significant ramifications on overall health.

Although rarely adequate by themselves, public awareness campaigns 
can be an effective tool for improving knowledge about key messages 
related to health within populations (Bray et al., 2015; Oto et al., 2011) 
and are one essential part of an effective population health strategy. 
Zambelli-Weiner and colleagues (2012) state that public health strategies, 
which include efforts “to enhance awareness, to promote education, and 
to increase access to successful prevention, treatment, and rehabilitation 
services among populations at risk for poor vision outcomes can improve 
vision health in the United States and globally” (pp. S23–S24). Many cur-
rent education initiatives and programs focus on particular etiologies of 
vision impairment among the most at-risk populations. For example, the 
NEHEP includes vision education programs focusing on people living in 
Hispanic/Latino communities; people at risk for glaucoma, diabetic eye 
disease, and age-related conditions; and people living with low vision 
(NEI/NIH, 2015). Although these topics and populations are important, 
elevating the status of eye and vision health at a national level will require 
much broader messaging that emphasizes eye and vision health across the 
lifespan.

Achieving the goals outlined in Recommendation 1 will require hav-
ing reliable, consistent, evidence-based information that is available and 
accessible by a variety of stakeholders to increase overall knowledge  
and to support policies, practices, and behaviors that promote good eye and  
vision health, encourage appropriate care to correct or slow progression 
of a vision-threatening disease or condition, or improve function when 
vision impairment is uncorrectable. This approach must target various 
audiences and consider a wide range of factors affecting eye and vision 
health in communities, including individual-directed strategies, mass media 
campaigns, and environmental and policy changes across multiple settings 
within defined geographic areas (e.g., city, state, province, or country).

Recommendation 2
The Secretary of the U.S. Department of Health and Human Services, in 
collaboration with other federal agencies and departments, nonprofit and 
for-profit organizations, professional organizations, employers, state and 
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local public health agencies, and the media, should launch a coordinated 
public awareness campaign to promote policies and practices that encour-
age eye and vision health across the lifespan, reduce vision impairment, and 
promote health equity. This campaign should target various stakeholders 
including the general population, care providers and caretakers, public 
health practitioners, policy makers, employers, and community and patient 
liaisons and representatives.

A coordinated public awareness campaign should focus on topics such 
as the various risk and protective factors across the lifespan for the major 
causes of vision loss, the link between eye and vision health and other 
measures of health (such as chronic conditions, subsequent injury, and 
psychological issues), vision loss as a chronic condition, when and how 
to access eye care and rehabilitative and support services (see Recommen-
dation 5), and the impact of the social and built environments on one’s 
ability to maintain optimal health and visual function following signifi-
cant vision loss. For example, messages could target private businesses to 
convince them to cultivate healthy workplace design and practices that 
take into account screen time, lighting conditions, or other interventions 
and accommodations that can improve or preserve eye health and visual 
functioning. Moreover, the public awareness campaign should also target 
eye care professionals and public health practitioners, emphasizing the con-
nection between eye and vision health and public health practice and how 
to translate clinical language into evidence-based policies, including those 
that eliminate the artificial divide that exists between eye and vision health 
and general medical care. These messages could be combined with similar 
messages about other sensory health issues, such as hearing loss.

To meet the goals outlined in recommendation 1, a successful public 
awareness campaign must emphasize a variety of activities, coordinated and 
supported by various groups, to enhance public awareness around specific 
needs for knowledge about eye and vision health across the lifespan. For 
example:

• The CDC and the NEI, in consultation with professional orga-
nizations, state and local public health departments, and patient 
advocacy groups, should enhance the development and impact of 
vision health education materials that appear in multiple formats 
and are tailored to diverse audiences.

• National and state departments of labor, national and local labor 
unions, and nonprofit organizations working in the sphere of labor 
and worker rights should incorporate educational programs on eye 
safety and vision-related employee rights into larger advocacy and 
worker education agendas.
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• Governmental public health departments and population health 
research centers, in collaboration with the American Public Health 
Association and the Association of Schools and Programs of Pub-
lic Health, should jointly fund and develop post-professional 
training on eye and vision health for public health practitioners 
and researchers involved in public health surveillance activities; 
such training is needed to augment the capacity of public health 
actors and surveillance systems to address eye and vision health  
issues.

• HHS and the Equal Employment Opportunity Commission, in col-
laboration with experts in the field of vision rehabilitation, should 
develop educational materials and provide technical assistance 
for private and public employers to prioritize the vision health 
of employees, support work practices and environments that are 
conducive to preservation of visual functioning, and ensure that 
workplace accommodations for visually impaired employees meet 
Americans with Disabilities Act standards.

• Nonprofit organizations dedicated to eye health and disease should 
partner with HHS and other agencies to support a public aware-
ness campaign and use the campaign to springboard additional 
efforts in at-risk and disease-specific communities.

• Nonprofit organizations providing resources for at-risk individuals 
(who are at risk due to socioeconomic reasons, cognitive, physical 
or mental health issues, or geographic reasons) should participate 
in the dissemination of material about the importance of eye and 
vision health from the public awareness campaign in an effort to 
target populations that are often not reached by the efforts of most 
campaigns.

GENERATE EVIDENCE TO GUIDE POLICY 
DECISIONS AND EVIDENCE-BASED ACTIONS

Evidence-based decision making should guide population health actions. Without 
data, population health tools cannot characterize affected populations, identify risk 
and protective factors (including health care access), establish evidence-based 
guidelines, or quantify the effectiveness of health care systems and community-
based interventions. True accountability requires good data, but less than perfect 
data should not be an excuse for inaction.
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Enhancing Vision Surveillance

Surveillance is “the ongoing systematic collection, analysis and inter-
pretation of health-related data essential to the planning, implementation, 
and evaluation of public health practice, closely integrated with the timely 
dissemination of these data to those who need to know” (Thacker and 
Berkelman, 1988, p. 164). By this definition, no system for the surveillance 
of eye disease or vision impairment and blindness exists.

Vision impairment and blindness are appropriate targets for surveil-
lance because they adversely affect a large portion of the population, 
affect populations unequally, can be improved by treatment and preventive 
efforts, and will become an increasing burden as the population ages (NEI/
NIH, 2004; Saaddine et al., 2003). A comprehensive, nationally represen-
tative surveillance system for eye and vision health is needed to make it 
possible to better understand the epidemiological patterns, risk factors, 
comorbidities, and costs associated with vision loss. Such data will allow 
health care professionals and public health decision makers to better char-
acterize the nature and extent of the public health burden; risk factors and 
at-risk populations; disparities in access, care, and outcomes; and successful 
interventions (West and Lee, 2012).

The absence of a comprehensive, sustainably implemented and funded 
surveillance system with validated measures, verifiable data, and interoper-
able databases creates challenges for population vision health. Key among 
these is the inability to determine the prevalence and costs of eye disease 
and vision impairment; to identify at-risk groups, barriers to care access, 
and health disparities; and to assess the effectiveness of treatments and 
therapies and the availability and adequacy of vision care system resources 
at the national, state, and local levels.

Recommendation 3
The Centers for Disease Control and Prevention (CDC) should develop 
a coordinated surveillance system for eye and vision health in the United 
States. To advise and assist with the design of the system, the CDC should 
convene a task force comprising government, nonprofit and for-profit orga-
nizations, professional organizations, academic researchers, and the health 
care and public health sectors. The design of this system should include, 
but not be limited to:

• Developing and standardizing definitions for population-based 
studies, particularly definitions of clinical vision loss and functional 
vision impairment;
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• Identifying and validating surveillance and quality-of-care measures 
to characterize vision-related outcomes, resources, and capacities 
within different communities and populations;

• Integrating eye-health outcomes, objective clinical measures, and 
risk/protective factors into existing clinical-health and population-
health data collection forms and systems (e.g., chronic disease 
questionnaires, community health assessments, electronic health 
records, national and state health surveys, Medicare’s health risk 
assessment, and databases); and

• Analyzing, interpreting, and disseminating information to the pub-
lic in a timely and transparent manner.

Implementing a coherent surveillance system of eye and vision health 
will require a long-term commitment from the CDC and its partners. 
Most existing national vision surveillance activities consist of modules that 
supplement pre-existing surveys. These surveys are not ideal (e.g., they are 
reliant on self-report items rather than objective clinical data, and they 
fail to capture key populations of interest), but they are a good place from 
which to begin enhanced surveillance efforts. Currently, material specific to 
eye and vision health is under consideration for inclusion in the National 
Health and Nutrition Examination Survey and the Behavioral Risk Factor 
Surveillance System. The committee encourages inclusion of an eye-specific 
component within the next versions of these surveys.

In the long term, a more comprehensive approach to eye and vision 
health surveillance is needed to allow for a better and more accurate char-
acterization of the population burden of eye disease and conditions and 
resulting vision impairment in the United States, with special emphasis on 
the need to identify the most at-risk and burdened populations. Surveillance 
efforts should be real-time and include a focus on at-risk communities and 
populations and should identify the root causes of disparities in vision 
health and care and the trends in vision health and care over time. Using 
a “big data” approach, the CDC should also gather eye and vision data 
in the various disease-specific registries managed by nonprofits, clinicians, 
companies, and government entities.

The CDC has already taken steps toward this goal by funding a grant 
that will “develop, test, and implement a vision and eye health surveil-
lance system, using existing surveys, as well as administrative and elec-
tronic data sources” (CDC, 2015b). The grant was awarded in summer 
2015, and the research it is funding is currently in the planning stages. 
The committee applauds these efforts and urges government contractors to 
inform the deliberations and consider the conclusions of the recommended 
task force. The task force should focus on the development of standard-
ized definitions for all relevant terms used in surveillance, including “vision 
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impairment,” “visual functioning,” and “vision-related quality of life,” 
among others. Information technology should also focus on the develop-
ment of standardized, validated, and verifiable measures; a strategy for tran-
sitioning from subjective and self-reported measures to objective measures; 
and the identification of existing data collection efforts, such as the com-
munity health risk assessments developed by nonprofit and public hospitals 
and health risk assessments performed by providers, that could incorpo-
rate standardized eye health metrics into existing forms and databases. The  
use of standardized vision health modules as supplements to existing surveys 
and surveillance efforts should also be promoted. Opportunities to develop 
and implement an eye disease registry capitalizing on the growing power and 
availability of electronic health records should be explored along with the 
specification of metrics for quality of care improvement.

Expanding Knowledge Related to Eye and Vision Health

Understanding the factors that affect the risk of vision impairment for 
different populations, the barriers to accessing care, interventions to pre-
vent visual impairment and maintain eye function, and ways to improve 
the quality of care is fundamental to designing and identifying opportuni-
ties that minimize vision loss now and that will result in new knowledge 
and strategies to further reduce the long-term impact of vision impairment. 
HHS supports a number of federal programs and institutes that focus on 
vision loss and fund various activities to combat the effects of poor eye 
and vision health on at-risk populations (CDC, 2015a). The CDC and the 
NEI, as well as many other federal agencies, departments, and institutes 
have supported programs and initiatives to improve eye and vision health 
in different capacities and populations (ACL, n.d.; CDC, 2009; CMS, 2015; 
DoD, 2016; DOL, n.d.; ED, n.d.; HHS, 2015; HUD, 2016; Indian Health 
Service, 2008; NEI/NIH, 2015; Office of Head Start, 2015; USDA, 2015; 
VA, n.d.). Nonprofit organizations, professional groups, and private enti-
ties have bolstered these efforts through their own research and activities, 
including important and considerable collaborations with federal and state 
governments.

Despite these activities, eye and vision health are insufficiently repre-
sented as a programmatic focus in federal government programs overall, 
and existing research programs lack coordination within and across fed-
eral agencies and institutes. Moreover, significant research and knowledge 
gaps persist concerning eye and vision health, as documented throughout 
this report. This is particularly true about nonclinical research areas, i.e., 
more traditional public health focused research on primordial and primary 
prevention. Establishing a unified research agenda with larger financial and 
programmatic support to develop and advance knowledge about eye and 
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vision health can maximize efficiencies and build on the strengths of estab-
lished programs across a broad portfolio of topics and programs, which 
must include more than basic and clinical research.

The fundamental need to understand how upstream determinants of 
health affect the development of vision loss and impairment and how best 
to diagnose and treat eye diseases and conditions within different popula-
tions requires a more comprehensive approach to eye and vision health 
research, which in turn should strengthen both the public health and clini-
cal response to vision loss in the long term. Moreover, knowledge about the 
prevalence of, incidence of, causes of, and risk and protective factors for 
vision impairment is severely lacking, as is an understanding of the impact 
of specific interventions to improve outcomes from vision impairment. 
Many entities have made notable efforts to enhance research to inform eye 
and vision health practice and outcomes, including the CDC’s VHI, the 
NEI, Research to Prevent Blindness, Prevent Blindness, and many other 
national and state-level programs (see Chapter 3). However, these efforts 
lack coordination and a single research agenda that explains how these 
efforts as a whole can be used to enhance understanding and inform deci-
sions related to eye and vision health at the federal, state, and local levels 
(CDC, 2009; NEI/NIH, 2015; Prevent Blindness, 2016; Research to Prevent 
Blindness, 2016).

Recommendation 4
The U.S. Department of Health and Human Services should create an inter-
agency workgroup, including a wide range of public, private, and commu-
nity stakeholders, to develop a common research agenda and coordinated 
eye and vision health research and demonstration grant programs that 
target the leading causes, consequences, and unmet needs of vision impair-
ment. This research agenda should include, but not be limited to:

• Population-based epidemiologic and clinical research on the major 
causes and risks and protective factors for vision impairment, with 
a special emphasis on longitudinal studies of the major causes of 
vision impairment;

• Health services research, focused on patient-centered care pro-
cesses, comparative-effectiveness and economic evaluation of clini-
cal interventions, and innovative models of care delivery to improve 
access to appropriate diagnostics, follow-up treatment, and reha-
bilitation services, particularly among high-risk populations;

• Population health services research to reduce eye and vision health 
disparities, focusing on effective interventions that promote eye 
healthy environments and conditions, especially for underserved 
populations; and
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• Research and development on emerging preventive, diagnostic, ther-
apeutic, and treatment strategies and technologies, including efforts 
to improve the design and sensitivity of different screening protocols.

A research agenda that supports population health efforts to promote 
eye and vision health necessarily will include a broad portfolio of topics 
and programs, which must include more than basic and clinical research. 
An understanding of (1) the factors that affect the risk of vision impairment 
for different populations, (2) the barriers to accessing care, (3) effective 
interventions to prevent visual impairment and maintain eye function, and 
(4) ways to improve the quality of care is fundamental to designing and 
identifying opportunities that will minimize vision loss now and produce 
new knowledge and strategies to further reduce the long-term impact of 
vision impairment.

A common research agenda would allow for maximum efficiencies 
and reduce duplicative efforts and investments in research across diverse 
disciplines and focus areas. This will be essential at the beginning of a 
national effort to reprioritize eye and vision health because sustained and 
larger financial and programmatic support for such research is more likely 
to occur in the long term with better evidence. Although the commit-
tee believes that both sufficient evidence, as documented throughout this 
report, and also common sense support the conclusion that eye and vision 
health is an essential underpinning of the overall health of communities, 
more robust and recent research can help clarify the most important risk 
and protective factors associated with specific eye diseases, conditions, and 
injuries in order to guide decision making and programmatic emphasis 
at various levels and in different settings to enhance the value of future 
investments in eye and vision health. Demonstration projects are needed to 
test the most cost-effective ways to meet the eye care needs of underserved 
areas (e.g., testing incentives for provider practice, specialized training for 
providers already in the area, and the use of novel screening technologies). 
Vision rehabilitation is another area where significant evidence gaps were 
identified (see Chapter 8); filling in these gaps is a high priority in order to 
guide policies and community efforts intended to reduce the societal cost 
of chronic vision impairment.

Population health services research should focus on barriers to perfor-
mance on the part of local and state health departments and should explore 
methods used in jurisdictions where public health agency efforts have been 
successful (and have failed) in advancing eye and vision health. Health 
services research should include programs and support to promote the 
interpretation and dissemination of research findings to various audiences. 
This could include tests of models of dissemination of information and best 
practices, including administrative best practices and funding procedures, 
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to determine which are the speediest at improving the adoption of new 
methods, processes, and outcomes. To this end, the interagency workforce 
should include expertise on translational research and implementation sci-
ence in order to improve the vision care system’s response to the findings of 
new health services and public health services and epidemiological research 
and to speed the adoption of novel treatments, therapies, and technologies 
and models of care and reimbursement.

The committee suggests that research on examination and screening 
should prioritize the development of evidence to support guideline for-
mation (see Recommendation 5) for high-risk groups, including children 
in age groups with a high prevalence of risk factors for amblyopia and 
strabismus and individuals diagnosed with diabetes. Similarly, research 
on best-practice guidelines should prioritize referral patterns of primary 
care and primary eye care provider groups, because these groups see the 
greatest number of patients and represent the first step in the continuum of  
care.

The committee acknowledges that the research agenda as outlined is 
very broad and that priorities under each bullet should be set based on 
available resources and greatest need in terms of research gaps. However, 
it is important that each bullet be addressed as part of a comprehensive 
approach to eye and vision health. Consideration should be given to inno-
vative research methodologies and strategies to improve efficiency.

EXPAND ACCESS TO APPROPRIATE CLINICAL CARE

Timely, appropriate, and equitable access to and the delivery of effective care in 
all settings is an important component of a population health approach to improve 
eye and vision health. Inequitable barriers to effective treatments and therapies 
should be eliminated. Heightened attention is needed to reduce vision loss and 
cement its importance in relation to other chronic conditions and overall health.

Establishing Unified, Evidence-Based Clinical Guidelines

Professional guidelines are an important tool to advance policies and 
practices that promote high-quality care for everyone. As discussed in Chap-
ter 7, guidelines are often used to educate the public as well as public health 
and health care professionals about the foundational elements of value-
driven payment policies, and they are used as baselines from which to mea-
sure quality improvement and enhanced accountability for care processes 
and patient health outcomes. Unfortunately, no single set of clinical practice 
guidelines or measures in eye and vision care exists, and there are marked 
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discrepancies in the current screening and eye examination guidelines for 
asymptomatic people. This often reflects the absence of robust research and 
political tensions within the field of eye and vision health. Available guide-
lines provide inconsistent recommendations concerning essential measures. 
For example, the American Academy of Ophthalmology and the American 
Optometric Association disagree on the appropriate frequency of eye exami-
nations, with the former recommending less frequent eye examinations (e.g., 
AAO, 2015; AOA, 2015). In the case of vision screening, evidence-based 
recommendations from USPSTF, which focuses on primary care practice, 
calls for vision screening of children ages 3 to 5 only (USPSTF, 2009), 
whereas consensus-based recommendations from the American Academy of 
Ophthalmology, the American Association for Pediatric Ophthalmology and 
Strabismus (AAPOS), and the National Expert Panel recommend screening 
for additional age groups (AAO, 2014; AAPOS, 2014; Cotter et al., 2015; 
Hartmann et al., 2015). The American Academy of Ophthalmology and 
AAPOS, but not USPSTF, recommend specific screening tests (AAO, 2012; 
AAPOS, 2014). Uncertainty as to the appropriate frequencies of testing 
may lead to either unnecessary or inadequate care, while discrepancies and 
contradictions among recommendations contribute to patient and provider 
confusion concerning the standards of care.

Recommendation 5
The U.S. Department of Health and Human Services should convene 
one or more panels—comprising members of professional organizations, 
researchers, public health practitioners, patients, and other stakeholders—
to develop a single set of evidence-based clinical and rehabilitation practice 
guidelines and measures that can be used by eye care professionals, other 
care providers, and public health professionals to prevent, screen for, detect, 
monitor, diagnose, and treat eye and vision problems. These guidelines and 
supporting evidence should be used to drive payment policies, including 
coverage determinations for corrective lenses and visual assistive devices 
following a diagnosed medical condition (e.g., refractive error).

Evidence-based guidelines provide guidance based on objective evi-
dence for a variety of care providers to improve the uniformity and qual-
ity of the care they deliver to patients. For example, the recommended 
guidelines should be used to guide decisions related to payment policies, 
and health insurance coverage determinations for comprehensive eye 
examinations,1 preventive services and treatments (including corrective 

1  The committee defines a comprehensive eye examination as a dilated eye examination that 
may include a range of other tests, in addition to the dilation of the pupil to see the retinal 
structures (or back of the eye).
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lenses), and rehabilitation (including assistive devices). Particular atten-
tion needs to be paid to assuring that essential services and treatments are 
affordable, particularly for the most vulnerable populations. Recommended 
guidelines would also establish a uniform baseline from which to measure 
improvement in care processes and patient health outcomes. This should 
include an evaluation of health care provider adherence to guidelines. 
Finally, the guidelines promote accountability by a multitude of factors by 
enabling performance comparisons and the appropriate use of evidence-
based technology by including health care system, provider, geographic 
area, and population characteristics.

Guidelines should include, but not be limited to (1) the schedule and 
components of comprehensive eye examinations; (2) the appropriateness 
of particular diagnostic, treatment, and management strategies for specific 
eye diseases and conditions; and (3) criteria to facilitate appropriate follow-
up care, both within and external to eye and vision care, and to ensure a 
continuum of health care that is focused on the specific eye health needs 
and the overall health of populations. These guidelines should apply to 
both the general practice of medicine and to eye care specifically, with an 
emphasis on steps to increase the integration of services to promote both 
eye and vision health and overall health. Updates to the guidelines should 
occur periodically, and the process should include a mechanism by which 
critical data findings can be incorporated into or recognized in addendums 
to guidelines prior to the formal guideline updates.

It is important that the development of evidence-based guidelines 
adhere to particular standards, to the extent possible, so as to ensure robust 
and comprehensive support for recommended actions. These standards 
can include the Institute of Medicine standards for trustworthy guidelines 
(IOM, 2011a) or other assessment tools (see Brouwers et al., 2010, for 
a description and comparison of some available tools). Assessment can 
include stakeholder involvement (including patient representatives), rigor 
of development, clarity of presentation, applicability, editorial indepen-
dence, disclosed external review methods, economic considerations, the 
roles of the guideline development group members, disclosed search terms 
and inclusion/exclusion criteria for the evidence review, or the outcomes of 
public input.

There will be challenges in implementing this recommendation. Part of 
the problem in advancing eye health, as pointed out in report text, is that 
the professional groups involved in eye and vision care have differences in 
guidelines. This recommendation represents a necessary and essential first 
step to align the interests of the eye and vision field through an exercise that 
will not only improve clarity for the public, but also provide an evidence-
based platform from which to advocate for necessary and overdue payment 
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policies and research that can reduce disparities in eye and vision health for 
the most vulnerable members of society.

Enhancing Eye and Vision Health in Professional Training and Education

Historical divisions within the vision care system, combined with the 
specialization of eye care to the extent that it essentially operates as a 
“siloed” service rather than an incorporated component of primary health 
care, has led to a lack of vision health–related content in traditional health 
care professional training, public health education, and quality monitoring. 
Similarly, cross-disciplinary training in public health is generally under-
represented in formal education and certification programs for providers 
working in optometry, ophthalmology, and vision rehabilitation. Limited 
knowledge of the roles and competencies of other vision health profes-
sions and tensions surrounding the scope of practice undermine efforts to 
integrate vision care with other health care services, diminish the timeliness 
and quality of care by hindering appropriate referral practices, and gener-
ally inhibit an interprofessional culture of collaboration and coordina-
tion among ophthalmologists, optometrists, primary care physicians, and 
providers working in vision rehabilitation. Thus, fragmentation is both a 
cause and consequence of the lapses in the health care and public health 
education system.

To cultivate professional relationships and collaboration that will 
advance eye and vision health across medicine and beyond clinical care, it 
will be important to establish common expertise that can align overarching 
objectives and action among health professionals. The CDC has noted the 
need to elevate ophthalmic education in medical curriculums (CDC, 2009; 
Shah et al., 2014). With a greater focus on population health in clinical 
care (Berwick et al., 2008), new skills will be needed to ensure that health 
care professionals understand the types of patient experiences and data that 
are relevant to population health activities, including the moral imperative 
to reduce inequities in both health and health care. Moreover, population 
health practitioners should be familiar with eye and vision health, its risk 
factors, and the relationship between vision loss and other chronic health 
conditions. Translating this knowledge into meaningful patient interactions 
will require cultivating trust among different patient populations, providers, 
and public health practitioners.

Cultural competency helps build concordance between patients and 
health care providers by challenging providers to think outside of their 
strict biomedical constructs and respond to the cultural barriers that inevi-
tably arise because of patients’ diverse belief systems and views about 
health, health care, and health care providers. The continuing development, 
implementation, and evaluation of cultural competence programs, training 
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modules, and educational tools designed to improve the affective dimen-
sions of communication and clinical behavior, combined with an increasing 
diversity in the health care workforce, can help increase patient–provider 
concordance and reduce implicit bias, which will not only help with the 
public health challenge of eliminating ethnic and cultural disparities but 
also address various contributors to health outcomes that affect the health 
of vulnerable populations (Elam and Lee, 2013; IOM, 2003b; Sabin and 
Greenwald, 2012).

Recommendation 6
To enable the health care and public health workforce to meet the eye 
care needs of a changing population and to coordinate responses to vision-
related health threats, professional education programs should proactively 
recruit and educate a diverse workforce and incorporate prevention and 
detection of visual impairments, population health, and team care coordi-
nation as part of core competencies in applicable medical and professional 
education and training curricula. Individual curricula should emphasize 
proficiency in culturally competent care for all populations.

In essence, this recommendation is about creating a common language 
that can help advance communication and strategic planning among groups 
that have not traditionally worked together in the same capacity as with 
other public health priority areas. There are three targets of this recom-
mendation. First, eye care professionals need to be knowledgeable about the 
basics of public health and how eye and vision health relate to other measures 
of well-being and health. Ophthalmology residencies should include practical 
experiences in interdisciplinary settings, including community health centers. 
Optometry programs should include education in public health fundamentals 
and practical experiences working in primary care settings.

Second, other health care providers need to understand the importance 
of eye and vision health in maintaining the overall health of their patient 
populations and the role that eye care can play in identifying non-eye-
related diseases and conditions. The training of primary care physicians 
should include developing competency at identifying vision impairment 
and the need for eye care as well as teaching them to be familiar with the 
underlying determinants of health, especially those that are risk factors for 
vision loss among vulnerable and at-risk populations.

Third, public health practitioners need to understand the basics of eye 
health and how it relates to programs that are eye and vision health specific; 
or how eye and vision health metrics can either complement or improve 
existing programs for related chronic diseases or health conditions. All pub-
lic health programs should include modules on the vision care system and 
on the roles of other providers in that system. Training should emphasize 
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the role of public health experts as coordinators and conveners of stake-
holders in systems lacking integration. Research is needed to determine 
how best to utilize the eye and vision care, primary care, and public health 
workforces. Incentives and technologies to optimize workforce capacity 
should be identified and employed. In all of these efforts, patients and 
advocates should be involved to offer real-world patient-reported experi-
ences and outcomes.

In addition to having basic knowledge about eye health and related risk 
and protective factors, health professional school students should be knowl-
edgeable about population health approaches and about the roles and com-
petencies of public health experts and vision rehabilitation therapists and 
other types of therapists in vision care. Training for vision rehabilitation 
and other vision therapists should include practical experiences working as 
part of an interdisciplinary rehabilitation team as well as instruction in the 
competencies and roles of physical and occupational therapists, orientation 
and mobility specialists, and optometrists and ophthalmologists.

As one potential enforcement mechanism, federal funding for train-
ing programs could be contingent upon these steps being taken and on 
the adoption and presentation of the curricula based on federal consensus 
guidelines.

ENHANCE PUBLIC HEALTH CAPACITIES TO 
SUPPORT VISION-RELATED ACTIVITIES

Eye and vision health is a critical part of population health and a valuable public 
health tool with which to assess the quality, effectiveness, and efficiencies of 
health care systems and population health programs and initiatives. Improving 
eye and vision health requires that comparable services, information, and healthy 
environments are accessible to all populations. Public health departments serve 
as key community conveners to coordinate responses that address multiple  
determinants of health and chronic conditions, such as vision impairment.

Integrating Eye and Vision Care

Population health approaches focus on the broad determinants of 
health, which include the social and environmental determinants of health 
across a lifespan, which in turn include (1) innate individual traits (e.g., 
age, sex, race, genetics); (2) individual behaviors; (3) social, family, and 
community networks; (4) living and working conditions (e.g., psychosocial 
factors, employment status and occupational factors, socioeconomic status, 
and health care services); and (5) broad social, economic, cultural, health, 
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and environmental conditions and policies at the global, national, state, and 
local levels (e.g., economic inequality, urbanization, mobility, and cultural 
values) (IOM, 2003a). Responsibility for improving population health has 
never been the sole province of governmental public health departments. 
Governmental public health departments must work with and through 
other stakeholders, including other government agencies, the clinical care 
system, employers and businesses, media, nonprofit organizations, the edu-
cation sector, and the community to reach established goals (IOM, 2003a, 
2011b). Successful health promotion in eye and vision health will require 
innovative partnerships that engage in a variety of activities that advance 
different objectives within population health.

Integrating public health and local health care systems is an important 
strategy to improve community health (CDC, 2007). A well-functioning 
medical care system can expand access to appropriate eye and vision care 
services, allowing public health agencies to focus on preventive policies 
and action and assurance. Such preventive actions include linking people to 
needed care, assessing care quality, and promoting community support and 
policy and environmental conditions that maximize health (IOM, 2003a). 
Public health agencies and departments can also extend the reach of health 
care services through vision-specific programs. Unfortunately, there has 
been insufficient partnering to coordinate existing and emerging programs, 
policies, and quality improvement activities that either directly or indirectly 
affect eye and vision health.

Recommendation 7
State and local public health departments should partner with health care 
systems to align public health and clinical practice objectives, programs, 
and strategies about eye and vision health to:

• Enhance community health needs assessments, surveys, health 
impact assessments, and quality improvement metrics;

• Identify and eliminate barriers within health care and public health 
systems to eye care, especially comprehensive eye exams, appro-
priate screenings, and follow-up services, and items and services 
intended to improve the functioning of individuals with vision 
impairment;

• Include public health and clinical expertise related to eye and vision 
health on oversight committees, advisory boards, expert panels, 
and staff, as appropriate;

• Encourage physicians and health professionals to ask and engage in 
discussions about eye and vision health as part of patients’ regular 
office visits; and
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• Incorporate eye health and chronic vision impairment into existing 
quality improvement, injury and infection control, and behavioral 
change programs related to comorbid chronic conditions, commu-
nity health, and the elimination of health disparities.

Opportunities to realize and support the integration of health care and 
public health systems can take many forms. Health care organizations and 
providers can benefit from public health expertise related to existing popu-
lation health databases covering eye and vision health, assessment tools, 
existing community relationships, and existing knowledge and resources in 
order to incorporate eye and vision health into existing programs or extend 
vision services to populations in need of targeted preventative, clinical, or 
rehabilitative care. Public health departments can convene the partners and 
support the integration of the various capabilities around a shared vision 
and shared goals. Public health departments can also use the clinical exper-
tise of health care workers to design better measures for vision surveillance, 
to conduct screenings, and to raise patient awareness of eye disease through 
counseling and health education. Federal guidelines may be a useful tactic 
for promoting harmonization among states and promoting a shared gover-
nance model to encourage long-term sustainability. Specific opportunities 
for effective collaboration include

• Local public health departments should identify populations at 
increased risk of developing eye disease and design vision screening 
initiatives targeting them for intervention. Ophthalmologists, optom-
etrists, school nurses, and other health care professionals should 
ensure the quality of these efforts by performing screenings, referring 
patients for follow-up care, and educating patients on eye disease.

• Local public health departments should work to strengthen rela-
tions among primary care providers, eye care providers, health care 
professionals working in vision rehabilitation, social services, and 
other community health workers in order to improve the continu-
ity, timeliness, and adequacy of eye care.

• Public health departments should lead the development and dis-
semination of health education materials that educate patients on 
making changes to lifestyle risk factors for eye disease, on health 
impacts, on the need for eye exams, and on treatments, and they 
should clarify best practices for clinicians.

• Ophthalmologists, optometrists, and primary care physicians 
should collaborate with biostatisticians and epidemiologists in 
public health departments on the identification of key indicators 
of eye and vision health and on the development of surveys and 
other surveillance tools that accurately measure these indicators.
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• Health informaticians should aid health care organizations and 
public health departments in efforts to develop shared data sys-
tems that allow clinicians to tailor patient education and outreach 
to identified vision health risks and that allow epidemiologists to 
monitor changes in disease prevalence and adapt public health 
programs and policies to community needs.

Effective partnerships to advance eye and vision health will require a 
strong, effective governmental member at each locus of government (local, 
state, or federal). This is resource intensive and requires a long-term com-
mitment of senior leadership and interest among nongovernmental partners 
to develop, implement, and evaluate the gains and efficiencies over time for 
different populations.

Enhancing State and Local Capacities

State health departments can make substantial contributions to national 
vision health efforts. First, their involvement in the planning process helps 
to develop realistic action plans and ensure that the appropriate high risk 
populations are targeted. State health departments provide an important 
link between federal and community programs, which can incorporate 
vision health strategies where appropriate. Second, state and local health 
departments are the logical, local conveners for collaborations between a 
variety of community stakeholders and surveillance efforts related to eye 
and vision health.

Advancing eye and vision health as a programmatic focus will require 
more than simply asking governmental public health agencies and depart-
ments to place greater emphasis on the topic. Governmental public health 
professionals are responsible for a wide range of activities and programs 
that face dwindling resources in the face of increasing demand. Unfor-
tunately, current state and local public health agencies and departments 
struggle to meet state mandates and requirements in the face of declining 
public investment, limited political power, and competition (Jacobson et 
al., 2015). The result is that other, more traditional public health activities, 
such as surveillance, health promotion, and policy development (including 
tracking underlying social and environmental conditions as well as eye and 
vision health) do not receive adequate attention or resources (Brooks et al., 
2009; Honoré and Schlechte, 2007; Jacobson et al., 2015).

Federal agencies charged with various responsibilities to promote pub-
lic health are uniquely situated to provide the needed resources and exper-
tise that will allow state and local health departments to incorporate eye 
and vision health as a programmatic focus. For example, in 2016, the 
CDC implemented a vision grant program, in partnership with state-based 
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chronic disease programs and other clinical and nonclinical stakeholders 
“to engage in strategic initiatives or activities designed to improve vision 
and eye health” (NACDD, 2016). The current grant program will award 
three states an average of $25,000 toward the development of activities 
that (1) “achieve the overall goal of advancing vision loss and eye health 
as public health priorities”; (2) “implement a vision and eye health inter-
vention that focuses” on characterizing the burden of eye disease or vision 
loss, promotes systems change, or implements interventions related to eye 
and vision health; and (3) focus on sustainability beyond the initial funding 
period (NACDD, 2016).

Unfortunately, public health strategies to promote eye and vision health 
are rarely supported as a categorical focus or even as part of chronic disease 
programs in most state and local health departments because of limitations 
in resources and shifting priorities. The programmatic emphasis in govern-
mental public health departments typically complements national public 
health priority lists, which do not typically include eye and vision health 
or chronic vision impairment (e.g., CDC, 2015d). Moreover, the degree of 
flexibility in how state and local governments use federal grant funds varies 
(CBO, 2013). In the absence of increased funding for public health overall, 
establishing eye and vision health as a stand-alone programmatic focus will 
require additional and dedicated resources beyond those currently avail-
able as well as technical support from federal public health entities and 
established partners.

Recommendation 8
To build state and local public health capacity, the Centers for Disease Con-
trol and Prevention should prioritize and expand its vision grant program, 
in partnership with state-based chronic disease programs and other clinical 
and nonclinical stakeholders, to:

• Design, implement, and evaluate programs for the primary preven-
tion of conditions leading to visual impairment, including policies 
to reduce eye injuries;

• Develop and evaluate policies and systems that facilitate access to, 
and utilization of, patient-centered vision care and rehabilitation 
services, including integration and coordination among care pro-
viders; and

• Develop and evaluate initiatives to improve environments and 
socioeconomic conditions that underpin good eye and vision health 
and reduce eye injuries in communities.

Grant opportunities offered to state health departments can be used in 
a variety of ways to support specific vision preservation activities in local 
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health departments or other organizations or encourage these activities as 
part of a more comprehensive strategy in partnership with other groups. 
Some states are actively encouraging a systematic community health assess-
ment and planning process to be completed on a regular basis, and they 
can offer guidance and tools in what to look for in the community, avail-
able data sources that can be consulted in the assessment, and metrics 
for ongoing evaluation and quality assurance related to eye and vision 
health. Again, this recommendation emphasizes the need for a coherent and 
comprehensive program to account for primary prevention activities, for 
access and utilization of health care services to reduce vision impairment 
and improve function following vision loss, and for a focus on establish-
ing environments that can affect the eye and vision health of a broader  
population.

The prioritization and expansion of the CDC’s vision grant program 
may require more than the provision of additional resources. Currently, 
VHI resides within the Division of Diabetes Translation (CDC, 2016). 
The committee has no opinion on the exact placement of VHI within the 
CDC. However, the organizational location should offer, for example, vis-
ibility, sufficient staffing, integration with other chronic disease activities, 
expertise in insurance coverage, surveillance, and policy and program-
matic expertise. Furthermore, VHI should continue to integrate with other 
components of the CDC and work with state, local, and other stake-
holders. This could enhance the capabilities to offer technical assistance, 
scientific bases for collaboration among stakeholders, aid in translating 
science into strategic activities, and advice on issues related to vision loss 
and vision impairment on a much larger scale than currently exists under 
VHI (CDC, 2015a).

PROMOTE COMMUNITY ACTIONS THAT ENCOURAGE 
EYE- AND VISION-HEALTHY ENVIRONMENTS

Eye and vision health is affected by a wide range of health determinants within 
communities, including individual and collective behaviors, the built environment, 
social conditions, and the health care system. Populations should participate col-
lectively in decision making about population health priorities, which affect and 
are affected by the eye and vision health of their communities. 

Living with vision impairment or having a loved one with uncor-
rectable vision impairment, especially when it is severe, has the potential 
to affect many aspects of everyday life and has been associated with a 
diminished QOL, including independence (see Chapter 3). Vision loss has 
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been associated with serious health comorbidities such as depression, anxi-
ety, low self-esteem and insecurity, social isolation, stress, mental fatigue, 
cognitive decline and dementia, reduced mobility, falls, and mortality (see 
Chapter 3). The impact that vision loss has on function and QOL varies 
according to numerous factors, including the built environment, social sup-
port, access to health care and rehabilitation services, attitude, preferences, 
and socioeconomic factors. How these factors affect the occurrence, sever-
ity, and impact of vision loss differs for individuals and communities. This 
situation requires communities to engage in broad-based discussions with 
different stakeholders, including elected officials and public health depart-
ments, to determine how national level policies, data, and programs can be 
implemented at the local level.

Eye and vision health is a community issue—the needs, adequacy of 
resources, and priorities will vary based on population characteristics, cul-
tures, and values. It is important that community stakeholders (businesses, 
advocacy organizations, neighborhood groups, local health and public 
health departments, religious organizations, professional organizations, 
school boards and faculty, parent support groups, health care providers, 
eye care providers, etc.) be actively consulted and engaged in options to 
translate and implement national goals into workable community action 
plans to reduce the burden of vision loss and the functioning of populations 
with vision impairment across different community settings.

Recommendation 9
Communities should work with state and local health departments to trans-
late a broad national agenda to promote eye and vision health into well-
defined actions. These actions should encourage policies and conditions 
that improve eye and vision health and foster environments to minimize the 
impact of vision impairment, considering the community’s needs, resources, 
and cultural identity. These actions should:

• Improve eye and vision health awareness among different social 
groups within communities;

• Engage community organizations and groups to promote eye and 
vision health awareness in daily activities;

• Establish and enforce laws and policies intended to promote eye 
safety and the functioning of people with vision impairment;

• Identify the need for, and community-level barriers to, vision-
related services and resources in their communities; and

• Adopt policies and create community networks that support the 
design of built environments and the establishment of social envi-
ronments that promote eye and vision health and independent 
functioning.
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A key role for the governmental public health departments is to act as 
conveners of the different stakeholders who then develop and implement 
action plans that may complement national initiatives and that reflect 
a community’s needs and goals. Local health departments are a natural 
resource for communities (including, but not limited to, government agen-
cies, elected officials, policy makers, local nonprofit organizations, commu-
nity health centers, educators, religious organizations, employers, fraternal 
organizations, municipal sports leagues, and other stakeholder groups) to 
engage when exploring the needs and resources available to combat avoid-
able vision impairment and the impacts of vision loss in their communities. 
For example, health departments can play an important role in the built 
environment (i.e., the physical environment constructed by human activ-
ity) (e.g., Perdue et al., 2003). They are also uniquely positioned to bring 
together different stakeholders within communities to begin discussions 
about strategies to improve different community settings and environments 
(including the social, economic, and built environments) and how to mea-
sure the impact of community investment.

Communities must feel comfortable in expressing the values and goals 
that are most relevant to them, especially in the context of establishing local 
actions that respond to a national agenda. Depending on the characteris-
tics of specific populations within those communities, some actions will be 
more or less relevant. For example, in communities with older populations, 
an emphasis on programs to improve the detection and treatment of age-
related eye diseases and conditions may be more applicable. In communi-
ties with school-aged children and young adults, instituting visual acuity 
screenings and comprehensive eye examinations in schools and developing 
policies to promote wearing personal protective equipment may be more 
relevant.

Communities must also consider the broad range of factors that affect 
eye and vision health, including multiple determinants of health, when 
deciding not only what actions to take but also who should be involved 
in discussions that lead to decisions about priority actions. For example, 
strategies related to the built environment would benefit from input from 
local architecture firms and community planning experts, in addition to 
input from more traditional public health practitioners. Input could include 
identifying barriers and opportunities related to public awareness about 
the burden of poor eye and vision health; leveraging laws and policies 
designed to promote function; and utilizing resources drawn from a wide 
range of contributors (e.g., local religious organizations, nonprofit orga-
nizations, schools, workplaces, and sports leagues) to promote access to 
eye and vision services. It is important that these discussions be as broad 
and inclusive as possible and not to overlook the personal perspectives of 
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those with vision impairment in order to promote the kind of change that 
will eventually lead to new social norms concerning eye and vision health.

Community collaborations with public health departments should pro-
vide a safe venue in which to promote shared experiences and expertise, 
create effective platforms for communication, and develop action plans and 
program or initiative evaluations that contribute to both local and national 
dialogues and collective action. Public health departments could produce 
materials and informational resources based on member input, which could 
be used to facilitate action in other neighboring communities. For example, 
action strategies targeting different stakeholders and community needs 
would be more effective if these strategies were part of a comprehensive 
plan to improve eye and vision health statewide.

RECOMMENDATIONS IN ACTION: 
EXAMPLES FOR IMPLEMENTATION

“As an approach, population health focuses on the interrelated con-
ditions and factors that influence the health of populations over the life 
course, identifies systematic variations in their patterns of occurrence, and 
applies the resulting knowledge to develop and implement policies and 
actions to improve the health and well-being of those populations” (Public 
Health Agency of Canada, 2007). To this end, the committee’s recommen-
dations are visionary and are meant to set in motion a variety of broad-
based actions that can contribute to the prioritization of eye and vision 
health at national, state, and local levels. This has the benefit of encourag-
ing coordinated actions that can sustain a larger movement. But it also 
has drawbacks—most notably, it does not provide discrete, recommended 
actions for the range of stakeholders at every level and across every dimen-
sion of eye and vision health that are essential to the successful promotion 
of eye and vision health.

In Chapter 1, the committee proposed a model for action (see  
Figure 9-2), which suggested that the 10 essential health services of public 
health assessment, policy development, and assurance extended across four 
categories of prevention, including primordial, primary, secondary, and 
tertiary activities. The 10 services each are part of one of three core popula-
tion health functions: assessment (i.e., monitoring communities to identify 
and characterize public health needs and priorities), policy development 
(i.e., the use of scientific evidence to guide the design and implementation 
of programs and policies to address public health issues), and assurance 
(i.e., policy development and enforcement, ensuring that health and public 
health systems have the resources to implement programs, and evaluat-
ing the health impacts of interventions) (CDC, 2007; IOM, 1988). In the 
context of eye and vision health and the committee’s charge, these actions 
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include short- and long-term strategies to address the overarching determi-
nants of health (primordial prevention); efforts to support, educate, and 
promote healthy eye and vision behaviors (primary prevention); efforts to 
facilitate the pre-symptomatic identification of eye diseases and treatments 
(secondary prevention); and efforts to preserve and enhance the health and 
functioning of individuals with vision impairment (tertiary prevention).

The committee’s recommendations are broad, intended to promote com-
petencies and foundational evidence that can advance long-term improve-
ments in eye and vision health in the United States. The challenges facing 
eye and vision health in the United States, particularly those associated with 
identified research gaps, the resources to establish eye and vision health as 
a public health programmatic focus, the formation of partnerships, and 
guidelines to inform the public about necessary services, will require a long-
term commitment to promote competencies and foundational evidence that 
can guide specific action in the future.

To complement this approach, the committee also developed a stake-
holder action table (see addendum to this chapter) to provide illustra-
tive examples of activities that could logically flow from the committee’s 
much broader recommendations. These actions are organized by key stake-
holder groups, which include payers, professional groups, patient advo-
cacy groups, state and local public health departments, private industry, 
community groups, and federal agencies, particularly the CDC and the 
National Institutes of Health. Within these groups, there are actions related 
to assessment, policy development, and assurance across the four stages of 
prevention: primordial, primary, secondary, and tertiary (see Figure 9-2); 
and many could easily be classified in other categories. The examples pro-
vided are not recommendations per se. Rather they are meant to stimulate 
discussion among stakeholders about the potential actions stakeholders 
can take by public health function and stages of prevention as part of a 
comprehensive and cohesive approach to improve eye and vision health and 
reduce health inequities in the United States.

CONCLUSION

Vision impairment is a significant public health problem that affects 
the health, economic well-being, and productivity of individuals, families, 
and society as a whole. The focus of population health approaches to eye 
and vision health should be on creating the conditions in which people 
can have the fullest capacity to see and that enable individuals to achieve 
their full potential. Despite evidence that vision impairment increases the 
risk of mortality and morbidity from other chronic conditions and related 
injuries and is associated with a reduced QOL, eye and vision health is 
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not adequately recognized as a population health priority, so public health 
action has been extremely limited.

Achieving the twin goals of improving eye and vision health and 
increasing health equity will require action by a wide range of stake-
holders at the national, state, and local levels. In the context of eye and 
vision health and the committee’s charge, these actions will need to include 
short- and long-term strategies to address the overarching determinants of 
health (primordial prevention), as well as efforts to support, educate, and 
promote healthy eye and vision behaviors (primary prevention); to facilitate 
pre-symptomatic identification of eye diseases and treatments (secondary 
prevention); and to preserve and enhance the health and functioning of 
individuals with vision impairment (tertiary prevention).

To effectively promote eye and vision health and reduce vision impair-
ment, sustained action across all stakeholders and levels of government will 
be necessary. It will require (1) better and constant surveillance; (2) policy, 
program, and funding incentives to stimulate and reinforce the adoption of 
best practices; (3) constant quality improvement experiments in all sectors 
in the area of vision health to discover and disseminate what works and 
what does not; (4) research to discover new means of prevention, rehabili-
tation, and treatment; (5) changes in personal and professional behavior 
and their surrounding systems so that they no longer reinforce current 
problems and instead constantly reinforce and reward making the right and 
best things the easiest things to do; (6) education and training for current 
and future workforces to improve behavior and practice; and (7) a change 
in political dynamics at the local, state, and federal levels to give priority 
once again to a broadened sense of “national and personal responsibility.” 
Anchoring eye and vision health promotion in terms of prevention stages 
will allow the nation to reevaluate eye and vision health improvement as 
not only a valued outcome in and of itself, but also a strategy by which to 
achieve better health equity more broadly among populations.
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environment, social and health policy, and new health communication tech-
nologies. Her research and publications about understanding, measuring, 
and improving healthy food environments, has been widely recognized and 
replicated. She is a member of the U.S. Task Force on Community Preven-
tive Services and has a long history of leading community-based health 
research and programs, and she currently serves in several related roles at 
the University of Pennsylvania. Her scholarly contributions consist of more 
than 400 journal articles and book chapters. Dr. Glanz is senior editor of 
Health Behavior and Health Education: Theory, Research, and Practice, a 
widely used text now in its fifth edition.

Dr. Glanz has been recognized with local and national awards for her 
work, including being elected to membership in the National Academy of 
Medicine in 2013. She was additionally named a fellow of the Society for 
Behavioral Medicine and received the Elizabeth Fries Health Education 
Award.

Lori Grover, O.D., Ph.D., FAAO, is an internationally recognized clini-
cian and educator, and a national policy and program consultant, in the 
care of people with chronic vision impairment. She has specialized in the 
comprehensive clinical care of individuals with vision loss for more than 20 
years. Dr. Grover is senior vice president for health policy at King Devick 
Technologies, Inc., and the former dean of the Pennsylvania College of 
Optometry at Salus University.  Dr. Grover previously served as an associate 
professor in the College of Health Solutions, Nursing and Health Innova-
tion and as the inaugural director of the Center for Translational Health 
Science at Arizona State University. She served on the medical staff in the 
Department of Ophthalmology of the Wilmer Eye Institute at the Johns 
Hopkins University School of Medicine from 2000 to 2012 and earned 
her Ph.D. in health services research and policy from the Johns Hopkins 
Bloomberg School of Public Health in 2012, including certificates in health 
economics and health informatics. She directed a national clinical research 
network while at the Wilmer Lions Vision Research and Rehabilitation 
Center for her research that examined medical and eye care access for peo-
ple with chronic visual impairment, and established new metrics and policy 
strategies for evaluating access to health care in populations with chronic 
conditions. Her research interests include evidence-based multidisciplinary 
team models for care, clinical decision support and cost-effectiveness assess-
ment, driving and third-party policies related to chronic vision loss, and 
collaborative interprofessional and translational discovery. Dr. Grover is 
a past executive committee chair of the American Optometric Association 
(AOA) Vision Rehabilitation Section, serves on the AOA Evidence Based 
Optometry Committee, and is an author of three AOA evidence-based clini-
cal practice guidelines. She is a past member of the board of directors of 
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the Association of Schools and Colleges of Optometry, and is chair-elect of 
the Professional Development and Education Committee of the Association 
for Research in Vision and Ophthalmology.  She is a past council member 
of the Vision Care Section of the American Public Health Association, a 
distinguished practitioner of the National Academies of Practice, and a dip-
lomate in public health and environmental vision of the American Academy 
of Optometry.

Eve Higginbotham, M.D., is the vice dean for diversity and inclusion at the 
Perelman School of Medicine at the University of Pennsylvania. Prior to 
joining Penn Medicine, Dr. Higginbotham held numerous academic leader-
ship roles, including senior vice president and executive dean for Health 
Sciences at Howard University and dean and senior vice president for aca-
demic affairs at Morehouse School of Medicine in Atlanta. Most recently, 
she served as a visiting scholar for health equity at the Association of Amer-
ican Medical Colleges (AAMC) in Washington, DC. Dr. Higginbotham  
has a wide range of research interests, from ocular pharmacology to health 
disparities and policy, and has extensive experience conducting clinical tri-
als, specifically the Ocular Hypertension Treatment Study, a multi-center, 
randomized trial that has significantly changed the care of ocular hyper-
tensive patients. She earned her B.S. and M.S. in chemical engineering 
from the Massachusetts Institute of Technology and her medical degree 
from Harvard Medical School. She completed a glaucoma fellowship at 
the Massachusetts Eye and Ear Infirmary in Boston and is a board-certified 
ophthalmologist, with a subspecialty in glaucoma.

Peter D. Jacobson, J.D., M.P.H., is a professor of health law and policy 
and the director of the Center for Law, Ethics, and Health at the Univer-
sity of Michigan School of Public Health. He teaches courses on health 
law and public health policy. Before joining the University of Michigan, 
Mr. Jacobson was a senior behavioral scientist at the RAND Corporation 
in Santa Monica, California. In 1995 he received an investigator award 
in health policy research from the Robert Wood Johnson Foundation to 
examine the role of the courts in shaping health care policy. Mr. Jacobson’s 
books include Strangers in the Night: Law and Medicine in the Managed 
Care Era (Oxford University Press, 2002) and False Hope vs. Evidence-
Based Medicine: The Story of a Failed Treatment for Breast Cancer (co-
authored; Oxford University Press, 2007). His most recent book is Law and 
the Health System (co-authored; Foundation Press, 2014). Mr. Jacobson 
is the associate editor for health law and public health at the Journal of 
Health Politics, Policy, and Law, and he is a member of the board of direc-
tors of Public Health Foundation Enterprises, Inc. From 2010 to 2012, Mr. 
Jacobson served as the president of the Public Health Law Association. Mr. 
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Jacobson’s current research interests focus on the legal aspects of health care 
delivery and public health and public health systems. Mr. Jacobson’s recent 
research includes projects on health departments’ strategic adaptations to 
the new health care environment and public health entrepreneurship.

Edwin C. Marshall, O.D., M.S., M.P.H., is a professor emertius of optome-
try and public health at Indiana University (IU). Prior to this he was the vice 
president for diversity, equity and multicultural affairs at IU. Dr. Marshall 
has been the associate dean for academic affairs and student administration 
at the IU School of Optometry. Dr. Marshall was the founding chair of the 
Minority Health Advisory Committee of the Indiana State Department of 
Health and the vice chair of the Indiana Public Health Institute. He has 
served as the chair of the National Commission on Vision and Health, 
chair of the executive board and vice president (USA) of the American 
Public Health Association, and chair of The Nation’s Health editorial 
advisory committee. He is a past president of the National Optometric 
Association, the Indiana Optometric Association, and the Indiana Public 
Health Association. He also has served on the Indiana Commission on 
Excellence in Health Care’s Data and Quality Subcommittee, the Indiana 
Health Care Professional Development Commission, the Indiana Chronic 
Disease Advisory Council, the Benefits and Cost-Sharing Subcommittee of 
the Governor’s Advisory Panel on the Indiana Children’s Health Insurance 
Program, the board of directors of Bloomington Hospital and as a member 
of the Joint Commission on Accreditation of Healthcare Organization’s 
Roundtable on Health Literacy and Patient Safety. Dr. Marshall currently 
serves as a member of the National Eye Health Education Program Plan-
ning Committee of the National Eye Institute, the Diversity Advisory Board 
of Transitions Optical, and the Indiana Interagency State Council on Black 
and Minority Health.

Christopher Maylahn, M.P.H., is a Dr.P.H. candidate in health policy at the 
State University of New York School of Public Health and holds a master’s 
degree in public health from Yale University. His expertise is in the area of 
chronic disease epidemiology. He has more than 35 years of experience as a 
program research specialist with the New York State Department of Health, 
where he provides operational support for the New York state public health 
improvement plan. Mr. Maylahn has also worked with the Vermont Heart 
Association to develop a state hypertension control program and with the 
National Association of Chronic Disease Directors and the Council of State 
and Territorial Epidemiologists.

Mr. Maylahn’s areas of research include system structure and perfor-
mance, interorganizational relationships and partnerships, factors associ-
ated with sustainable public health partnerships for community health 
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needs assessments, and practice-based research through the New York 
Public Health Practice-Based Research Network. Other foci of his work 
include cardiovascular diseases, diabetes, asthma, obesity, age-related eye 
diseases, and surveillance of epilepsy.

Mr. Maylahn’s published work has addressed issues such as chronic 
disease public health services, factors affecting evidence-based decision 
making in local health departments, public health services and systems 
research, teaching evidence-based public health, older adult health surveil-
lance, asthma, prostate cancer, and the behavioral risk factors for cardio-
vascular disease.

Joyal Mulheron, M.S., is the founder and executive director of EVERMORE, 
a nonprofit dedicated to supporting parents and families who have lost a 
child at any age and from any cause by building a holistic, evidence-based 
support system touching the lives of all of those who have been affected. 
She has worked in the nonprofit arena for nearly 15 years as an advisor to 
executive politicians and some of the nation’s most respected public policy 
institutions. Her successes include establishing new nonprofit organizations, 
partnering with the private sector, philanthropic fundraising, management 
and reporting, evaluating organizational and program success, optimizing 
team talent for impact, budgeting, and organizational strategy.While Ms. 
Mulheron has spent most of her career advising politicians, both Repub-
lican and Democrat, and translating basic science into public policy, she 
has most enjoyed leading major efforts and initiatives for the National 
Governors Association; the National Academies of Sciences, Engineering, 
and Medicine; the American Cancer Society; and the Partnership for a 
Healthier America. In these efforts she has offered succinct policy recom-
mendations and spearheaded teams in strategic planning, operations, and 
the implementation of deliverables under tight timeframes and budgets. She 
has managed a range of population health issues, including obesity, chronic 
disease, employee benefits, tobacco control, clinical trials, basic research, 
and genetics. Ms. Mulheron holds a master’s degree in biotechnology from 
Johns Hopkins University as well as bachelor’s degrees in both English and 
biochemistry from Virginia Tech. She has completed advanced studies in 
chemistry and World War II and minority literature.

Sharon Terry, M.A., is the president and chief executive officer of Genetic 
Alliance, a large network engaging individuals, families, and communities 
to transform health. She co-founded PXE International, a research advo-
cacy organization for the genetic condition pseudoxanthoma elasticum 
(PXE), in response to the diagnosis of PXE in her two children in 1994. Ms. 
Terry co-discovered the ABCC6 gene, patented it to ensure ethical steward-
ship in 2000, and assigned their rights to the foundation. She subsequently 
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developed a diagnostic test and conducts clinical trials. She has a master’s 
degree in theology and is the author of 140 peer-reviewed papers, 30 of 
which are clinical PXE studies.

In her focus at the forefront of consumer participation in genetics 
research, services, and policy, she serves in a leadership role on many of the 
major international and national organizations, including the Accelerating 
Medicines Partnership; the National Academies of Sciences, Engineering, 
and Medicine’s Health and Medicine Division’s Board on Health Sciences 
Policy; the National Academies Roundtable on Translating Genomic-Based 
Research for Health; the PubMed Central National Advisory Committee; 
the PhenX scientific advisory board; the Global Alliance for Genomics and 
Health; and the International Rare Disease Research Consortium executive 
committee. She is also the founding president of EspeRare Foundation of 
Geneva, Switzerland.

Ms. Terry is co-founder of the Genetic Alliance Registry and Biobank. 
She is on the editorial boards of several journals. She led the coalition 
that was instrumental in the passage of the Genetic Information Nondis-
crimination Act. She received an honorary doctorate from Iona College 
for her work in community engagement in 2006, the Research!America 
Distinguished Organization Advocacy Award in 2009, and the Clinical 
Research Forum and Foundation’s Annual Award for Leadership in Public 
Advocacy in 2011. She was named one of the U.S. Food and Drug Admin-
istration’s “30 Heroes for the Thirtieth Anniversary of the Orphan Drug 
Act” in 2013. She is a co-inventor of the Platform for Engaging Everyone 
Responsibly (PEER). PEER received substantial funding awards from the 
Patient-Centered Outcomes Research Institute and the Robert Wood John-
son Foundation in 2014. Ms. Terry is an Ashoka Fellow.

Cheryl Ulmer, M.S., was a senior program officer and a study director for 
the Board on Health Care Services at the Institute of Medicine (IOM) from 
2007 until her retirement in 2013. She most recently directed studies of the 
governance and financing of graduate medical education and of the develop-
ment of an essential health benefit package under the Patient Protection and 
Affordable Care Act. She also served as the director of the projects Future 
Directions for the National Healthcare Quality and Disparities Reports and 
Race, Ethnicity, and Language Data and as the co-director of the Resident 
Duty Hours: Sleep, Supervision, and Safety project. With respect to the 
topic of the current report, she has personal experience with vision impair-
ment. Before joining the IOM, she worked as an independent consultant 
on a wide-ranging set of health care issues, but with a primary focus on 
the delivery and content of health care services, disparities in health status 
and quality of care across populations, and options for financing and insur-
ance. Previous consulting work for the IOM included research, writing, 
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and editing services on the Pathways to Quality and the Consequences of 
Uninsurance series. Other illustrative independent consulting projects con-
cluded in various reports, including Serving Patients with Limited English 
Proficiency: Results of a Community Health Center Survey; Giving Back 
and Moving Forward; Finding a Future Through Service in Community 
Health Corps; Changing Lives Through Service to Medically Underserved 
Communities; Assessing Primary Care Content: Four Conditions Common 
in Community Health Center Practice—Hypertension, Diabetes, Otitis, 
Asthma; The Role of Behavioral Factors in Achieving National Health 
Outcomes; and Schools as Health Access Points for Underserved Children 
and Adolescents: Survey of School-Based Programs. Ms. Ulmer has served 
as a senior associate with MDS Associates, a health care consulting firm, 
as well as in various positions within the U.S. Department of Health and 
Human Services, including in the Office of the Secretary, Assistant Secretary 
for Planning and Evaluation/Health; the Health Services Administration; 
the Health Resources Administration; Medicaid Services; and the National 
Institutes of Health. She has a master’s degree from Georgetown University 
and a B.S. from Mary Washington College of the University of Virginia.

Rohit Varma, M.D., M.P.H., is the director of the University of Southern 
California (USC) Eye Institute, the chair of the Department of Ophthalmol-
ogy, and a professor of ophthalmology and preventive medicine, and she 
holds the Grace and Emery Beardsley Chair in Ophthalmology. His primary 
research focuses on population studies of eye disease in children and aging 
populations. He is an expert on changes in the optic nerve in glaucoma 
and is also studying new imaging techniques for the early diagnosis of 
glaucomatous optic nerve damage. Dr. Varma is the principal investigator 
of multiple National Institutes of Health (NIH)-funded studies, including 
the Los Angeles Latino Eye Study (LALES), Multi-Ethnic Pediatric Eye 
Diseases Study (MEPEDS), African-American Eye Disease Study (AFEDS), 
and the Chinese American Eye Study (CHES). He also served as a principal 
investigator for studies on blindness and vision impairment for the World 
Health Organization.

Dr. Varma has published more than 227 papers in peer-reviewed jour-
nals, edited 2 books, and presented his research at national and international 
academic meetings. He served on the editorial board of Ophthalmology, 
the journal of the American Academy of Ophthalmology, and on the board 
of scientific counselors of the National Eye Institute, on the National Eye 
Health Education Program planning committee, and on the NIH anterior 
eye diseases study section.

Dr. Varma currently serves as the chair of the American Academy 
of Ophthalmology’s Public Health Committee and as a member of the 
National Academies of Sciences, Engineering, and Medicine’s Roundtable 
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on the Promotion of Health Equity and the Elimination of Health Dis-
parities. His honors and awards include the Research to Prevent Blindness 
Career Development and Sybil B. Harrington Scholar awards, the American 
Academy of Ophthalmology Senior Achievement Award, the Glaucoma 
Research Foundation President’s Award, and the Association for Research 
in Vision and Opthamology Fellow Silver Award. He received his M.D. 
from the University of Delhi, India, and an M.P.H. from the Johns Hopkins 
Bloomberg School of Public Health.

Heather E. Whitson, M.D., M.H.S., performs research focused on improv-
ing care and health outcomes for people with multiple chronic conditions. 
In particular, she has interest and expertise related to the link between 
changes in the eye and brain (e.g., Why do cognitive and brain changes 
occur in the context of late-life vision loss? Is Alzheimer’s disease associated 
with distinctive changes in the retina, and could such changes help diagnose 
Alzheimer’s early in its course?). Dr. Whitson is also interested in improving 
care delivery systems and intervention programs to better serve medically 
complex patients. She has developed a novel rehabilitation model for people 
with co-existing cognitive deficits, and she is part of an interdisciplinary 
team seeking to improve peri-operative outcomes for frail or at-risk seniors 
who must undergo surgery.
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Committee Meeting Agendas

MEETING 1 AGENDA

Committee on Public Health Approaches  
to Reduce Vision Impairment and Promote Eye Health

Keck Center
500 Fifth Street, NW

Room 208
Washington, DC 20001

TUESDAY, MAY 19, 2015

10:30 – 10:45 a.m. Welcome and Introductions
  Steven Teutsch, Committee Chair

10:45 a.m. – 12:15 p.m. Discussion of the Charge to the Committee
 Perspectives from Study Sponsors:
  •  Centers for Disease Control and 

Prevention
     Jinan Saaddine
  •  National Eye Institute
     Mary Frances Cotch
  •  American Academy of Ophthalmology
     Michael Repka
  •  American Academy of Optometry
     Lois Schoenbrun
  •  American Optometric Association
     David Cockrell
  •  Association for Research in Vision and 

Ophthalmology 
     Iris M. Rush
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  •  National Alliance for Eye and Vision 
Research

     James Jorkasky 
  •  Prevent Blindness and National Center 

for Children’s Vision and Eye Health
     Jeff Todd and Kira Baldonado
  •  Research to Prevent Blindness
     Brian Hofland
 Committee Discussion with Study Sponsors

12:15 – 1:00 p.m.  LUNCH 

1:00 – 2:15 p.m.  Prevalence and Current Trends in Vision 
Impairment and Eye Health Across the 
Lifespan

  •  Sheila West, Wilmer Eye Institute at the 
Johns Hopkins University

  •  Susan Cotter, Southern California 
College of Optometry at Marshall B. 
Ketchum University

  •  Xinzhi Zhang, National Institutes of 
Health

2:15 – 2:30 p.m. BREAK

2:30 – 4:00 p.m.  Lessons from the Past and Implications for 
Public Health Initiatives

  •  John Crews, Centers for Disease Control 
and Prevention

  •  Paul Lee, University of Michigan

4:00 p.m. ADJOURN Open Session
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MEETING 2 AGENDA

Committee on Public Health Approaches to Reduce 
Vision Impairment and Promote Eye Health

Keck Center
500 Fifth Street, NW

Room 100
Washington, DC 20001

TUESDAY, JULY 28, 2015

8:10 – 8:20 a.m. Welcome and Opening Remarks
  Steven Teutsch, Committee Chair

8:20 – 9:15 a.m. PANEL 1: DEVELOPING A PUBLIC 
HEALTH APPROACH: GOALS AND 
RESEARCH NEEDS

 Moderator: Steven Teutsch, Committee Chair
  •  Broad Overview of the Public Health 

Approach
     Paul Jarris, Association of State and 

Territorial Health Officials (ASTHO)
  •  Overview of Public Health Strategies to 

Improve Vision Health
     Alfred Sommer, Johns Hopkins 

Bloomberg School of Public Health

9:15 – 10:45 a.m. PANEL 2: MODELS OF VISION CARE 
AND EXPANDING ACCESS

 Moderator: Anne Coleman, Committee 
Member

  •  Lessons from International Models of 
Vision Care Delivery

     Hugh Taylor, University of 
Melbourne

  •  Integrated Models of Care in Vision
     Paul Sternberg, Vanderbilt University
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     Andrea Thau, State University of New 
York (SUNY) College of Optometry

  •  Telemedicine and Bringing Primary Care 
Physicians into the Fold

     Jorge Cuadros, University of 
California, Berkeley

10:45 – 11:00 a.m. BREAK

11:00 a.m. – 12:30 p.m. PANEL 3: REVIEWING VISION CARE 
GUIDELINES: CURRENT EVIDENCE AND 
RESEARCH GAPS

 Moderator: Karen Glanz, Committee Member
  •  The Centers for Disease Control and 

Prevention (CDC) Guide to Community 
Preventive Services

     Randy Elder, Centers for Disease 
Control and Prevention

  •  Review of Evidence-Based Guidelines 
for Eye Examinations and Treatment of 
Major Eye Diseases

     Paul Sternberg, Vanderbilt University
     Susan Primo, Emory University
  •  Guidelines and the E-Gap Project
     Kay Dickersin, Johns Hopkins 

University Foundation, and Director, 
Cochrane Eyes and Vision Review 
Group

12:30 – 1:15 p.m. LUNCH

1:15 – 2:30 p.m. PANEL 4: PREVENTION AND HEALTH 
PROMOTION INITIATIVES

 Moderator: Edwin Marshall, Committee 
Member

  •  National Eye Institute (NEI) Health 
Education Program

     Neyal J. Ammary-Risch, National Eye 
Health Education Program
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  •  Ohio’s Aging Eye Public–Private 
Partnership

     Bonnie Kantor-Burman, Ohio 
Department of Aging

  •  Lessons Learned from Obesity 
Prevention and Related Promotion 
Initiatives

     William Dietz, George Washington 
University

2:30 – 3:45 p.m. PANEL 5: PERSPECTIVES ON POLICY 
AND SYSTEM CHANGE

 Moderator: Eve Higginbotham, Committee 
Member

  •  Prevention, Treatment, and 
Rehabilitation: A Three-Pronged 
Approach to Optimizing Visual Health

     David Rein, NORC at the University 
of Chicago

  •  Understanding the Impact of the 
Patient Protection and Affordable Care 
Act (ACA)/Health Reform on Vision 
Coverage and Care Delivery

     Jeff Spahr, Anthem, Inc.
  •  Accomplishing Vision Health Policy 

Change: Barriers and Opportunities
     Mark Richert, American Foundation 

for the Blind

3:45 – 4:00 p.m. BREAK

4:00 – 5:15 p.m. PANEL 6: BUILDING COMMUNITY 
CAPACITY

 Moderator: Joyal Mulheron, Committee 
Member

  •  Determining Priorities and How This 
Shapes Decisions About Public–Private 
Partnerships

     Matt Longjohn, YMCA (via WebEx)
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  •  Using a Community Health Business 
Model to Engage Multi-Sectorial 
Partners

     Donna Zimmerman, HealthPartners 
(via WebEx)

  •  Exploring Public Health Barriers and 
Opportunities in Eye Care: The Role of 
Community Health Centers

     Susan Primo, Emory University (via 
WebEx)

  •  Building Community Capacity Through 
Informed Populations: Current Barriers 
and Needs

     Anil Lewis, Jernigan Institute at 
National Federation of the Blind 

5:15 – 5:30 p.m. Public Comments

5:30 – 5:35 p.m. Closing Remarks
  Steven Teutsch, Committee Chair

5:35 p.m. ADJOURN Open Session
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MEETING 3 AGENDA

Committee on Public Health Approaches to Reduce 
Vision Impairment and Promote Eye Health

Beckman Center of the National Academies
100 Academy Drive, Board Room

Irvine, CA 92617

THURSDAY, OCTOBER 29, 2015

10:00 – 10:05 a.m. Welcome and Opening Remarks
  Steven Teutsch, Committee Chair

10:05 – 10:45 a.m. Innovative Approaches to Paying for Eye Care
 Moderator: Steven Teutsch, Committee Chair
  •  Frank Sloan, Duke University (via 

WebEx)

10:45 – 11:30 a.m. Building a Surveillance System for Vision
 Moderator: Steven Teutsch, Committee Chair
  •  David Rein, NORC at the University of 

Chicago (via WebEx)

11:30 a.m. ADJOURN Open Session
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Glossary

age-related macular degeneration (AMD)—A degenerative eye disease that 
causes damage to the macula. “Dry” AMD is caused by the breakdown of 
light-sensitive cells in the macula, where as neovascular or “wet” AMD is 
caused by fluid leaking from abnormal vessels under the retina, leading to 
blurred vision, dark areas or distortion in central field of vision, and loss 
of central vision (NEI, 2015a).

amblyopia—A neurological disorder in children, also referred to as “lazy 
eye,” in which reduced vision in one or both eye occurs due to abnormal 
interaction or lack of a clear image (Barrett et al., 2013; Pascual et al., 
2014).

anti-VEGF injection—“Anti-VEGF drugs are injected into the vitreous to 
block a protein called vascular endothelial growth factor (VEGF), which 
can stimulate abnormal blood vessels to grow and leak fluid. Blocking 
VEGF can reverse abnormal blood vessel growth and decrease fluid in the 
retina” (NEI, 2015d).

aphakia—The absence of the lens due to surgical removal, a wound or 
ulcer, or congenital anomaly (Anjum et al., 2010).

aqueous humor—“An optically clear, slightly alkaline liquid that occupies 
the anterior and posterior chambers of the eye. The aqueous humor . . . pro-
vides nutrients [and] oxygen to eye tissues that lack a direct blood supply 
. . . and removes their waste products. In addition, it provides an internal 
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pressure, known as intraocular pressure, that keeps the eyeball properly 
formed” (Albert and Gamm, 2007).

aqueous shunt—A device that is used to reduce the intraocular pressure 
by draining the fluid from inside the eye to a small bleb behind the eyelid 
(Minckler et al., 2006).

astigmatism—A common refractive error that causes blurred or stretched 
vision. “An eye with astigmatism has a cornea that is curved more like a 
football, with some areas that are steeper or more rounded than others.” 
As a result, the light is not refracted properly onto the retina and near and 
far vision become blurry (NEI, 2010c).

atropine—A topical medication used to induce dilation of the pupils to 
block the response to light and paralyze the accommodative reflex (Walsh 
and Hoyt, 2005, p. 770).

blind spot—“A zone of functional blindness all normally sighted people 
have in each eye, due to an absence of photoreceptors where the optic nerve 
passes through the surface of the retina” (Miller et al., 2015).

blindness—Total loss of sight (i.e., no light perception) (see Chapter 1).

cataract—Clouding or discoloration of the lens caused by the clumping of 
proteins (NEI, 2010f). Over time the cataracts may grow denser and cloud 
more of the lens, making it more difficult to see. Infants may be born with 
cataracts.

choroid—A primarily vascular structure lying between the sclera with the 
outer retina. Impairment of the flow of oxygen from choroid to retina may 
cause age-related macular degeneration (Nickla and Wallman, 2010).

chronic vision impairment—A vision impairment that is present and must 
be managed over the lifespan to maintain the activities of daily living (see 
Chapter 1).

color blindness—A defect in the perception of colors caused by genes that 
affect the sensitivity or loss of photo pigments found in cones. There are 
“three main kinds of color blindness, based on photo pigment defects in 
the three different kinds of cones that respond to blue, green, and red light. 
Red-green color blindness is the most common, followed by blue-yellow 
color blindness. A complete absence of color vision—total color blindness—
is rare. Sometimes color blindness can be caused by physical or chemical 
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damage to the eye, the optic nerve, or parts of the brain that process color 
information. Color vision can also decline with age, most often because of 
cataract” (NEI, 2015c).

community health needs assessment (CHNA)—Legislation imposed on 
all not-for-profit hospitals requiring such hospitals explicitly and publicly 
demonstrate community benefit by conducting a CHNA and adopting an 
implementation strategy to meet identified health needs, in order to main-
tain their tax-exempt status. This must be conducted every 3 years, with 
tax penalties imposed on hospitals that fail to comply (NICHSR, 2016).

comprehensive eye examination—A dilated eye examination that may 
include a series of assessments and procedures to evaluate the eyes and 
visual system, assess eye and vision health and related systemic health 
conditions, characterize the impact of disease or abnormal conditions on 
the function and status of the visual system, and provide treatment and 
follow-up options (see Chapter 1).

conjunctiva—“The mucous membrane that covers the front of the eye and 
the inside of the eyelids” (NEI, 2016b).

conjunctivitis—Also known as pink eye, the inflammation or infections 
of the conjunctiva, which lines the eyelid and covers the white part of the 
eyeball (NEI, 2015f).

contrast sensitivity—A measure of visual function related to how one sees 
objects that may not be outlined clearly or that do not stand out from 
their background. Contrast sensitivity is affected by situations “of low 
light, fog or glare, when the contrast between objects and their background 
often is reduced. Driving at night is an example of an activity that requires 
good contrast sensitivity for safety” (Heiting, 2016).

cornea—The transparent layer forming the front of the eye. It lies in front 
of the pupil, iris, and anterior chamber and its main function is to refract, 
or bend, light. The cornea shields the eye from germs, dust, and other 
harmful matter (UMN Eye Center, n.d.). The cornea is made up of cells 
and proteins and “unlike most tissues in the body . . . contains no blood 
vessels to nourish or protect it against infection. Instead, the cornea receives 
its nourishment from the tears and aqueous humor that fills the chamber 
behind it” (UMN Eye Center, n.d.).
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corrective lens—A lens worn in front of the eye, usually to correct a 
refractive error. Examples of corrective lenses include glasses (which include 
lenses and frames) and contact lenses (see Chapter 1).

depth perception—Also known as binocular stereopsis, “the ability to per-
ceive depth by combining images from the two eyes” (NEI, n.d.c).

diabetic retinopathy and diabetic macular edema—Two complications of 
diabetes that affect the eyes. Diabetic retinopathy is caused by damage to 
the blood vessels of the retina that leak fluid and/or hemorrhage and is 
progressive with diabetic macular edema leading to a build-up of fluid in 
the macula (NEI, 2015d). New blood vessels may also form either within 
the retina. Symptoms include seeing “floating” spots, blurred vision, and 
permanent vision loss (NEI, 2015d).

double vision—“A condition that causes people to see two images of an 
object. A variety of conditions cause diplopia, including strabismus, cranial 
nerve palsies, multiple sclerosis, myasthenia gravis, orbital injury, stroke, 
and intracranial tumor” (NEI, 2010h).

drusen—“Yellow deposits under the retina. Often found in people over age 
60, drusen can be seen by an eye care professional during an eye exam in 
which the pupils are dilated. Drusen by themselves do not usually cause 
vision loss, but an increase in their size and/or number increases a person’s 
risk of developing advanced AMD, which can cause serious vision loss” 
(NEI, 2001).

dry eye—“Dry eye occurs when the eye does not produce tears properly, or 
when the tears are not of the correct consistency and evaporate too quickly. 
In addition, inflammation of the surface of the eye may occur along with 
dry eye. If left untreated, this condition can lead to pain, ulcers, or scars 
on the cornea, and some loss of vision. However, permanent loss of vision 
from dry eye is uncommon. Dry eye can make it more difficult to perform 
some activities, such as using a computer or reading for an extended period 
of time, and it can decrease tolerance for dry environments, such as the air 
inside an airplane” (NEI, 2013b).

endophthalmitis—“[A] severe inflammation inside the eye caused by a bac-
terial or fungal infection. It is a rare complication of eye surgery, trauma, 
eye injections or bloodstream infections” (NEI, 2010f). Endophthalmi-
tis can be caused by a preexisting infection in the bloodstream, or by a new 
infection originating from outside the body (CDC, 2015a).
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eye and vision health—Creating the conditions where people can have the 
fullest capacity to see and that enable them to achieve their full potential 
(see Chapter 1).

eyestrain—Also known as asthenopia, eyestrain is a “condition arising 
from the efforts made by individuals to keep their eyes adjusted for seeing, 
. . . with emphasis on fixation, convergence, and control of the size of the 
pupil. . . . Discomfort [is] found to increase as the day progresses, being 
accompanied by the appearance of headache and fatigue, without refractive 
errors or changes in amplitude of accommodation, pupil size, phorias and 
fusional capacity” (NIOSH, 2015).

federally qualified health center (FQHC)—FQHCs are outpatient centers 
that are “receiving grants under Section 330 of the Public Health Service 
Act (PHS). FQHCs qualify for enhanced reimbursement from Medicare 
and Medicaid, as well as other benefits. FQHCs must serve an underserved 
area or population, offer a sliding fee scale, provide comprehensive services, 
have an ongoing quality assurance program, and have a governing board 
of directors” (HRSA, n.d.b).

fovea—Located at the center of the macula, the fovea is a small depression 
that contains the highest concentration of cones. These cones provide the 
sharpest daytime vision (NEI, 2009a).

functional vision loss—“A decrease in visual acuity or loss of visual field 
with no underlying physiologic or organic basis” (Chen and Chen, 2013).

glaucoma (open angle)—Loss of nerve tissue and axons in the optic nerve 
associated with elevated intraocular pressure above the level that the eye 
can tolerate, although normotensive glaucoma occurs in patients without 
elevated intraocular pressure (NEI, n.d.a).

halos—Circles appearing around lights (CDC, 2016). Halos are a common 
symptom of cataract (NEI, 2015b).

health impact assessment (HIA)—A “structured process that uses scientific 
data, professional expertise, and stakeholder input to identify and evaluate 
public-health consequences of proposals and suggests actions that could 
be taken to minimize adverse health impacts and optimize beneficial ones” 
(NRC, 2011, p. 3).
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health literacy—The degree to which individuals have the capacity to 
obtain, process, and understand basic health information and services 
needed to make appropriate health decisions (see Chapter 4).

health professional shortage area—An area designated “by the HRSA as 
having shortages of primary medical care, dental or mental health provid-
ers. The area may be geographic (a county or service area), demographic 
(low income population) or institutional (comprehensive health center, 
federally qualified health center or other public facility)” (HRSA, n.d.a). 

health risk assessment (HRA)—“A collection of health-related data a medi-
cal provider can use to evaluate the health status and the health risk of an 
individual. An HRA will identify health behaviors and risk factors known 
only to the patient (e.g., smoking, physical activity and nutritional hab-
its) for which the medical provider can provide tailored feedback in an 
approach to reduce the risk factors as well as the potential inevitability of 
the disease to which they are related” (Staley et al., 2011, p. 2).

hyperopia—“Also known as farsightedness, [hyperopia] is a common type 
of refractive error where distant objects may be seen more clearly than 
objects that are near . . . it develops in eyes that focus images behind the 
retina instead of on the retina, which can result in blurred vision. This 
occurs when the eyeball is too short” (NEI, n.d.b).

intraocular lens (IOL)—A clear, plastic, artificial lens that often replaces 
the cloudy natural lens after cataract surgery. The IOL focuses light clearly, 
creating good vision (NEI, 2010a).

iris—“The colored part of the eye. It is located between the cornea and 
lens. The round, central opening of the iris is called the pupil. Very small 
muscles in the iris cause the pupil to get smaller and bigger to control how 
much light comes into the eye” (NLM, 2015a).

keratitis—“Inflammation of the cornea. . . . Infection is the most common 
cause of keratitis” (NEI, 2016b). Keratitis can be caused by infectious 
agents (bacteria, viruses, fungi, or parasites) or by noninfectious means 
(minor injury, wearing contact lenses too long) (NEI, 2016b).

keratoconjunctivitis—Inflammation of the cornea and conjunctiva (NEI, 
2010g).
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laser photocoagulation—A surgical technique that uses a laser to coagulate 
tissue. Laser photocoagulation is used primarily to treat retinopathy (NLM, 
2016; Santos, 2015).

laser trabeculoplasty—The application of a laser surgery to burn areas of 
the trabecular meshwork, located near the base of the iris, to drain fluid 
(NEI, n.d.a). Laser trabeculoplasty is often used in the treatment of open-
angle glaucoma.

legal blindness—A definition used by governments to determine eligibility 
for vocational training, rehabilitation, schooling, disability benefits, low 
vision devices, and tax exemption programs. Visual acuity of 20/200 or 
less in the better eye with the best possible correction and/or a visual field 
of 20 degrees or less (Social Security Act § 216(i)(1)(B)).

lens of eye—A structure that “focuses light rays onto the retina. The lens is 
transparent, and can be replaced if necessary. [The] lens deteriorates [with] 
age” (University of Michigan, 2015).

macula—A structure “made up of millions of light-sensing cells that pro-
vide sharp, central vision. It is the most sensitive part of the retina, which 
is located at the back of the eye” (NEI, 2015a).

macular edema—Swelling and thickening of the retina due to leaking of 
fluid from blood vessels within the macula. It can occur from damaged 
blood vessels in the nearby retina from diabetic retinopathy, after eye 
surgery, in association with age-related macular degeneration, or as a con-
sequence of any inflammatory disease that affects the eye (NEI, 2015e).

myopia—“Also known as near sightedness, is a common type of refractive 
error where close objects appear clearly, but distant objects appear blurry. 
. . . In a myopic eye, the eyeball is usually too long from front to back. 
This causes light rays to focus at a point in front of the retina, rather than 
directly on its surface. This makes distant objects blurry” (NEI, 2016a).

night vision—“The ability to see in the dark” (Merriam-Webster, n.d.). 
Problems with night vision may be associated with cataracts, nearsighted-
ness, drug use, birth defects, and retinis pigmentosa (NLM, 2014b).

onchocerciasis—Also known as African river blindness, a tropical skin 
disease caused by a parasitic worm, transmitted by the bite of black-
flies that breed in fast-flowing rivers. The infection can cause blindness. 
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Onchocerciasis is the second most common cause of infectious blindness in 
the world (CDC, 2015b).

optic disk—A disk at the back of the eye where the optic nerve fibers con-
nect the eye and the brain (NEI, n.d.d).

optic nerve—“The bundle of nerve fibers that connects the eye to the brain” 
(NEI, 2015d).

orthoptics or vision therapy—A program of eye exercises designed to help 
people with amblyopia, strabismus, eye teaming and fusion problems 
(Nash, 2013, pp. 385–389).

patching—Eye patching is used to cover the better-seeing eye in young 
patients with amblyopia to improve vision in the weaker eye (NEI, 2013a).

peripheral vision—Side vision; what is seen on the side by the eye when 
looking straight ahead (NEI, n.d.a).

presbyopia—A condition resulting in the inability to focus up close. “The 
eye is not able to focus light directly onto the retina due to the hardening 
of the natural lens” (NEI, 2010d).

pseudophakia—An eye in which the natural lens has been removed and an 
artificial intraocular lens has been implanted, usually after cataract surgery 
(NEI, 2010b).

refractive error—Irregular shape of cornea, lens, or eyeball prevents light 
from focusing properly on the retina, causing blurred vision (NEI, 2010i). 
“The most common types of refractive errors are myopia, hyperopia, pres-
byopia, and astigmatism” (NEI, 2010e).

retina—A structure that “detects light and converts it to signals sent through 
the optic nerve to the brain” (NEI, 2015d).

retinal detachment—An injury of the eye in which the retina “is lifted or 
pulled from its normal position” (NEI, 2009b). The three types of retinal 
detachment are rhegmatogenous, tractional, and exudative. Retinal detach-
ment can result in permanent vision loss if not treated promptly (NEI, 
2009b).

sclera—“The white outer coating of the eye. It is tough, fibrous tissue that 
extends from the cornea (the clear front section of the eye) to the optic 
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nerve at the back of the eye. The sclera gives the eyeball its white color” 
(NLM, 2015b).

strabismus—A condition in which there is a misalignment of the eyes, such 
that one eye constantly or intermittently turns in (esotropia), out (exotro-
pia), up, or down as the other eye looks straight ahead (Hatt and Gnanaraj, 
2013).

trabeculectomy—A surgical procedure used to treat the intraocular pressure 
associated with glaucoma. During a trabeculectomy “a small piece of tis-
sue is removed to create a new channel for the fluid to drain from the eye. 
This fluid will drain between the eye tissues layers and create a blister-like 
filtration bleb” (NEI, n.d.a).

trachoma—“An eye infection that is more common in the rural areas of 
developing countries. The bacteria Chlamydia trachomatis causes trachoma. 
People can spread the bacteria by touching infected clothing or skin. 
Repeated trachoma infections can cause scars inside the eyelids. The scar 
tissue inside the eyelids causes the eyelashes turn in—a condition known as 
trichiasis. This causes the lashes to constantly rub and irritate the cornea. 
This can eventually lead to severe vision loss and blindness. If antibiotics 
are used early to clear up the infection, it can prevent long-term damage” 
(NLM, 2011).

traumatic brain injury (TBI)—“A form of acquired brain injury [that] 
occurs when a sudden trauma causes damage to the brain” (NINDS, 2016).

uveitis—“A group of inflammatory diseases that produces swelling and 
destroys eye tissue. These diseases can slightly reduce vision or lead to 
severe vision loss. . . . Uveitis is not limited to the uvea. These diseases also 
affect the lens, retina, optic nerve, and vitreous, producing reduced vision 
or blindness” (NEI, 2011).

vision impairment—A measure of the type and severity of clinical or func-
tional limitation of one or both eyes or visual information processing struc-
tures in the brain (see Chapter 1).

vision loss—The process by which physiological changes or structural, 
neurological, or acquired damage to the structure or function of one or 
both eyes or visual information processing structures in the brain occurs, 
resulting in vision impairment (see Chapter 1).
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vision rehabilitation—A medical rehabilitation aimed at restoring func-
tional ability, independence and quality of life in an individual who has 
lost visual function through illness or injury (see Chapter 7).

vision screening—A tool that allows for the possible identification, but not 
diagnosis, of eye disease (see Chapter 1).

visual acuity—A number that indicates the sharpness or clarity of vision, 
measured by the ability to discern objects at a given distance according to 
a fixed standard (see Chapter 1).

visual field—The total area an individual can see off to the side without 
moving the eye (see Chapter 1).

visual fixation—Maintaining a visual gaze on an object (Martinez-Conde 
et al., 2004).

vitrectomy—“The surgical removal of the vitreous gel in the center of the 
eye. . . . A clear salt solution is gently pumped into the eye . . . to maintain 
eye pressure during surgery and to replace the removed vitreous” (NEI, 
2015d).

vitreous body—The clear colorless transparent jelly that fills the eyeball 
behind the lens and in front of the retina at the back of the eye. The vitreous 
body consists mostly of water and remains stagnant (NEI, 2009c).
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D

Examples of Federal Entities Involved 
in Advancing Eye Health and Safety

Federal Entity Mission
Examples of Activities Related to Eye 
Health

Administration 
for Children and 
Families (ACF) 

The entity within 
HHS responsible 
for overseeing 
federal programs 
that promotes 
“the economic and 
social well-being of 
children, families, 
individuals, and 
communities” (ACF, 
n.d.). 

The Office of Head Start promotes the 
Head Start and Early Head Start programs 
to support “comprehensive development 
of children from birth to age 5” (ACF, 
2015b). The programs include early 
learning, health screening and follow-up, 
nutrition, social services, and services for 
children with disabilities (ACF, 2015a,b). 
Vision impairment and blindness are 
addressed in the eligibility criteria because 
they adversely affect learning outcomes 
(ACF, 2015a).

Administration on 
Aging

“Promotes the 
well-being of 
older individuals 
by providing 
services and 
programs designed 
to help them live 
independently in 
their homes and 
communities”  
(AoA, 2015a). 

Provides home and community services 
to older persons, including programs 
related to “transportation, adult day care, 
caregiver supports, [and] health promotion 
programs” (AoA, 2015a).

“Manages health, prevention, and 
wellness programs for older adults. This 
includes behavioral health information, 
chronic disease self-management education 
programs, diabetes self-management, 
disease prevention and health promotion 
services, falls prevention programs . . .  
nutrition services, and oral health 
promotion” (AoA, 2015a).
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Federal Entity Mission
Examples of Activities Related to Eye 
Health

Advocates for changes at the local, state 
and national levels that will improve 
care and quality of life “for residents of 
nursing homes, board and care homes, 
assisted living facilities and similar adult 
care facilities” (AoA, 2015b).

Centers for Disease 
Control and 
Prevention (CDC)

Aims to ensure 
public health 
through the control 
and prevention of 
safety and security 
threats (CDC, 2014).

The CDC’s Division of Diabetes 
Translation contains a Vision Health 
Initiative that aims to optimize 
opportunities for addressing vision as a 
public health challenge (CDC, 2015a).

CDC is currently funding an effort to 
advance the surveillance of vision health 
(CDC, 2015b).

The CDC’s National Institute for 
Occupational Safety and Health supports 
programs promoting safe and healthy 
working conditions. The research 
programs are divided by industry sector 
(CDC, 2015c). 

Centers for Medicare 
& Medicaid Services 
(CMS) 

Provides government 
funded health 
insurance to more 
than 100 million 
Americans through 
programs such as 
Medicare, Medicaid, 
and the Children’s 
Health Insurance 
Program (CHIP) 
(CMS, 2016a).

Covers diagnosis, evaluation, and 
treatment of eye diseases and some vision 
costs, primarily if poor vision is the result 
of another illness or injury.

Relevant programs include
• Center for Medicare & Medicaid 

Innovation conducts demonstration 
projects for potential program changes 
on the systemic and individual 
coverage determination level. These 
include projects aimed at home health 
pay, electronic health records, care 
management for high-cost beneficiaries, 
and low vision rehabilitation, among 
others (CMS, 2016c).

• The early and periodic screening, 
diagnostic, and treatment (EPSDT) 
benefit for children, which provides at 
minimum coverage of the “diagnosis 
and treatment for defects in vision, 
including eyeglasses” (CMS, 2016b). 

Health Resources 
and Services 
Administration 
(HRSA)

Aims to achieve 
health equity and 
universal access to 
care by training

HRSA provides programs targeted 
specifically at people who live in isolated 
areas and/or are economically or medically 
vulnerable (HRSA, 2016).
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Federal Entity Mission
Examples of Activities Related to Eye 
Health

health workers, 
researching 
important health 
care topics, and 
providing education 
to the public (HRSA, 
2016).

Relevant programs include (but are not 
limited to):
• The National Health Service Corps, 

provides primary health care in 
underserved communities through 
incentivizing providers with loan 
repayment options (National Health 
Service Corps, 2016).

• Bright Futures, which provides 
guidelines for the health supervision 
of children and adolescents and guides 
coverage of services managed by the 
EPSDT (AAP, 2016).

• Federally qualified health centers 
(FQHCs) is a designation given 
to primary care service sites in 
underserved areas that provide a range 
of services to those who otherwise 
might lack access (HRSA, n.d.). 
Preventive services provided include 
glaucoma screening, diabetes screening, 
and the annual wellness visit (CMS, 
2015).

Indian Health Service 
(IHS) 

Provides “health 
services to American 
Indians and Alaska 
Natives” (IHS, 
2016).

The IHS provides eye care on or near 
reservations. The services provided are 
for the most part by physicians and 
optometrists. Services include eye health 
promotion, eye exams, treatments, and 
prescription ophthalmic devices (IHS, 
2016, n.d.).

National Institutes of 
Health (NIH)

A biomedical 
research facility 
responsible for 
biomedical and 
health-related 
research (NIH, n.d.).

The National Eye Institute (NEI) supports 
research as it pertains to improving 
knowledge about how the visual system 
works in health and disease, and pioneers 
advances in the prevention, management, 
and treatment of eye health (NEI, 2015).

The NEI’s National Eye Health Education 
Program increases awareness among health 
care professionals and the public about 
preserving eye health (NEHEP, n.d.).

Other institutes often fund vision-related 
research endeavors. These may include 
(among others):
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Federal Entity Mission
Examples of Activities Related to Eye 
Health

• National Institute on Aging
• National Institute of Neurological 

Disorders and Stroke
• National Institute of Diabetes and 

Digestive and Kidney Diseases
• Eunice Kennedy Shriver National 

Institute of Child Health and Human 
Development

Office of Disease 
Prevention and 
Health Promotion

Sets “national health 
goals and objectives 
and supporting 
programs, services, 
and education 
activities” (ODPHP, 
2016a).

Oversees Healthy People 2020, which 
includes vision-specific goals and 
recommendations (ODPHP, 2016b).

U.S. Department of 
Agriculture (USDA) 

Responsible 
for developing 
and executing 
government 
policy on farming, 
agriculture, forestry, 
and food (USDA, 
2016).

Researchers at the USDA promote eye 
health through studies that link eye disease 
to diet. For example, recently two age-
related eye disease studies found that the 
use of a supplement containing vitamins C 
and E, lutein/zeaxanthin, and zinc delays 
progression to advanced age-related macular 
degeneration (AMD) (USDA, 2015).

U.S. Department of 
Defense (DoD)

“To provide the 
military forces 
needed to deter 
war and to protect 
the security” of the 
United States (DoD, 
2015). 

The DoD’s Defense Health Agency is an 
“integrated combat support agency that 
enables the Army, Navy, and Air Force 
medical services to provide a medically 
ready force” through the provision of 
health services generally through the 
TRICARE Health Plan (DHA, 2016).

The DoD Vision Center of Excellence 
leads programs related to “improv[ing] 
vision health, optimiz[ing] readiness, and 
enhanc[ing] quality of life for Service 
members and Veterans” (VCE, 2016). 
Some of the activities include
• Implementing a vision registry 

surveillance system that collects eye 
injury and vision dysfunction data 
from the DoD and the VA.

• Promoting research for evidence-based 
prevention, diagnosis, mitigation, 
treatment, and rehabilitation.

• Training the Tactical Combat Casualty 
Care workforce to improve care 
readiness for eye trauma and vision 
impairment.
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Federal Entity Mission
Examples of Activities Related to Eye 
Health

• Expanding vision health education 
across involved parties (patients, 
families, clinicians).

• Promoting “Shields Save Sight” 
campaign to advocate for protective 
eyewear.

• Enhancing coordination of injured 
and visually impaired service members 
through the military health care system 
(VCE, 2016).

U.S. Department of 
Education (ED)

Fosters “educational 
excellence and 
ensuring equal 
access” to education 
(ED, 2016a).

Among other activities, houses the Office 
of Special Education and Rehabilitative 
Services (ED, 2016b), as well as the Helen 
Keller National Center, which provides 
services on a national basis to individuals 
who are deaf-blind, their families, and 
service providers (ED, 2014). 

U.S. Department of 
Housing and Urban 
Development (HUD)

“Create strong, 
sustainable, inclusive 
communities and 
quality affordable 
homes for all” 
(HUD, 2016c). 

Supports programs that “promote 
homeownership, support community 
development, and increase access 
to affordable housing, free from 
discrimination” (HUD, 2016b).

The HUD’s Office of Fair Housing and 
Equal Opportunity has information 
resources aimed at people with disabilities, 
housing providers, and building design 
professionals to disseminate regulations 
and policies aimed at shaping a built 
environment suitable for those with 
disabilities (HUD, 2016a). 

U.S. Department of 
Labor (DOL)

Responsible “to 
foster, promote, 
and develop the 
welfare of the wage 
earners, job seekers, 
and retirees of 
the United States; 
improve working 
conditions; advance 
opportunities 
for profitable 
employment; and 
assure work-related 
benefits and rights” 
(DOL, n.d.b).

The Occupational Safety and Health 
Administration (OSHA) holds employers 
accountable, raises awareness about eye 
injury, and enforces eye safety in the 
workplace though the use of eye and face 
protective tools such as goggles and eye 
wash stations (DOL, n.d.a).

The Office of Disability Employment 
Policy (ODEP) provides assistance on the 
basic requirements of the Americans with 
Disabilities Act (ADA) (DOL, 2016).
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Federal Entity Mission
Examples of Activities Related to Eye 
Health

U.S. Department 
of Transportation 
(DOT)

Ensures a safe 
and effective 
transportation 
system. The DOT 
creates and enforces 
regulations on 
roads, railways, and 
seaways and in the 
skies (DOT, n.d.).

Ensures that all drivers meet a certain 
standard of vision through mandatory 
vision exams, though there are state-by-
state variations in vision requirements; 
for example, some states require all 
licensed drivers to have at least 20/40 
vision with or without glasses or contacts, 
normal peripheral vision, and the ability 
to recognize colors on traffic signs and 
signals (FMCSA, n.d.).

The DOT enforces regulations governing 
transit under the ADA. These regulations 
are meant to ensure a user-friendly built 
environment for transportation services, 
and include designing accessible public 
transportation services and maintaining 
communication features such as fire 
alarms and signs (U.S. Access Board, 
2006).

U.S. Department of 
Veterans Affairs (VA)

Provides patient care 
and federally funded 
benefits to veterans 
and their families 
(VA, 2015a).

VA patients who are visually impaired can 
apply for vision benefits “including clinical 
examinations, vision-enhancing devices, 
and specialized training in the use of 
innovative vision technology” (VA, 2016). 
Diagnosis, evaluation, and treatment 
are covered in those with eye diseases or 
injuries (VA, 2015b).

U.S. Environmental 
Protection Agency 
(EPA)

“Protects human 
health and the 
environment” 
through science-
based policies and 
enforcement (EPA, 
2015b).

Responsible for the classification, 
regulation, and labeling of eye irritants, 
such as pesticides and cleaning supplies, 
that if put in the eye can lead to vision 
loss and blindness (EPA, 2015a).

U.S. Food and Drug 
Administration 
(FDA)

Ensures the safety 
of drugs, biologics, 
devices, food, 
tobacco, and 
cosmetic products 
(FDA, 2015).

Provides regulation for pharmaceuticals 
and devices, such as contact lenses, 
intraocular lenses, and LASIK surgery on 
the public market (FDA, 2016).
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E

Examples of Recommended Eye 
Protection for Recreational Sports

Sport Eye Protection

Baseball Polycarbonate face guard or other certified safe protection 
attached to the helmet for batting and base running; sports 
goggles with polycarbonate lensesa for fielding

Basketball Sports goggles with polycarbonate lensesa

Bicycling (LER)b Sturdy street-wear frames with polycarbonate or CR-39 lenses
Boxing None is available
Fencing Full-face cage
Field hockey (both sexes) Goalie: full-face mask; all others: sports goggles with 

polycarbonate lensesa

Football Polycarbonate shield on helmet
Full-contact martial arts Not allowed
Handball Sports goggles with polycarbonate lensesa

Ice hockey Helmet and full-face protection
Lacrosse (female) Should at least wear sports goggles with polycarbonate lenses 

and have option to wear helmet and full-face protection
Lacrosse (male) Helmet and full-face protection required
Racquetball Sports goggles with polycarbonate lensesa

Soccer Sports goggles with polycarbonate lensesa

Softball Polycarbonate face guard on a helmet for batting and base 
running; sports goggles with polycarbonate lensesa for fielding

Squash Sports goggles with polycarbonate lensesa (U.S. Squash, 2016)
Street hockey Sports goggles with polycarbonate lensesa; goalie: full face 

cagec

Swimming and pool sports Swim goggles recommended
Tennis: singles Sturdy street-wear frames with polycarbonate lenses
Track and field (LER)a Sturdy street-wear frames with polycarbonate or CR-39 lenses

continued

515

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

516 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

REFERENCES

AAP (American Academy of Pediatrics). 2004. The National Eye Institute. Finding the right 
eye protection. Pediatrics 113(3):619–622. https://nei.nih.gov/sports/findingprotection  
(accessed September 23, 2015).

U.S. Squash. 2016. Protective eyewear. https://www.ussquash.com/officiate/protective-eyewear  
(accessed May 18, 2016).

Sport Eye Protection

Water polo Swim goggles with polycarbonate lensesa

Wrestling None is available

NOTE: a Goggles without lenses are not effective.
b For sports in which face masks or helmets with eye protection are worn, functionally one-
eyed athletes and those with previous eye trauma or surgery for whom their ophthalmologists 
recommend eye protection must also wear sports goggles with polycarbonate lenses to ensure 
protection.
c A street hockey ball can penetrate into a molded goalie mask and injure an eye.
LER = low eye risk.
SOURCES: Reproduced with permission from AAP, 2004.
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Eye and Vision Care 
Professionals and Education

Profession Definition
Education and Training 
Requirements (all)

Examples of Professional 
Responsibilities

Ophthalmologist An allopathic 
(M.D.) or 
osteopathic 
(D.O.) medical 
physician who 
specializes in 
the medical 
and surgical 
treatment of 
ophthalmic 
disorders 
(AAPOS, 2011).

• 4 years of medical 
school (same educa-
tion as primary care 
physicians, pediatri-
cians, surgeons, etc.) 
(required).

• Medical licensure 
examination by the 
U.S. Medical Licensure 
Examination by the 
Federation of State 
Medical Boards and 
the National Board of 
Medical Examiners.

• 1 year of internal 
medicine or surgery 
residency (same as 
surgeons and other 
medically trained phy-
sicians) (required).

• 3 years of ophthalmol-
ogy residency with 
required volumes of 
surgical procedures 
performed and patient 
examinations (required).

• Provide the full spec-
trum of eye care, rang-
ing from primary care 
to the surgical care of 
patients with complex 
ophthalmic disorders 
in all 50 states.

• “Diagnoses and treat 
all eye diseases, [and] 
perform eye surgery” 
(AAO, 2013).

• “Prescribe and fit 
eyeglasses and contact 
lenses to correct [addi-
tional] vision prob-
lems” (AAO, 2013).

• Conduct scientific 
research on the causes 
and cures for eye 
diseases and vision 
disorders (AAPOS, 
2011).

• May specialize in a 
specific area of medical 
or surgical eye care, 
such as glaucoma, 

continued

517

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

518 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

Profession Definition
Education and Training 
Requirements (all)

Examples of Professional 
Responsibilities

• Board certification by 
the American Board 
of Ophthalmology of 
American Board of 
Medical Specialties.

• Eligible for Federal 
Drug Enforcement 
Agency license.

• State licensure (AAO, 
2011).

cornea and external 
disease, low vision, 
neuro-ophthalmology, 
plastic surgery, or 
pediatrics, among  
others (AAO, 2013).

Optometrist A doctor of 
optometry 
(O.D.) who 
provides primary 
care of the 
eye and visual 
system (AAO, 
2013). 

• 4 years of optometry 
school (required).

• Optometric licensure 
examination by the 
National Board of 
Examiners in Optom-
etry (NBEO) (National 
Board of Examiners of 
Optometry, 2016).

• Additional board 
certification by the 
American Board of 
Optometry and/or 
NBEO board certifica-
tion (optional).

• Some optometrists 
complete an optional 
residency in a specific 
area of practice (e.g., 
pediatric optometry, 
vision therapy and 
rehabilitation, etc.) 
(ORMatch, 2016).

• State licensure.

• Examine, diagnose, 
treat, and manage 
diseases, injuries, and 
disorders of the visual 
system and the eye 
(AOA, 2012).

• Prescribe medications 
and, as needed, low 
vision rehabilitation, 
vision therapies, and 
can, in two states, 
perform certain surgi-
cal procedures (AOA, 
2012).

• Prescribe and fit 
eyeglasses and contact 
lenses to correct vision 
problems.

• Conduct scientific 
research on vision and 
the visual system.

Orthopist Accredited 
professional 
(C.O.) who 
generally 
works under 
ophthalmologists 
or neuro-
ophthalmologists 
and focuses on 
the examination 
and treatment of 
eye movements 
abnormalities 
(AAPOS, 2016).

• 2 years of training 
and clinical work at a 
program accredited by 
American Association 
of Certified Orthop-
tists (AOC).

• National certification 
from AOC (AAPOS, 
2016).

• Liaison between the 
ophthalmologist and 
patient (AACO, 2015).

• Assist with patient 
evaluation, formation 
of a differential diag-
nosis, and subsequent 
patient care (AACO, 
2015). Engage in clini-
cal research and the 
teaching of medical 
students, orthoptic 
students, and resi-
dents (AACO, 2015; 
AAPOS, 2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

APPENDIX F 519

Profession Definition
Education and Training 
Requirements (all)

Examples of Professional 
Responsibilities

Optician A technician 
who designs, fits, 
and dispenses 
corrective 
lenses for the 
correction of a 
person’s vision 
(AAPOS, 2011).

• Formal job training 
program, certificate 
program, or associ-
ate’s degree. Associ-
ate’s degree programs 
are accredited by the 
Commission on Opti-
cianry (OAA, 2016).

• Certification by 
American Board of 
Opticianry (optional).

• Certification by 
National Contact Lens 
Examiners (optional).

• State licensure 
required in 23 states 
(OAA, 2016). States 
may also require a 
state written exam, 
state practical exam, 
or certification exam.

• Uses prescriptions sup-
plied by ophthalmolo-
gists or optometrists to 
fit eyeglasses, contact 
lenses, and other eye-
wear (AAPOS, 2011).

• Do not diagnose or 
treat eye diseases.

Neuro-
ophthalmologists

Allopathic or 
osteopathic 
physicians 
who complete 
residencies 
in either 
neurology or 
ophthalmology 
and a sub-
specialty (AAO, 
2013).

• In addition to the 
requirements for an 
ophthalmologist or 
neurologist, neuro-
ophthalmologists must 
complete a fellowship. 
Fellowships approved 
by the Association of 
University Professors 
of Ophthalmology Fel-
lowship Compliance 
Committee must be at 
least 12 months long, 
in addition to other 
requirements (FCC, 
2013).

• Specialists in visual 
problems that relate 
to the nervous system, 
usually by way of 
injury from “trauma, 
inflammation, strokes, 
tumors, toxicities, 
and infections” (Weill 
Cornell Medical Col-
lege, n.d.).

Low Vision 
Therapist

Develops and 
conducts vision 
functional 
assessment tests 
of everyday 
tasks for those 
with low vision 
(AHRQ, 2004).

• Bachelor’s degree 
with emphasis on 
vision rehabilitation 
or bachelor’s degree 
with proof of basic 
competency in all core 
areas. Certification 
from Academy for 
Certification of Vision 
Rehabilitation & Edu-
cation Professionals 
(ACVREP) (AHRQ, 
2004).

• Work under the direc-
tion of an ophthalmol-
ogist or optometrist 
to provide clinical 
low vision evaluation, 
assist with treatment 
plans, and provide 
instruction for use of 
adaptive equipment 
(ACVREP, 2015).

continued
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Profession Definition
Education and Training 
Requirements (all)

Examples of Professional 
Responsibilities

Low Vision 
Occupational 
Therapists

An occupational 
therapy 
practitioner who 
helps people 
with low vision 
to function 
at the highest 
possible level 
(AOTA, 2011).

• Master’s degree from 
a program accredited 
by the Accreditation 
Council for Occu-
pational Therapy 
Education.

• National Board 
for Certification in 
Occupational Therapy 
certification (AOTA, 
2016).

• State license.
• Specialty certifica-

tion in low vision 
occupational therapy 
from the American 
Occupational Therapy 
Association (optional) 
(AOTA, 2011).

• Work with individu-
als with disabilities 
or medical conditions 
to help develop skills 
needed for indepen-
dent, daily function 
(BLS, 2015).

• For vision impairment, 
occupational therapists 
focus on the promotion 
of independence and 
participation in valued 
activities (AOTA, 
2011) through task or 
environmental modifi-
cation, education about 
use of adaptive devices 
and assistive technol-
ogy, and assistance 
using remaining vision 
(AOTA, 2011).

• May specialize in areas 
of practice such as 
environmental modi-
fications or pediatrics 
upon certification 
(AOTA, 2016).

Orientation 
and Mobility 
Specialist

Professional 
responsible 
for evaluating 
mobility capacity 
and teaching 
patients how 
to get oriented 
and navigate 
through their 
environments 
(AHRQ, 2004).

• “Bachelor’s degree . . . 
with emphasis in orien-
tation and mobility” or 
bachelor’s degree and 
completion of an ori-
entation and mobility 
certification prepara-
tion program (AHRQ, 
2004, p. 163).

• ACVREP certified ori-
entation and mobility 
specialist certificate.

• Assist visually 
impaired individuals to 
use remaining vision 
and senses to deter-
mine their orientation 
and position and nego-
tiate safe movement 
(ACVREP, 2014a). 

Vision 
Rehabilitation 
Therapist

Professional 
responsible 
for evaluating 
functional 
capabilities 
and teaching 
behavioral and 
environmental 
adaptations to 
overcome vision 
disabilities.
(AHRQ, 2004).

• Bachelor’s degree with 
emphasis in vision reha-
bilitation therapy or 
bachelor’s degree with 
post-secondary educa-
tion demonstrating 
knowledge of ACVREP 
vision rehabilitation 
therapist knowl-
edge domain areas 
(ACVREP, 2014b).

• Certification from 
ACVREP.

• Develop individualized 
rehabilitation plans 
and teach visually 
impaired individuals 
how to use compensa-
tory skills and assistive 
technology in an effort 
to enhance opportuni-
ties for career and edu-
cational development 
and independent living 
(ACVREP, 2014b). 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

APPENDIX F 521

REFERENCES

AACO (American Association of Certified Orthoptists). 2015. Qualifications and training. 
http://orthoptics.org/become-an-orthoptist/qualifications-training (accessed January 11, 
2016).

AAO (American Academy of Ophthalmology). 2011. Differences in education between optom-
etrists and ophthalmologists. http://www.aao.org/about/policies/differences-education-
optometrists-ophthalmologists (accessed March 29, 2016).

———. 2013. What is an ophthalmologist? http://www.aao.org/eye-health/tips-prevention/
what-is-ophthalmologist (accessed January 12, 2016).

AAPOS (American Association for Pediatric Ophthalmology and Strabismus). 2011. Differ-
ence between an ophthalmologist, optometrist and optician. http://www.aapos.org/terms/
conditions/132 (accessed January 12, 2016).

———. 2016. Orthoptist/orthoptics. http://www.aapos.org/terms/conditions/85 (accessed 
January 12, 2016).

ACVREP (Academy for Certification of Vision Rehabilitation & Education Professionals). 
2014a. Orientation and mobility specialist certification handbook. Tucson, AZ: Academy 
for Certification of Vision Rehabilitation and Education Professionals.

———. 2014b. Vision rehabilitation therapist certification handbook. Tucson, AZ: Academy 
for the Certification of Vision Rehabilitation and Education Professionals.

———. 2015. Certified low vision therapist (CLVT) handbook, section 2—Scope of practice 
for low vision therapists. https://www.acvrep.org/ascerteon/control/certifications/clvt-
scope (accessed January 12, 2016).

AHRQ (Agency for Healthcare Research and Quality). 2004. Vision rehabilitation for elderly 
individuals with low vision or blindness. Rockville, MD: Agency for Healthcare Re-
search and Quality. https://www.cms.gov/Medicare/Coverage/InfoExchange/downloads/
rtcvisionrehab.pdf (accessed June 29, 2016).

AOA (American Optometric Association). 2012. What is a doctor of optometry? http://www.
aoa.org/about-the-aoa/what-is-a-doctor-of-optometry?sso=y (accessed January 12, 2016).

AOTA (American Occupational Therapy Association). 2011. Occupational therapy services for 
persons with visual impairment. https://www.aota.org/-/media/Corporate/Files/AboutOT/ 
Professionals/WhatIsOT/PA/Facts/Low%20Vision%20fact%20sheet.pdf (accessed June 
29, 2016).

———. 2016. FAQ on OT education and career planning. http://www.aota.org/education-
careers/considering-ot-career/faqs/planning.aspx (accessed January 12, 2016).

BLS (Bureau of Labor Statistics). 2015. Occupational therapists. http://www.bls.gov/ooh/
healthcare/occupational-therapists.htm (accessed January 12, 2016).

FCC (Fellowship Compliance Committee of the Association of University Professors of 
Ophthalmology). 2013. Program requirements for fellowship education in neuro-
ophthalmology. http://www.aupofcc.org/subspecialties/neuro/neuro_guidelines.pdf (ac-
cessed June 29, 2016).

National Board of Examiners of Optometry. 2016. Welcome to the NBEO website. http://
www.optometry.org/president.cfm (accessed March 29, 2016).

OAA (Opticians Association of America). 2016. Becoming an optician. http://www.oaa.org/
opticianry-defined/becoming-an-optician (accessed January 12, 2016).

ORMatch. 2016. List of participating programs. https://www.natmatch.com/ormatch/instdirp/
aboutproglist.html (accessed April 8, 2016).

Weill Cornell Medical College. n.d. Neuro-ophthalmology. http://weillcornelleye.org/services/
neuro.html (accessed April 8, 2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

G

Medicaid Vision Coverage by State

523

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

524 

T
A

B
L

E
 G

-1
 M

ed
ic

ai
d 

V
is

io
n 

C
ov

er
ag

e 
by

 S
ta

te

St
at

e
E

lig
ib

le
 p

op
ul

at
io

na

V
is

io
n 

be
ne

fit
s 

co
ve

re
d 

fo
r 

ch
ild

re
n 

(d
efi

ne
d 

as
 <

21
 

w
it

h 
ex

ce
pt

io
ns

 a
s 

no
te

d)
In

 a
dd

it
io

n 
to

 t
he

 e
ar

ly
 

an
d 

pe
ri

od
ic

 s
cr

ee
ni

ng
, 

di
ag

no
st

ic
, 

an
d 

tr
ea

tm
en

t 
(E

PS
D

T
) 

se
rv

ic
es

 f
or

 
be

ne
fic

ia
ri

es
 u

nd
er

 t
he

 a
ge

 
of

 2
1 

(w
it

h 
ex

ce
pt

io
ns

, 
as

 n
ot

ed
);

 t
hi

s 
ta

bl
e 

lis
ts

 
ad

di
ti

on
al

 s
er

vi
ce

s 
or

 
st

ip
ul

at
io

ns
 l

is
te

d 
by

 e
ac

h 
st

at
e’

s 
M

ed
ic

ai
d 

pr
og

ra
m

V
is

io
n 

be
ne

fit
s 

co
ve

re
d 

fo
r 

ad
ul

ts
(i

n 
ad

di
ti

on
 t

o 
th

e 
ba

si
c 

se
rv

ic
es

 c
ov

er
ed

 
by

 M
ed

ic
ai

d 
in

 a
ll 

st
at

es
 p

er
 M

ed
ic

ai
d 

gu
id

el
in

es
, 

e.
g.

, 
em

er
ge

nc
y 

ey
e 

tr
ea

tm
en

t 
as

 a
 r

es
ul

t 
of

 i
nj

ur
y.

 P
ro

st
he

ti
c 

ey
es

 
ar

e 
co

ve
re

d 
in

 a
ll 

st
at

es
 b

ut
 f

or
 >

21
 i

n 
M

is
si

ss
ip

pi
 a

nd
 T

ex
as

)
C

op
ay

 r
eq

ui
re

d?
b

A
la

ba
m

ac
C

hi
ld

re
n 

un
de

r 
ag

e 
19

 a
nd

 
pr

eg
na

nt
 w

om
an

 u
p 

to
 

14
6%

 o
f 

fe
de

ra
l 

po
ve

rt
y 

le
ve

l 
(F

PL
) 

(A
la

ba
m

a 
M

ed
ic

ai
d 

A
ge

nc
y,

 2
01

4)
. 

“C
hi

ld
re

n 
up

 t
o 

31
2%

 
of

 F
PL

 q
ua

lif
y 

fo
r 

C
H

IP
 

(C
hi

ld
re

n’
s 

H
ea

lt
h 

In
su

ra
nc

e 
Pr

og
ra

m
);

 p
ar

en
ts

 u
p 

to
 

13
%

 o
f 

FP
L

; 
el

de
rl

y 
an

d 
di

sa
bl

ed
 i

nd
iv

id
ua

ls
 w

it
h 

ce
rt

ai
n 

m
ed

ic
al

 c
on

di
ti

on
s 

an
d 

in
co

m
e 

le
ve

ls
” 

(N
or

ri
s,

 
20

16
a)

.

M
ed

ic
ai

d 
pa

ys
 f

or
 e

ye
 

ex
am

in
at

io
ns

 a
nd

 g
la

ss
es

 
on

ce
 e

ve
ry

 c
al

en
da

r 
ye

ar
. 

A
dd

it
io

na
l 

co
ve

re
d 

se
rv

ic
es

 m
ay

 b
e 

av
ai

la
bl

e 
if

 m
ed

ic
al

ly
 n

ec
es

sa
ry

 
(A

la
ba

m
a 

M
ed

ic
ai

d 
A

ge
nc

y,
 

20
13

).

M
ed

ic
ai

d 
pa

ys
 f

or
 e

ye
 e

xa
m

s 
an

d 
ey

eg
la

ss
es

 o
nc

e 
ev

er
y 

3 
ca

le
nd

ar
 y

ea
rs

. 
C

on
ta

ct
 l

en
se

s 
m

ay
 b

e 
pr

ov
id

ed
 o

nl
y 

un
de

r 
ce

rt
ai

n 
co

nd
it

io
ns

 a
nd

 w
he

n 
ap

pr
ov

ed
 a

he
ad

 o
f 

ti
m

e 
(A

la
ba

m
a 

M
ed

ic
ai

d 
A

ge
nc

y,
 2

01
3)

. 

$1
.3

0–
$3

.9
0 

pe
r 

op
to

m
et

ri
c 

vi
si

t 
(A

la
ba

m
a 

M
ed

ic
ai

d 
A

ge
nc

y,
 

20
13

).
 

A
la

sk
ad

C
hi

ld
re

n 
up

 t
o 

ag
e 

19
 a

re
 

el
ig

ib
le

 i
f 

th
e 

fa
m

ily
 i

nc
om

e 
is

 u
p 

to
 2

03
%

 o
f 

FP
L

,

B
et

w
ee

n 
ag

es
 3

 a
nd

 2
1,

 
vi

si
on

 s
cr

ee
ni

ng
 b

y 
an

 
op

to
m

et
ri

st
 o

r 
an

M
ed

ic
ai

d 
“w

ill
 c

ov
er

 o
ne

 v
is

io
n 

ex
am

in
at

io
n 

pe
r 

ca
le

nd
ar

 y
ea

r 
by

 a
n 

op
to

m
et

ri
st

 o
r 

an
 o

ph
th

al
m

ol
og

is
t 

to

“$
3 

fo
r 

ea
ch

 v
is

it
 

to
 a

 h
ea

lt
h 

ca
re

 
pr

ov
id

er
 o

r

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 525

17
7%

 o
f 

FP
L

 i
f 

th
e 

ch
ild

 i
s 

co
ve

re
d 

by
 o

th
er

 i
ns

ur
an

ce
. 

Pr
eg

na
nt

 w
om

en
 w

it
h 

fa
m

ily
 i

nc
om

e 
ar

e 
el

ig
ib

le
 

up
 t

o 
20

0%
 o

f 
FP

L
 (

A
la

sk
a 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h 
an

d 
So

ci
al

 S
er

vi
ce

s,
 2

01
6)

. 
“A

s 
of

 S
ep

te
m

be
r 

1,
 2

01
5,

 o
th

er
 

ad
ul

ts
 w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

13
8%

 o
f 

FP
L

; 
bl

in
d 

or
 d

is
ab

le
d 

in
di

vi
du

al
s 

w
ho

 
qu

al
if

y 
fo

r 
A

la
sk

a 
A

du
lt

 
Pu

bl
ic

 A
ss

is
ta

nc
e”

 (
N

or
ri

s,
 

20
15

a)
.

op
ht

ha
lm

ol
og

is
t 

co
ve

re
d 

in
 y

ea
rl

y 
w

el
l 

ch
ild

 e
xa

m
s,

 
as

 a
re

 r
ef

er
ra

ls
 t

o 
vi

si
on

 
sp

ec
ia

lis
ts

. 
A

dd
it

io
na

l 
vi

si
on

 
ex

am
s 

co
ve

re
d 

if
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 I
f 

gl
as

se
s 

ar
e 

re
qu

ir
ed

, 
“M

ed
ic

ai
d 

w
ill

 p
ay

 f
or

 o
ne

 p
ai

r 
of

 
M

ed
ic

ai
d-

ap
pr

ov
ed

 g
la

ss
es

 
pe

r 
ca

le
nd

ar
 y

ea
r”

 (
A

la
sk

a 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h 

an
d 

So
ci

al
 S

er
vi

ce
s,

 2
01

2)
. 

O
ne

 
ad

di
ti

on
al

 p
ai

r 
of

 e
ye

gl
as

se
s 

co
ve

re
d 

if
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 A
ny

 s
ub

se
qu

en
t 

ey
eg

la
ss

es
 c

ov
er

ed
 w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

ba
se

d 
up

on
 m

ed
ic

al
 j

us
ti

fic
at

io
n 

su
bm

it
te

d 
by

 p
ro

vi
de

r. 
V

is
io

n 
th

er
ap

y 
se

rv
ic

es
 

co
ve

re
d 

(A
la

sk
a 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h 
an

d 
So

ci
al

 
Se

rv
ic

es
, 

20
12

, 
20

13
).

de
te

rm
in

e 
if

 g
la

ss
es

 a
re

 r
eq

ui
re

d 
an

d 
fo

r 
tr

ea
tm

en
t 

of
 d

is
ea

se
s 

of
 t

he
 e

ye
. 

M
ed

ic
ai

d 
w

ill
 p

ay
 f

or
 o

ne
 p

ai
r 

of
 M

ed
ic

ai
d-

ap
pr

ov
ed

 g
la

ss
es

 p
er

 c
al

en
da

r 
ye

ar
. 

O
ne

 
co

m
pa

ny
 m

ak
es

 a
ll 

of
 t

he
 e

ye
gl

as
se

s 
fo

r 
M

ed
ic

ai
d.

 T
he

 s
am

e 
ey

e 
do

ct
or

 t
ha

t 
gi

ve
s 

yo
u 

a 
pr

es
cr

ip
ti

on
 c

an
 o

rd
er

 y
ou

r 
gl

as
se

s.
 

If
 y

ou
 w

an
t 

di
ff

er
en

t 
fr

am
es

 o
r 

a 
fe

at
ur

e 
th

at
 i

s 
no

t 
co

ve
re

d,
 y

ou
 w

ill
 n

ee
d 

to
 p

ay
 

th
e 

en
ti

re
 c

os
t 

of
 t

he
 g

la
ss

es
 y

ou
rs

el
f.

 T
he

 
am

ou
nt

 t
ha

t 
M

ed
ic

ai
d 

w
ou

ld
 h

av
e 

pa
id

 
ca

nn
ot

 b
e 

ap
pl

ie
d 

to
 t

he
 c

os
t 

of
 o

th
er

 
gl

as
se

s.
 A

dd
it

io
na

l 
vi

si
on

 c
ov

er
ag

e 
m

ay
 b

e 
au

th
or

iz
ed

 i
f 

m
ed

ic
al

ly
 n

ec
es

sa
ry

” 
(A

la
sk

a 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h 

an
d 

So
ci

al
 S

er
vi

ce
s,

 
20

12
).

cl
in

ic
” 

(A
la

sk
a 

D
ep

ar
tm

en
t 

of
 

H
ea

lt
h 

an
d 

So
ci

al
 

Se
rv

ic
es

, 
20

12
).

A
ri

zo
na

e
C

hi
ld

re
n 

un
de

r 
ag

e 
1 

w
it

h 
fa

m
ily

 i
nc

om
e 

ca
pp

ed
 a

t 
14

7%
 o

f 
FP

L
. 

C
hi

ld
re

n 
ag

es
 

1 
to

 5
 w

it
h 

in
co

m
e 

up
 t

o 
14

1%
 o

f 
FP

L
, a

nd
 a

ge
d 

6 
to

 
19

 w
it

h 
in

co
m

e 
up

 t
o 

13
3%

 
of

 F
PL

 (
A

H
C

C
C

S,
 2

01
6a

).
 

Pr
eg

na
nt

 w
om

en

V
is

io
n 

ex
am

s 
an

d 
gl

as
se

s 
ar

e 
co

ve
re

d 
fo

r 
ch

ild
re

n 
un

de
r 

ag
e 

21
 (

A
H

C
C

C
S,

 
20

16
b,

d)
.

B
ey

on
d 

th
e 

m
in

im
um

 
E

SP
D

T
 r

eq
ui

re
m

en
t,

 if
/w

he
n 

ot
he

r 
pr

oc
ed

ur
es

 o
r 

te
st

s 
ar

e 
m

ed
ic

al
ly

 i
nd

ic
at

ed
, 

th
e

“T
re

at
m

en
t 

of
 m

ed
ic

al
 c

on
di

ti
on

s 
of

 
th

e 
ey

e,
 e

xc
lu

di
ng

 e
ye

 e
xa

m
in

at
io

ns
 f

or
 

pr
es

cr
ip

ti
ve

 l
en

se
s 

an
d 

th
e 

pr
ov

is
io

n 
of

 
pr

es
cr

ip
ti

ve
 l

en
se

s,
 i

s 
co

ve
re

d”
 (

A
H

C
C

C
S,

 
20

16
b,

 p
p.

 3
10

–3
14

).

“V
is

io
n 

ex
am

in
at

io
ns

 a
nd

 t
he

 p
ro

vi
si

on
 o

f 
pr

es
cr

ip
ti

ve
 l

en
se

s 
ar

e 
co

ve
re

d 
. 

. 
. 

fo
r

co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

526 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

ar
e 

el
ig

ib
le

 w
it

h 
fa

m
ily

 
in

co
m

e 
up

 t
o 

15
6%

 o
f 

FP
L

; 
pa

re
nt

s 
an

d 
ca

re
ta

ke
rs

 a
re

 
el

ig
ib

le
 u

p 
to

 1
06

%
 o

f 
FP

L
; 

ad
ul

ts
 u

nd
er

 a
ge

 6
5 

w
ho

se
 

ch
ild

re
n 

ha
ve

 c
ov

er
ag

e 
ar

e 
el

ig
ib

le
 w

it
h 

fa
m

ily
 

in
co

m
e 

up
 t

o 
13

3%
 o

f 
FP

L
 

(A
H

C
C

C
S,

 2
01

6a
).

ph
ys

ic
ia

n 
is

 o
bl

ig
at

ed
 t

o 
pe

rf
or

m
 t

he
m

 (
A

H
C

C
C

S,
 

20
16

c)
.

ad
ul

t 
m

em
be

rs
 w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 
fo

llo
w

in
g 

ca
ta

ra
ct

 r
em

ov
al

” 
(A

H
C

C
C

S,
 

20
16

b)
.

“C
at

ar
ac

t 
re

m
ov

al
 is

 a
 c

ov
er

ed
 s

er
vi

ce
 f

or
 

al
l e

lig
ib

le
 m

em
be

rs
. C

at
ar

ac
t 

re
m

ov
al

 is
 a

 
co

ve
re

d 
se

rv
ic

e 
w

he
n 

th
e 

ca
ta

ra
ct

 is
 v

is
ib

le
 

by
 e

xa
m

, o
ph

th
al

m
os

co
pe

, o
r 

sl
it

 la
m

p,
 

an
d 

an
y 

of
 t

he
 f

ol
lo

w
in

g 
ap

pl
y:

 (
1)

 v
is

ua
l 

ac
ui

ty
 t

ha
t 

ca
nn

ot
 b

e 
co

rr
ec

te
d 

by
 le

ns
es

 
to

 b
et

te
r 

th
an

 2
0/

70
 a

nd
 is

 r
ea

so
na

bl
y 

at
tr

ib
ut

ab
le

 t
o 

ca
ta

ra
ct

; (
2)

 in
 t

he
 p

re
se

nc
e 

of
 c

om
pl

et
e 

in
ab

ili
ty

 t
o 

se
e 

po
st

er
io

r 
ch

am
be

r, 
vi

si
on

 is
 c

on
fir

m
ed

 b
y 

po
te

nt
ia

l 
ac

ui
ty

 m
et

er
 r

ea
di

ng
; o

r 
(3

) 
fo

r 
FF

S 
m

em
be

rs
, w

ho
 h

av
e 

co
rr

ec
te

d 
vi

su
al

 a
cu

it
y 

be
tw

ee
n 

20
/5

0 
an

d 
20

/7
0,

 a
 s

ec
on

d 
op

in
io

n 
by

 a
n 

op
ht

ha
lm

ol
og

is
t 

to
 d

em
on

st
ra

te
 

m
ed

ic
al

 n
ec

es
si

ty
 m

ay
 b

e 
re

qu
ir

ed
” 

(A
H

C
C

C
S,

 2
01

6b
, p

p.
 3

10
–3

14
).

“O
th

er
 c

as
es

 t
ha

t 
m

ay
 r

eq
ui

re
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

op
ht

ha
lm

ic
 s

er
vi

ce
s 

in
cl

ud
e,

 
bu

t 
ar

e 
no

t 
lim

it
ed

 t
o:

 (
1)

 p
ha

co
ge

ni
c 

gl
au

co
m

a 
an

d 
(2

) 
ph

ac
og

en
ic

 u
ve

it
is

” 
(A

H
C

C
C

S,
 2

01
6b

, 
pp

. 
31

0–
31

5)
.

A
rk

an
sa

s
“C

hi
ld

re
n 

fr
om

 0
 t

o 
18

 
ye

ar
s 

w
it

h 
in

co
m

es
 u

p 
to

 
21

1%
 o

f 
FP

L
; 

pr
eg

na
nt

 
w

om
en

 w
it

h 
in

co
m

es
 u

p 
to

 
20

9%
 o

f 
FP

L
; 

pa
re

nt
s 

O
ne

 e
xa

m
 a

nd
 p

ai
r 

of
 

gl
as

se
s,

 i
f 

ne
ce

ss
ar

y,
 e

ve
ry

 
12

 m
on

th
s.

 C
on

ta
ct

 l
en

se
s,

 
if

 m
ed

ic
al

ly
 n

ec
es

sa
ry

, 
ar

e 
co

ve
re

d 
bu

t 
re

qu
ir

e 

O
ne

 v
is

ua
l 

ex
am

in
at

io
n 

an
d 

on
e 

pa
ir

 o
f 

gl
as

se
s 

ar
e 

av
ai

la
bl

e 
to

 a
ll 

el
ig

ib
le

 a
du

lt
 

M
ed

ic
ai

d 
be

ne
fic

ia
ri

es
 e

ve
ry

 1
2 

m
on

th
s;

 
le

ns
 r

ep
la

ce
m

en
t 

as
 m

ed
ic

al
ly

 n
ec

es
sa

ry
 

w
it

h 
pr

io
r 

au
th

or
iz

at
io

n 
(a

nd
 m

us
t 

fit
 

$2
 d

is
pe

ns
in

g 
fe

e 
fo

r 
pr

es
cr

ip
ti

on
 

ey
eg

la
ss

es
 f

or
 

pa
ti

en
ts

 a
ge

s 
21

 
an

d 
ol

de
r

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 527

w
it

h 
in

co
m

es
 u

p 
to

 1
33

%
 

of
 F

PL
; 

no
n-

el
de

rl
y 

ad
ul

ts
 

w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 
up

 t
o 

13
3%

 o
f 

FP
L

; 
ce

rt
ai

n 
el

de
rl

y 
an

d 
di

sa
bl

ed
 

in
di

vi
du

al
s”

 (
N

or
ri

s,
 

20
16

b)
.

au
th

or
iz

at
io

n.
 V

is
io

n 
th

er
ap

y 
de

ve
lo

pm
en

ta
l 

te
st

in
g 

is
 c

ov
er

ed
, w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

(A
R

M
ed

ic
ai

d,
 

n.
d.

).

m
in

im
um

 c
ha

ng
e 

cr
it

er
ia

);
 t

in
te

d 
le

ns
es

 
on

ly
 a

va
ila

bl
e 

fo
r 

po
st

-o
p 

ca
ta

ra
ct

 o
r 

al
bi

no
 p

at
ie

nt
s 

(A
R

M
ed

ic
ai

d,
 n

.d
.)

.
“A

 t
ot

al
 o

f 
tw

el
ve

 (
12

) 
of

fic
e 

vi
si

ts
 

al
lo

w
ed

 p
er

 s
ta

te
 fi

sc
al

 y
ea

r 
fo

r 
an

y 
co

m
bi

na
ti

on
 o

f 
th

e 
fo

llo
w

in
g:

 c
er

ti
fie

d 
nu

rs
e 

m
id

w
if

e,
 n

ur
se

 p
ra

ct
it

io
ne

r, 
ph

ys
ic

ia
n,

 m
ed

ic
al

 s
er

vi
ce

s 
pr

ov
id

ed
 b

y 
a 

de
nt

is
t,

 m
ed

ic
al

 s
er

vi
ce

s 
fu

rn
is

he
d 

by
 a

n 
op

to
m

et
ri

st
 a

nd
 R

ur
al

 H
ea

lt
h 

C
lin

ic
s”

 
(A

rk
an

sa
s 

D
ep

ar
tm

en
t 

of
 H

um
an

 S
er

vi
ce

s,
 

20
12

, 
p.

 7
).

(A
rk

an
sa

s 
D

ep
ar

tm
en

t 
of

 H
um

an
 

Se
rv

ic
es

, 
20

12
; 

A
R

M
ed

ic
ai

d,
 

n.
d.

; 
K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
a)

.

C
al

if
or

ni
af  

“C
hi

ld
re

n 
fr

om
 b

ir
th

 
th

ro
ug

h 
ag

e 
18

 w
it

h 
fa

m
ily

 
in

co
m

e 
le

ve
ls

 u
p 

to
 2

66
%

 
of

 F
PL

; 
pr

eg
na

nt
 w

om
en

 
w

it
h 

in
co

m
es

 u
p 

to
 2

13
%

 
of

 F
PL

; 
an

d 
no

ne
ld

er
ly

 
ad

ul
ts

—
w

it
h 

or
 w

it
ho

ut
 

de
pe

nd
en

t 
ch

ild
re

n—
w

it
h 

in
co

m
es

 u
p 

to
 1

38
%

 o
f 

FP
L

” 
(N

or
ri

s,
 2

01
5b

).

C
hi

ld
re

n 
“a

re
 e

lig
ib

le
 f

or
 a

 
ro

ut
in

e 
ey

e 
ex

am
 e

ve
ry

 2
4 

m
on

th
s,

 w
hi

ch
 c

he
ck

s 
th

e 
he

al
th

 o
f 

th
e 

ey
es

 a
nd

 t
es

ts
 

fo
r 

an
 e

ye
gl

as
s 

pr
es

cr
ip

ti
on

. 
O

nl
y 

m
em

be
rs

 u
nd

er
 

21
 y

ea
rs

 o
ld

 .
 .

 .
 r

ec
ei

ve
 

co
ve

ra
ge

 f
or

 e
ye

gl
as

se
s 

(f
ra

m
es

 a
nd

 l
en

se
s)

” 
(C

D
H

C
S,

 2
01

6a
).

“A
ll 

M
ed

i-
C

al
 m

em
be

rs
 a

re
 e

lig
ib

le
 f

or
 a

 
ro

ut
in

e 
ey

e 
ex

am
 e

ve
ry

 2
4 

m
on

th
s,

 w
hi

ch
 

ch
ec

ks
 t

he
 h

ea
lt

h 
of

 t
he

 e
ye

s 
an

d 
te

st
s 

fo
r 

an
 e

ye
gl

as
s 

pr
es

cr
ip

ti
on

 .
 .

 .
 r

es
id

en
ts

 
of

 a
 n

ur
si

ng
 h

om
e 

re
ce

iv
e 

co
ve

ra
ge

 f
or

 
ey

eg
la

ss
es

 (
fr

am
es

 a
nd

 l
en

se
s)

” 
(C

D
H

C
S,

 
20

16
a)

.

T
hi

s 
is

 l
im

it
ed

 t
o 

on
e 

pa
ir

 o
f 

gl
as

se
s 

ev
er

y 
2 

ye
ar

s.
 F

or
 l

os
t 

or
 b

ro
ke

n 
gl

as
se

s,
 a

n 
in

te
ri

m
 p

ai
r 

w
ill

 b
e 

co
ve

re
d 

on
ce

 i
n 

2 
ye

ar
s.

“C
on

ta
ct

 l
en

s 
te

st
in

g 
m

ay
 b

e 
co

ve
re

d 
if

 
th

e 
us

e 
of

 e
ye

gl
as

se
s 

is
 n

ot
 p

os
si

bl
e 

du
e 

to
 e

ye
 d

is
ea

se
 o

r 
co

nd
it

io
n.

 L
ow

-v
is

io
n 

te
st

in
g 

is
 a

va
ila

bl
e 

fo
r 

th
os

e 
w

it
h 

vi
si

on
 

im
pa

ir
m

en
t 

th
at

 i
s 

no
t 

co
rr

ec
ta

bl
e 

by
 

st
an

da
rd

 g
la

ss
es

, 
co

nt
ac

t 
le

ns
es

, 
m

ed
ic

in
e 

So
m

e 
m

em
be

rs
 

ha
ve

 a
 $

1 
co

pa
y,

 o
th

er
s 

ha
ve

 n
o 

co
pa

y 
(C

D
H

C
S,

 2
01

6b
; 

H
PS

M
, 

20
16

; 
K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

. co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

528 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

or
 s

ur
ge

ry
 a

nd
 t

ha
t 

in
te

rf
er

es
 w

it
h 

a 
pe

rs
on

’s
 a

bi
lit

y 
to

 p
er

fo
rm

 e
ve

ry
da

y 
ac

ti
vi

ti
es

 (
e.

g.
, 

ag
e-

re
la

te
d 

m
ac

ul
ar

 
de

ge
ne

ra
ti

on
)”

 (
C

D
H

C
S,

 2
01

6a
).

“A
ll 

M
ed

i-
C

al
 m

em
be

rs
 a

re
 e

lig
ib

le
 f

or
 a

 
ro

ut
in

e 
ey

e 
ex

am
 e

ve
ry

 2
4 

m
on

th
s,

 w
hi

ch
 

ch
ec

ks
 t

he
 h

ea
lt

h 
of

 t
he

 e
ye

s 
an

d 
te

st
s 

fo
r 

an
 e

ye
gl

as
s 

pr
es

cr
ip

ti
on

 . 
. 

. 
re

si
de

nt
s 

of
 a

 n
ur

si
ng

 h
om

e 
re

ce
iv

e 
co

ve
ra

ge
 f

or
 

ey
eg

la
ss

es
 (

fr
am

es
 a

nd
 l

en
se

s)
” 

(C
D

H
C

S,
 

20
16

a)
.

T
hi

s 
is

 l
im

it
ed

 t
o 

on
e 

pa
ir

 o
f 

gl
as

se
s 

ev
er

y 
2 

ye
ar

s.
 F

or
 l

os
t 

or
 b

ro
ke

n 
gl

as
se

s,
 a

n 
in

te
ri

m
 p

ai
r 

w
ill

 b
e 

co
ve

re
d 

on
ce

 i
n 

2 
ye

ar
s.

C
ol

or
ad

og
“C

hi
ld

re
n 

0–
18

 w
it

h 
fa

m
ily

 
in

co
m

es
 u

p 
to

 1
42

%
 o

f 
FP

L
; 

ch
ild

re
n 

w
it

h 
fa

m
ily

 
in

co
m

es
 u

p 
to

 2
60

%
 o

f 
FP

L
 q

ua
lif

y 
fo

r 
C

hi
ld

 
H

ea
lt

h 
Pl

an
 P

lu
s 

(C
H

P+
);

 
pr

eg
na

nt
 w

om
en

 w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
19

5%
 

of
 F

PL
; 

pr
eg

na
nt

 w
om

en
 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
26

0%
 o

f 
FP

L
 q

ua
lif

y 
fo

r 
C

H
P+

; 
no

n-
el

de
rl

y 
ad

ul
ts

 

C
hi

ld
re

n’
s 

vi
si

on
 b

en
efi

ts
 

in
cl

ud
e 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 
ex

am
s 

an
d 

ey
ew

ea
r. 

C
on

ta
ct

s 
ar

e 
al

lo
w

ed
 o

nl
y 

if
 e

ye
gl

as
se

s 
do

 n
ot

 c
or

re
ct

 
th

e 
re

fr
ac

ti
on

 e
rr

or
. 

Fu
tu

re
 

po
lic

y 
m

ay
 a

llo
w

 o
rt

ho
pt

ic
/

pl
eo

pt
ic

 v
is

io
n 

tr
ai

ni
ng

 f
or

 
ch

ild
re

n 
w

it
h 

a 
di

ag
no

si
s 

of
 

co
nv

er
ge

nc
e 

in
su

ffi
ci

en
cy

 
(C

ol
or

ad
o 

M
ed

ic
al

 
A

ss
is

ta
nc

e 
Pr

og
ra

m
, 

20
15

).

“A
du

lt
 v

is
io

n 
ca

re
 b

en
efi

t 
in

cl
ud

es
 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 e
ye

 e
xa

m
s,

 g
la

ss
es

, 
an

d 
co

nt
ac

t 
le

ns
es

 o
nl

y 
af

te
r 

su
rg

er
y”

 
(C

O
H

C
PF

, 
20

16
).

 D
oe

s 
no

t 
in

cl
ud

e 
or

th
ot

ic
 o

r 
ey

e 
tr

ai
ni

ng
 t

he
ra

py
 (

C
O

H
C

PF
, 

20
16

).

$2
 p

er
 v

is
it

. 
C

hi
ld

re
n 

un
de

r 
19

 a
nd

 p
re

gn
an

t 
w

om
en

 d
o 

no
t 

ha
ve

 c
op

ay
m

en
t 

(C
O

H
C

PF
, 

20
16

).
 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 529

w
it

h 
fa

m
ily

 in
co

m
e 

up
 

to
 1

38
%

 o
f 

FP
L

; s
om

e 
in

di
vi

du
al

s 
w

ho
 a

re
 e

ld
er

ly
 

or
 d

is
ab

le
d”

 (
N

or
ri

s,
 2

01
5c

).
C

on
ne

ct
ic

ut
h

“H
U

SK
Y

 A
: 

C
hi

ld
re

n 
ag

es
 

0–
18

 w
it

h 
in

co
m

es
 u

p 
to

 1
96

%
 F

PL
; 

pr
eg

na
nt

 
w

om
en

 w
it

h 
in

co
m

es
 u

p 
to

 2
58

%
 F

PL
; 

pa
re

nt
s 

of
 

de
pe

nd
en

t 
ch

ild
re

n 
w

it
h 

in
co

m
es

 u
p 

to
 1

55
%

 o
f 

FP
L

 (
fo

r 
pa

re
nt

s 
w

ho
 w

er
e 

al
re

ad
y 

en
ro

lle
d 

in
 H

U
SK

Y
 

pr
io

r 
to

 A
ug

us
t 

20
15

 a
nd

 
w

ho
 h

av
e 

ea
rn

ed
 i

nc
om

e 
fr

om
 a

 j
ob

, 
th

e 
ho

us
eh

ol
d 

in
co

m
e 

lim
it

 w
ill

 c
on

ti
nu

e 
to

 b
e 

20
1%

 o
f 

FP
L

 u
nt

il 
A

ug
us

t 
1,

 2
01

6)
.

H
U

SK
Y

 B
: 

C
hi

ld
re

n 
up

 t
o 

31
8%

 o
f 

FP
L

.

H
U

SK
Y

 C
/M

E
D

-C
on

ne
ct

: 
A

ge
d,

 b
lin

d,
 a

nd
 d

is
ab

le
d 

be
ne

fic
ia

ri
es

 w
ho

 m
ee

t 
in

co
m

e 
an

d 
as

se
t 

cr
it

er
ia

.

H
U

SK
Y

 D
: 

C
hi

ld
le

ss
 a

du
lt

s 
w

it
h 

in
co

m
es

 u
p 

to
 1

38
%

 
of

 F
PL

” 
(A

nd
er

so
n,

 2
01

5a
).

“V
is

io
n 

ca
re

 i
s 

a 
co

ve
re

d 
se

rv
ic

e 
th

at
 c

an
 b

e 
do

ne
 

by
 o

ph
th

al
m

ol
og

is
ts

, 
op

to
m

et
ri

st
s,

 a
nd

 
op

ti
ci

an
s.

 .
 .

 .
 E

ye
 e

xa
m

s 
ar

e 
co

ve
re

d”
 (

H
us

ky
 H

ea
lt

h 
C

on
ne

ct
ic

ut
, 

20
15

, 
p.

 1
6)

.

“V
is

io
n 

ca
re

 i
s 

a 
co

ve
re

d 
se

rv
ic

e 
th

at
 

ca
n 

be
 d

on
e 

by
 o

ph
th

al
m

ol
og

is
ts

, 
op

to
m

et
ri

st
s,

 a
nd

 o
pt

ic
ia

ns
. .

 .
 .

 E
ye

 
ex

am
s 

ar
e 

co
ve

re
d.

 F
or

 m
em

be
rs

 w
ho

 a
re

 
ag

e 
21

 o
r 

ol
de

r, 
on

e 
(1

) 
pa

ir
 o

f 
ey

eg
la

ss
es

 
w

ill
 b

e 
co

ve
re

d 
ev

er
y 

2 
ye

ar
s.

 I
f 

th
er

e 
ha

s 
be

en
 a

 s
er

io
us

 c
ha

ng
e 

in
 v

is
io

n 
an

d 
th

e 
m

em
be

r 
ne

ed
s 

a 
ne

w
 p

re
sc

ri
pt

io
n 

fo
r 

ey
eg

la
ss

es
, 

th
ey

 w
ill

 b
e 

co
ve

re
d.

 N
o 

ex
ce

pt
io

n 
w

ill
 b

e 
m

ad
e 

fo
r 

ey
eg

la
ss

es
 t

ha
t 

ar
e 

lo
st

, 
st

ol
en

, 
or

 b
ro

ke
n”

 (
H

us
ky

 H
ea

lt
h 

C
on

ne
ct

ic
ut

, 
20

15
, 

p.
 1

6)
. 

Sp
ec

ia
l 

le
ns

es
 

m
ay

 b
e 

co
ve

re
d 

w
he

n 
sp

ec
ifi

c 
cr

it
er

ia
 a

re
 

m
et

, 
le

ns
es

 a
re

 c
on

si
de

re
d 

ne
ce

ss
ar

y,
 a

nd
 a

 
pr

io
r 

au
th

or
iz

at
io

n 
is

 s
ub

m
it

te
d.

N
o 

co
pa

y 
fo

r 
H

U
SK

Y
 A

, 
C

, 
an

d 
D

. $
15

 c
op

ay
 

fo
r 

H
U

SK
Y

 B
 

(H
us

ky
 H

ea
lt

h 
C

on
ne

ct
ic

ut
, 

20
16

).

co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

530 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

D
el

aw
ar

ei  
“C

hi
ld

re
n 

bi
rt

h 
to

 1
 y

ea
r 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
21

2%
 o

f 
FP

L
; 

ch
ild

re
n 

1–
5 

ye
ar

s 
w

it
h 

fa
m

ily
 i

nc
om

e 
up

 
to

 1
42

%
 o

f 
FP

L
; 

ch
ild

re
n 

6–
18

 w
it

h 
fa

m
ily

 i
nc

om
e 

up
 

to
 1

33
%

 o
f 

FP
L

; 
pr

eg
na

nt
 

w
om

en
 w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

21
2%

 o
f 

FP
L

; 
pa

re
nt

s 
w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

13
8%

 o
f 

FP
L

; 
ch

ild
le

ss
, 

no
n-

el
de

rl
y 

ad
ul

ts
 w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

13
8%

 
of

 F
PL

; 
el

de
rl

y 
an

d 
di

sa
bl

ed
 

in
di

vi
du

al
s 

w
it

h 
sp

ec
ia

l 
re

qu
ir

em
en

ts
 a

nd
 w

ho
 

m
ee

t 
ce

rt
ai

n 
in

co
m

e 
lim

it
s.

 
C

hi
ld

re
n 

1–
18

 u
p 

to
 2

12
%

 
of

 F
PL

 a
re

 c
ov

er
ed

 t
hr

ou
gh

 
th

e 
H

ea
lt

hy
 C

hi
ld

re
n”

 
(A

nd
er

so
n,

 2
01

5b
).

L
en

se
s 

an
d 

fr
am

es
 c

ov
er

ed
 

w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
. 

T
he

 D
el

aw
ar

e 
M

ed
ic

al
 

A
ss

is
ta

nc
e 

Pr
og

ra
m

 
(D

M
A

P)
 w

ill
 c

ov
er

 t
he

 
re

pl
ac

em
en

t 
of

 d
am

ag
ed

 
le

ns
es

 a
nd

/o
r 

re
pa

ir
 b

ro
ke

n 
fr

am
es

. 
T

he
 D

M
A

P 
m

ay
 

co
ve

r 
co

nt
ac

t 
le

ns
es

 t
o 

co
rr

ec
t 

a 
m

ed
ic

al
 c

on
di

ti
on

 
if

 t
he

 m
ed

ic
al

 c
on

di
ti

on
 

is
 n

ot
 c

or
re

ct
ab

le
 w

it
h 

ey
eg

la
ss

es
. 

T
hi

s 
se

rv
ic

e 
m

us
t 

be
 p

ri
or

 a
ut

ho
ri

ze
d 

(D
M

A
P,

 
n.

d.
).

R
ou

ti
ne

 e
ye

 c
ar

e 
an

d 
gl

as
se

s 
ar

e 
no

t 
co

ve
re

d 
ex

ce
pt

 f
or

 a
ph

ak
ic

 o
r 

ba
nd

ag
e 

le
ns

es
 n

ec
es

sa
ry

 a
ft

er
 c

at
ar

ac
t 

su
rg

er
y.

 
E

xa
m

in
at

io
n 

lim
it

ed
 t

o 
th

e 
di

ag
no

si
s 

an
d 

tr
ea

tm
en

t 
of

 m
ed

ic
al

 c
on

di
ti

on
s 

(D
M

A
P,

 
20

16
).

 

N
on

e

D
is

tr
ic

t 
of

 
C

ol
um

bi
aj  

“C
hi

ld
re

n 
0–

18
 w

it
h 

in
co

m
es

 u
p 

to
 3

19
%

 o
f 

FP
L

; p
re

gn
an

t 
w

om
en

 w
it

h 
in

co
m

es
 u

p 
to

 3
19

%
 o

f 
FP

L
; p

ar
en

ts
 w

it
h 

de
pe

nd
en

t 
ch

ild
re

n 
w

it
h 

in
co

m
es

 u
p 

to
 

21
6%

 o
f 

FP
L

; o
th

er
 n

on
-

el
de

rl
y 

ad
ul

ts
 w

it
h 

in
co

m
es

 
up

 t
o 

21
0%

 o
f 

FP
L

” 
(A

nd
er

so
n,

 2
01

5c
).

O
ne

 p
ai

r 
of

 e
ye

gl
as

se
s 

co
ve

re
d 

ev
er

y 
ye

ar
. 

A
 

m
in

im
um

 d
io

pt
er

 c
or

re
ct

io
n 

is
 r

eq
ui

re
d.

 R
ep

ai
rs

 o
r 

re
pl

ac
em

en
ts

 c
ov

er
ed

 i
f 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 (
D

H
C

F,
 

20
16

).

If
 m

ed
ic

al
ly

 n
ec

es
sa

ry
, 

D
C

 M
ed

ic
ai

d 
pa

ys
 

fo
r 

1 
pa

ir
 o

f 
gl

as
se

s 
ev

er
y 

2 
ye

ar
s.

 A
 

m
in

im
um

 d
io

pt
er

 c
or

re
ct

io
n 

is
 r

eq
ui

re
d 

(D
H

C
F,

 2
01

2,
 2

01
6)

.

$2
/d

is
pe

ns
in

g 
se

rv
ic

e 
fo

r 
gl

as
se

s 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
a)

.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 531
Fl

or
id

a
“C

hi
ld

re
n 

up
 t

o 
1 

ye
ar

 
ol

d 
w

it
h 

fa
m

ily
 i

nc
om

e 
up

 
to

 2
06

%
 o

f 
FP

L
; 

ch
ild

re
n 

1–
5 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 

to
 1

40
%

 o
f 

FP
L

; 
ch

ild
re

n 
6–

18
 w

it
h 

fa
m

ily
 i

nc
om

e 
up

 
to

 1
33

%
 o

f 
FP

L
; 

pr
eg

na
nt

 
w

om
en

 w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
19

1%
 o

f 
FP

L
; 

yo
un

g 
ad

ul
ts

 1
9–

20
 w

it
h 

fa
m

ily
 

in
co

m
e 

up
 t

o 
30

%
 o

f 
FP

L
; 

ad
ul

ts
 w

it
h 

de
pe

nd
en

ts
 w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

30
%

 
of

 F
PL

. 
Pe

op
le

 w
ho

 q
ua

lif
y 

fo
r 

Su
pp

le
m

en
ta

l 
Se

cu
ri

ty
 

In
co

m
e 

au
to

m
at

ic
al

ly
 

qu
al

if
y 

fo
r 

M
ed

ic
ai

d”
 

(N
or

ri
s,

 2
01

5d
).

E
ye

gl
as

se
s 

ar
e 

lim
it

ed
 t

o 
tw

o 
pa

ir
s 

of
 g

la
ss

es
 p

er
 

en
ro

lle
e 

(u
nd

er
 a

ge
 2

1)
 

pe
r 

ye
ar

. 
C

on
ta

ct
 l

en
se

s 
ar

e 
lim

it
ed

 t
o 

“w
he

n 
th

e 
re

ci
pi

en
t 

ha
s 

a 
do

cu
m

en
te

d 
m

ed
ic

al
 c

on
di

ti
on

 w
he

re
 

ey
eg

la
ss

es
 w

ou
ld

 n
ot

 
pr

ov
id

e 
an

y 
be

ne
fit

 f
or

 
th

ei
r 

vi
su

al
 i

m
pa

ir
m

en
t”

 
(F

lo
ri

da
 A

ge
nc

y 
fo

r 
H

ea
lt

h 
C

ar
e 

A
dm

in
is

tr
at

io
n,

 2
01

5,
 

p.
 3

).
 O

th
er

 s
er

vi
ce

s 
fo

r 
en

ro
lle

es
 u

nd
er

 a
ge

 2
1 

co
ve

re
d 

if
 a

pp
ro

ve
d 

an
d 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 (
Fl

or
id

a 
A

ge
nc

y 
fo

r 
H

ea
lt

h 
C

ar
e 

A
dm

in
is

tr
at

io
n,

 2
01

5)
.

E
ye

gl
as

se
s 

ar
e 

lim
it

ed
 t

o 
on

e 
fr

am
e 

pe
r 

en
ro

lle
e 

ev
er

y 
2 

ye
ar

s 
an

d 
tw

o 
le

ns
es

 
pe

r 
en

ro
lle

e 
pe

r 
ye

ar
 (

Fl
or

id
a 

A
ge

nc
y 

fo
r 

H
ea

lt
h 

C
ar

e 
A

dm
in

is
tr

at
io

n,
 2

01
5)

. 
“C

on
ta

ct
 l

en
se

s 
ar

e 
lim

it
ed

 t
o 

E
nr

ol
le

es
 

w
ho

 h
av

e 
un

ila
te

ra
l 

ap
ha

ki
a 

or
 b

ila
te

ra
l 

ap
ha

ki
a”

 (
Fl

or
id

a 
A

ge
nc

y 
fo

r 
H

ea
lt

h 
C

ar
e 

A
dm

in
is

tr
at

io
n,

 n
.d

., 
p.

 6
).

Po
ly

ca
rb

on
at

e 
or

 t
he

rm
op

la
st

ic
 l

en
se

s 
co

ve
re

d 
fo

r 
sa

fe
ty

, 
or

 w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 M
et

al
 f

ra
m

es
 a

re
 c

ov
er

ed
 w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

. 
E

ye
gl

as
s 

re
pa

ir
 i

s 
co

ve
re

d 
ex

ce
pt

 f
or

 w
he

n 
co

st
 e

xc
ee

ds
 

th
at

 o
f 

ne
w

 e
ye

gl
as

se
s 

(F
lo

ri
da

 A
ge

nc
y 

fo
r 

H
ea

lt
h 

C
ar

e 
A

dm
in

is
tr

at
io

n,
 2

01
5)

. 
“O

nl
y 

el
em

en
ts

 o
f 

th
e 

fr
am

es
 o

r 
le

ns
es

 
th

at
 a

re
 d

am
ag

ed
 b

ey
on

d 
re

pa
ir

 m
ay

 b
e 

re
pl

ac
ed

” 
(F

lo
ri

da
 A

ge
nc

y 
fo

r 
H

ea
lt

h 
C

ar
e 

A
dm

in
is

tr
at

io
n,

 2
01

5,
 p

. 
3)

.

$2
/v

is
it

 f
or

 
op

to
m

et
ri

st
 v

is
it

s 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

.

G
eo

rg
ia

k
“C

hi
ld

re
n 

up
 t

o 
ag

e 
1 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
20

5%
 

of
 F

PL
; 

ch
ild

re
n 

1–
5 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
14

9%
 

of
 F

PL
; 

ch
ild

re
n 

6–
18

 w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
13

3%
 

of
 F

PL
; 

pr
eg

na
nt

 w
om

en
 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
22

0%
 o

f 
FP

L
; 

pa
re

nt
s 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
35

%
 

of
 F

PL
; 

in
di

vi
du

al
s 

w
ho

 a
re

 
el

de
rl

y,
 b

lin
d,

 o
r 

di
sa

bl
ed

” 
(A

nd
er

so
n,

 2
01

5d
).

E
ye

 e
xa

m
s 

an
d 

ey
eg

la
ss

es
 

ar
e 

co
ve

re
d 

on
ce

 p
er

 y
ea

r. 
Se

co
nd

 e
xa

m
s 

co
ve

re
d 

w
it

h 
pr

io
r 

ap
pr

ov
al

, 
se

co
nd

 g
la

ss
es

 c
ov

er
ed

 
w

it
h 

m
in

im
um

 d
io

pt
er

 
ch

an
ge

. 
Po

ly
ca

rb
on

at
e 

le
ns

es
 c

ov
er

ed
 i

f 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 C
on

ta
ct

 l
en

se
s 

co
ve

re
d 

w
it

h 
pr

io
r 

ap
pr

ov
al

. 
R

ep
la

ce
m

en
t 

of
 

br
ok

en
 g

la
ss

es
 c

ov
er

ed
 w

it
h 

pr
io

r 
ap

pr
ov

al
. R

ep
la

ce
m

en
t 

E
ye

gl
as

s 
co

ve
ra

ge
 i

s 
lim

it
ed

 t
o 

nu
rs

in
g 

fa
ci

lit
y 

re
si

de
nt

s 
w

it
h 

ph
ys

ic
ia

n 
re

fe
rr

al
. 

A
du

lt
s 

ar
e 

no
t 

el
ig

ib
le

 f
or

 e
ye

gl
as

se
s,

 
re

fr
ac

ti
on

s,
 d

is
pe

ns
in

g 
fe

es
, 

an
d 

ot
he

r 
re

fr
ac

ti
ve

 s
er

vi
ce

s.
 M

em
be

rs
 c

an
 r

ec
ei

ve
 

m
ed

ic
al

 d
ia

gn
os

ti
c 

an
d 

tr
ea

tm
en

t 
se

rv
ic

es
 

fo
r 

oc
ul

ar
 d

is
ea

se
. 

V
is

io
n 

th
er

ap
y 

is
 

co
ve

re
d 

w
it

h 
pr

io
r 

ap
pr

ov
al

 (
G

eo
rg

ia
 

D
C

H
, 

20
16

).
 

$0
.5

0–
$3

/
op

to
m

et
ri

st
 

vi
si

t 
(G

eo
rg

ia
 

D
C

H
, 

20
16

; 
K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

. co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

532 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

of
 l

os
t 

ey
eg

la
ss

es
 n

ot
 

co
ve

re
d.

 N
ew

 l
en

se
s 

m
us

t 
im

pr
ov

e 
vi

su
al

 a
cu

it
y 

by
 a

t 
le

as
t 

on
e 

lin
e 

on
 a

 s
ta

nd
ar

d 
ac

ui
ty

 c
ha

rt
. 

V
is

io
n 

th
er

ap
y 

co
ve

re
d 

w
it

h 
pr

io
r 

ap
pr

ov
al

 
(C

hi
ld

re
n’

s 
V

is
io

n 
G

eo
rg

ia
, 

20
13

; 
G

eo
rg

ia
 D

C
H

, 
20

16
).

H
aw

ai
il

“C
hi

ld
re

n 
w

it
h 

fa
m

ily
 

in
co

m
e 

le
ve

ls
 u

p 
to

 3
08

%
 

of
 F

PL
. 

Pr
eg

na
nt

 w
om

en
 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
19

1%
 o

f 
FP

L
. 

A
du

lt
s 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
13

3%
 

of
 F

PL
” 

(N
or

ri
s,

 2
01

5e
).

E
ye

gl
as

se
s 

an
d 

a 
ro

ut
in

e 
ey

e 
ex

am
 b

y 
an

 o
pt

om
et

ri
st

 
ar

e 
co

ve
re

d 
on

ce
 e

ve
ry

 1
2 

m
on

th
s 

fo
r 

th
os

e 
ag

e 
20

 
an

d 
un

de
r. M

or
e 

fr
eq

ue
nt

 
ex

am
s 

co
ve

re
d 

if
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

w
it

h 
pr

io
r 

au
th

or
iz

at
io

n 
(H

aw
ai

i 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h,

 
20

11
a)

.

E
ye

gl
as

se
s 

an
d 

a 
ro

ut
in

e 
ey

e 
ex

am
 b

y 
an

 o
pt

om
et

ri
st

 a
re

 c
ov

er
ed

 o
nc

e 
ev

er
y 

24
 m

on
th

s.
 M

or
e 

fr
eq

ue
nt

 e
xa

m
s 

co
ve

re
d 

if
 m

ed
ic

al
ly

 n
ec

es
sa

ry
 w

it
h 

pr
io

r 
au

th
or

iz
at

io
n.

 P
re

sc
ri

pt
io

n 
le

ns
es

 a
nd

 
ca

ta
ra

ct
 r

em
ov

al
 c

ov
er

ed
 f

or
 a

ll 
m

em
be

rs
 

(H
aw

ai
i 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h,
 2

01
1a

).

N
on

-c
ov

er
ed

 s
er

vi
ce

s 
in

cl
ud

e 
“t

in
te

d 
le

ns
es

 (
ex

ce
pt

 i
n 

th
e 

ca
se

 o
f 

ap
ha

ki
a)

; 
co

nt
ac

t 
le

ns
es

 f
or

 c
os

m
et

ic
 p

ur
po

se
s;

 
bi

fo
ca

l 
co

nt
ac

t 
le

ns
es

; 
ov

er
si

ze
d 

le
ns

es
; 

bl
en

de
d 

or
 p

ro
gr

es
si

ve
 b

if
oc

al
 l

en
se

s;
 

ti
nt

ed
 o

r 
ab

so
rp

ti
ve

 l
en

se
s 

(e
xc

ep
t 

fo
r 

ap
ha

ki
a,

 a
lb

in
is

m
, 

gl
au

co
m

a,
 m

ed
ic

al
 

ph
ot

op
ho

bi
a)

; 
tr

if
oc

al
 l

en
se

s 
(e

xc
ep

t 
as

 a
 

sp
ec

ifi
c 

jo
b 

re
qu

ir
em

en
t)

; 
sp

ar
e 

gl
as

se
s”

 
(H

aw
ai

i 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h,

 2
01

1b
, 

p.
 3

)
Id

ah
o

“C
hi

ld
re

n 
ag

es
 0

–5
 w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

14
2%

 
of

 F
PL

. 
C

hi
ld

re
n 

ag
es

 6
–1

8 
an

d 
pr

eg
na

nt
 w

om
en

 w
it

h

O
ne

 e
ye

 e
xa

m
in

at
io

n 
du

ri
ng

 
an

y 
12

-m
on

th
 p

er
io

d 
by

 a
 

ph
ys

ic
ia

n 
or

 o
pt

om
et

ri
st

 t
o 

de
te

rm
in

e 
ne

ed
 f

or
 g

la
ss

es
.

Se
rv

ic
es

 n
ec

es
sa

ry
 t

o 
tr

ea
t 

or
 m

on
it

or
 a

 
ch

ro
ni

c 
co

nd
it

io
n,

 s
uc

h 
as

 d
ia

be
te

s,
 t

ha
t 

m
ay

 d
am

ag
e 

th
e 

ey
e;

 a
nd

 a
cu

te
 c

on
di

ti
on

s 
th

at
 i

f 
le

ft
 u

nt
re

at
ed

 m
ay

 c
au

se
 p

er
m

an
en

t

“$
3.

65
/v

is
it

, 
up

 
to

 5
%

 o
f 

in
co

m
e/

ye
ar

 a
cr

os
s 

al
l 

se
rv

ic
es

”

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 533

fa
m

ily
 i

nc
om

e 
up

 t
o 

13
3%

 
of

 F
PL

. 
Pa

re
nt

s 
w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

12
4%

 
of

 F
PL

 .
 .

 .
 a

dd
it

io
na

l 
el

ig
ib

ili
ty

 c
ri

te
ri

a 
fo

r 
in

di
vi

du
al

s 
w

ho
 a

re
 a

ge
d 

or
 

di
sa

bl
ed

” 
(N

or
is

, 
20

16
c)

.

Fo
llo

w
in

g 
a 

di
ag

no
si

s,
 

ey
eg

la
ss

es
 a

re
 c

ov
er

ed
, 

on
e 

pa
ir

 e
ve

ry
 4

 y
ea

rs
 e

xc
ep

t 
if

 t
he

re
 i

s 
do

cu
m

en
ta

ti
on

 
of

 a
 m

aj
or

 v
is

ua
l 

ch
an

ge
 

(I
da

ho
 D

ep
ar

tm
en

t 
of

 
H

ea
lt

h 
an

d 
W

el
fa

re
, 

20
09

).
 “

Sc
ra

tc
h 

re
si

st
an

t 
co

at
in

g 
is

 r
eq

ui
re

d 
fo

r 
al

l 
pl

as
ti

c 
an

d 
po

ly
ca

rb
on

at
e 

le
ns

es
” 

(I
da

ho
 D

ep
ar

tm
en

t 
of

 H
ea

lt
h 

an
d 

W
el

fa
re

, 
20

09
).

 T
in

te
d 

le
ns

es
 o

nl
y 

co
ve

re
d 

w
it

h 
a 

di
ag

no
si

s 
of

 
al

bi
ni

sm
 o

r 
ot

he
r 

ex
tr

em
e 

m
ed

ic
al

 c
on

di
ti

on
. 

C
on

ta
ct

 
le

ns
es

 c
ov

er
ed

 i
n 

ex
tr

em
e 

co
nd

it
io

ns
 w

he
n 

ey
eg

la
ss

es
 

ar
e 

no
t 

m
ed

ic
al

ly
 s

uf
fic

ie
nt

. 
R

ep
la

ce
m

en
t 

of
 b

ro
ke

n 
or

 
lo

st
 f

ra
m

es
 i

s 
no

t 
co

ve
re

d 
(I

da
ho

 D
ep

ar
tm

en
t 

of
 

H
ea

lt
h 

an
d 

W
el

fa
re

, 
20

09
).

or
 c

hr
on

ic
 d

am
ag

e 
to

 t
he

 e
ye

 (
Id

ah
o 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h 
an

d 
W

el
fa

re
, 

20
09

).
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

.

Il
lin

oi
s 

“C
hi

ld
re

n 
ag

es
 0

–1
8 

w
it

h 
fa

m
ily

 i
nc

om
e 

le
ve

ls
 u

p 
to

 
14

2%
 o

f 
FP

L
. 

Pr
eg

na
nt

 
w

om
en

 w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
20

8%
 o

f 
FP

L
. 

A
du

lt
s 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
13

3%
 o

f 
FP

L
” 

(A
nd

er
so

n,
 

20
16

).

“O
ne

 r
ou

ti
ne

 e
ye

 e
xa

m
 

ea
ch

 y
ea

r. 
. 

. 
. 

O
ne

 p
ai

r 
of

 
[e

ye
]g

la
ss

es
 e

ve
ry

 y
ea

r 
fo

r 
m

em
be

rs
 u

nd
er

 a
ge

 2
1.

 
M

ed
ic

al
ly

 n
ec

es
sa

ry
 c

on
ta

ct
 

le
ns

es
. 

R
ep

la
ce

m
en

t 
gl

as
se

s 
[c

ov
er

ed
] 

fo
r 

m
em

be
rs

 
ag

ed
 1

9 
an

d 
20

 a
s 

ne
ed

ed
” 

(A
et

na
, 

20
16

).

“D
ia

gn
os

is
 a

nd
 t

re
at

m
en

t 
of

 m
ed

ic
al

 
co

nd
it

io
ns

 o
f 

th
e 

ey
e 

(m
ay

 b
e 

pr
ov

id
ed

 b
y 

an
 o

pt
om

et
ri

st
 o

pe
ra

ti
ng

 w
it

hi
n 

th
e 

sc
op

e 
of

 h
is

 o
r 

he
r 

lic
en

se
)”

 (
Il

lin
oi

s 
D

ep
ar

tm
en

t 
of

 H
FS

, 
20

09
, 

p.
 3

8)
. 

O
ne

 p
ai

r 
of

 g
la

ss
es

 
co

ve
re

d 
ev

er
y 

2 
ye

ar
s 

(I
lli

no
is

 D
ep

ar
tm

en
t 

of
 H

FS
, 

20
12

).
 “

R
ep

la
ce

m
en

t 
le

ns
es

 
[c

ov
er

ed
] 

fo
r 

m
em

be
rs

 a
ge

s 
21

 a
nd

 o
ld

er
, 

w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
. 

O
ne

 

$3
.6

5/
vi

si
t 

to
 

an
 o

pt
om

et
ri

st
 

(K
ai

se
r 

Fa
m

ily
 

Fo
un

da
ti

on
, 

20
12

b)
. co

nt
in

ue
d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

534 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

re
pl

ac
em

en
t 

pa
ir

 o
f 

[e
ye

]g
la

ss
es

 e
ac

h 
ye

ar
 

if
 t

he
 fi

rs
t 

pa
ir

 o
f 

[e
ye

]g
la

ss
es

 i
s 

lo
st

 o
r 

br
ok

en
 b

ey
on

d 
re

pa
ir

” 
(A

et
na

, 
20

16
).

 
O

ne
 r

ou
ti

ne
 e

ye
 e

xa
m

 c
ov

er
ed

 e
ac

h 
ye

ar
 

(A
et

na
, 

20
16

; 
Il

lin
oi

s 
D

ep
ar

tm
en

t 
of

 H
FS

, 
20

12
).

In
di

an
am

“C
hi

ld
re

n 
up

 t
o 

1 
ye

ar
 

w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 

to
 2

08
%

 o
f 

FP
L

. 
C

hi
ld

re
n 

ag
es

 1
–1

8 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

15
8%

 o
f 

FP
L

. 
Pr

eg
na

nt
 w

om
en

 w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
20

8%
 o

f 
FP

L
. 

A
du

lt
s 

w
it

h 
in

co
m

es
 u

p 
to

 1
38

%
 o

f 
FP

L
 c

an
 e

nr
ol

l 
in

 H
IP

 2
.0

” 
(N

or
ri

s,
 2

01
5f

).

“O
ne

 r
ou

ti
ne

 v
is

io
n 

ca
re

 
ex

am
in

at
io

n 
an

d 
re

fr
ac

ti
on

 
fo

r 
m

em
be

rs
 2

0 
ye

ar
s 

ol
d 

an
d 

yo
un

ge
r, 

pe
r 

ro
lli

ng
 

ca
le

nd
ar

 y
ea

r”
 u

nl
es

s 
m

or
e 

fr
eq

ue
nt

 c
ar

e 
is

 m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
(I

H
C

P,
 2

01
6)

. 
C

ov
er

ag
e 

fo
r 

ey
eg

la
ss

es
, 

in
cl

ud
in

g 
fr

am
es

 a
nd

 l
en

se
s,

 
is

 l
im

it
ed

 t
o 

a 
m

ax
im

um
 

of
 o

ne
 p

ai
r 

pe
r 

ye
ar

 e
xc

ep
t 

w
he

n 
a 

sp
ec

ifi
ed

 m
in

im
um

 
pr

es
cr

ip
ti

on
 c

ha
ng

e 
m

ak
es

 
ad

di
ti

on
al

 c
ov

er
ag

e 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 o

r 
th

e 
m

em
be

r’
s 

le
ns

es
 a

nd
/

or
 f

ra
m

es
 a

re
 l

os
t,

 s
to

le
n,

 
or

 b
ro

ke
n 

be
yo

nd
 r

ep
ai

r 
(I

H
C

P,
 2

01
6)

. 
T

in
te

d 
an

d 
po

ly
ca

rb
on

at
e 

le
ns

es
 

co
ve

re
d 

w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

(I
H

C
P,

 2
01

6)
.

T
he

 s
ta

nd
ar

d 
M

ed
ic

ai
d 

pl
an

 i
s 

lim
it

ed
 

to
 o

ne
 v

is
io

n 
ex

am
in

at
io

n 
an

d 
re

fr
ac

ti
on

 
ev

er
y 

2 
ye

ar
s 

fo
r 

m
em

be
rs

 a
ge

s 
21

 
an

d 
ol

de
r, 

un
le

ss
 m

or
e 

fr
eq

ue
nt

 c
ar

e 
is

 m
ed

ic
al

ly
 n

ec
es

sa
ry

 (
IH

C
P,

 2
01

6)
. 

C
ov

er
ag

e 
fo

r 
ey

eg
la

ss
es

, 
in

cl
ud

in
g 

fr
am

es
 

an
d 

le
ns

es
, 

is
 l

im
it

ed
 t

o 
a 

m
ax

im
um

 o
f 

on
e 

pa
ir

 e
ve

ry
 5

 y
ea

rs
. 

E
xc

ep
ti

on
s 

ar
e 

w
he

n 
a 

sp
ec

ifi
ed

 m
in

im
um

 p
re

sc
ri

pt
io

n 
ch

an
ge

 m
ak

es
 a

dd
it

io
na

l 
co

ve
ra

ge
 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 o
r 

th
e 

m
em

be
r’

s 
le

ns
es

 
an

d/
or

 f
ra

m
es

 a
re

 l
os

t,
 s

to
le

n,
 o

r 
br

ok
en

 
be

yo
nd

 r
ep

ai
r 

(I
H

C
P,

 2
01

6)
. 

T
in

te
d 

an
d 

po
ly

ca
rb

on
at

e 
le

ns
es

 c
ov

er
ed

 w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 (

IH
C

P,
 2

01
6)

.

Io
w

an
“C

hi
ld

re
n 

up
 t

o 
ag

e 
1 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
37

5%
 

of
 F

PL
. 

C
hi

ld
re

n 
ag

es

E
ye

 e
xa

m
s 

co
ve

re
d 

on
ce

 
ev

er
y 

12
 m

on
th

s 
an

d 
m

or
e 

of
te

n 
if

 t
he

re
 a

re
 c

om
pl

ai
nt

s

E
ye

 e
xa

m
s 

co
ve

re
d 

on
ce

 e
ve

ry
 1

2 
m

on
th

s 
an

d 
m

or
e 

of
te

n 
if

 t
he

re
 a

re
 c

om
pl

ai
nt

s 
or

 
sy

m
pt

om
s 

of
 e

ye
 d

is
ea

se
 o

r 
in

ju
ry

.

$2
/d

ay
 f

or
 

op
to

m
et

ri
st

 o
r 

op
ti

ci
an

 s
er

vi
ce

s

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 535

1–
18

 w
it

h 
fa

m
ily

 i
nc

om
e 

up
 

to
 1

67
%

 o
f 

FP
L

; 
ch

ild
re

n 
w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

30
2%

 o
f 

FP
L

 m
ay

 q
ua

lif
y 

fo
r 

th
e 

H
aw

k-
I 

pr
og

ra
m

. 
Pr

eg
na

nt
 w

om
en

 w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
37

5%
 

of
 F

PL
. 

A
du

lt
s 

w
it

h 
fa

m
ily

 
in

co
m

e 
up

 t
o 

13
3%

 o
f 

FP
L

” 
(N

or
ri

s,
 2

01
6d

).

or
 s

ym
pt

om
s 

of
 e

ye
 d

is
ea

se
 

or
 i

nj
ur

y.
 C

on
ta

ct
 l

en
se

s 
co

ve
re

d 
fo

llo
w

in
g 

ca
ta

ra
ct

 
su

rg
er

y 
or

 o
th

er
 e

xt
re

m
e 

co
nd

it
io

ns
 w

he
n 

vi
si

on
 

ca
nn

ot
 b

e 
co

rr
ec

te
d 

w
it

h 
gl

as
se

s.
 N

ew
 f

ra
m

es
 c

ov
er

ed
 

th
re

e 
ti

m
es

 f
or

 c
hi

ld
re

n 
up

 
to

 1
, 

fo
ur

 t
im

es
 f

or
 c

hi
ld

re
n 

1–
3.

 O
ne

 t
im

e 
ev

er
y 

12
 

m
on

th
s 

fo
r 

ch
ild

re
n 

ag
es

 4
 

to
 7

. 
O

nc
e 

ev
er

y 
24

 m
on

th
s 

af
te

r 
th

e 
ag

e 
of

 8
. 

R
ep

ai
rs

 
an

d 
re

pl
ac

em
en

t 
fr

am
es

 
ar

e 
co

ve
re

d 
w

it
h 

no
 l

im
it

. 
V

is
io

n 
th

er
ap

y 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

. 
Po

ly
ca

rb
on

at
e 

le
ns

es
 a

nd
 

sa
fe

ty
 f

ra
m

es
 c

ov
er

ed
 

fo
r 

ch
ild

re
n 

th
ro

ug
h 

7 
ye

ar
s 

an
d 

w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

(I
ow

a 
D

ep
ar

tm
en

t 
of

 H
um

an
 S

er
vi

ce
s,

 2
01

4)
.

G
la

ss
es

 c
ov

er
ed

 o
nc

e 
ev

er
y 

24
 m

on
th

s.
 

C
on

ta
ct

 l
en

se
s 

co
ve

re
d 

fo
llo

w
in

g 
ca

ta
ra

ct
 

su
rg

er
y 

or
 o

th
er

 e
xt

re
m

e 
co

nd
it

io
ns

 w
he

n 
vi

si
on

 c
an

no
t 

be
 c

or
re

ct
ed

 w
it

h 
gl

as
se

s.
 

R
ep

la
ce

m
en

t 
of

 l
os

t 
or

 d
am

ag
ed

 g
la

ss
es

 
is

 c
ov

er
ed

 o
nc

e 
ev

er
y 

12
 m

on
th

s 
ex

ce
pt

 
w

he
n 

m
em

be
r 

ha
s 

m
en

ta
l 

or
 p

hy
si

ca
l 

di
sa

bi
lit

y.
 V

is
io

n 
th

er
ap

y 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

. 
Po

ly
ca

rb
on

at
e 

le
ns

es
 

an
d 

sa
fe

ty
 f

ra
m

es
 c

ov
er

ed
 w

he
n 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
(I

ow
a 

D
ep

ar
tm

en
t 

of
 H

um
an

 
Se

rv
ic

es
, 

20
14

).

(K
ai

se
r 

Fa
m

ily
 

Fo
un

da
ti

on
, 

20
12

a,
b)

.

K
an

sa
s

“C
hi

ld
re

n 
up

 t
o 

ag
e 

1 
w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

16
6%

 
of

 F
PL

. 
C

hi
ld

re
n 

ag
es

 1
–5

 
w

it
h 

fa
m

ily
 i

nc
om

e 
up

 t
o 

14
9%

 o
f 

FP
L

. 
C

hi
ld

re
n 

ag
es

 
6–

18
 w

it
h 

fa
m

ily
 i

nc
om

e 
up

 
to

 1
33

%
 o

f 
FP

L
; 

ch
ild

re
n 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 

Pr
es

cr
ip

ti
on

 d
ru

gs
, 

m
ed

ic
al

 c
ar

e 
by

 
do

ct
or

s,
 a

nd
 e

ye
w

ea
r 

co
ve

ra
ge

 a
re

 
in

cl
ud

ed
 f

or
 m

os
t 

pe
op

le
 (

K
an

C
ar

e,
 

20
12

).

“O
ne

 c
om

pl
et

e 
ey

e 
ex

am
 c

ov
er

ed
 e

ve
ry

 
4 

ye
ar

s 
. 

. 
. 

ho
w

ev
er

 a
 t

ot
al

 o
f 

tw
o 

ey
e 

ex
am

s 
ar

e 
co

ve
re

d 
pe

r 
m

on
th

 t
o 

de
te

ct
 

$2
/d

at
e 

of
 s

er
vi

ce
 

fo
r 

gl
as

se
s;

 $
2/

da
te

 o
f 

se
rv

ic
e 

fo
r 

vi
si

ts
 

(K
ai

se
r 

Fa
m

ily
 

Fo
un

da
ti

on
, 

20
12

a,
b)

. co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

536 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

24
2%

 o
f 

FP
L

 a
re

 e
lig

ib
le

 
fo

r 
C

H
IP

. 
[A

dd
it

io
na

l 
el

ig
ib

ili
ty

 g
ui

de
lin

es
 f

or
] 

in
di

vi
du

al
s 

w
ho

 a
re

 e
ld

er
ly

 
or

 d
is

ab
le

d”
 (

N
or

ri
s,

 
20

15
g)

.

an
d/

or
 f

ol
lo

w
 m

ed
ic

al
 c

on
di

ti
on

s.
 .

 .
 .

 
R

ef
ra

ct
io

n 
is

 n
ot

 i
nc

lu
de

d 
in

 a
 b

as
ic

 e
ye

 
ex

am
” 

(K
H

PA
, 

20
10

, 
p.

 8
-3

).
 E

ye
gl

as
se

s 
ar

e 
co

ve
re

d 
w

it
h 

ce
rt

ai
n 

lim
it

at
io

ns
, 

po
ly

ca
rb

on
at

e 
le

ns
es

 a
re

 c
ov

er
ed

 w
he

n 
co

ns
id

er
ed

 m
ed

ic
al

ly
 n

ec
es

sa
ry

. 
C

on
ta

ct
 

le
ns

es
 a

re
 c

ov
er

ed
 u

po
n 

ap
pr

ov
al

 t
hr

ou
gh

 
a 

pr
io

r 
au

th
or

iz
at

io
n 

(K
H

PA
, 

20
10

).

K
an

sa
s 

pr
ov

id
es

 M
ed

ic
ai

d 
co

ve
ra

ge
 

th
ro

ug
h 

th
re

e 
m

an
ag

ed
 c

ar
e 

or
ga

ni
za

ti
on

s 
(M

C
O

s)
, 

al
l 

of
 w

hi
ch

 c
ov

er
 e

ye
gl

as
se

s.
 

O
ne

 o
f 

th
e 

M
C

O
s 

(U
ni

te
d 

H
ea

lt
hc

ar
e)

 h
as

 
m

or
e 

ex
pa

ns
iv

e 
be

ne
fit

s,
 s

ta
ti

ng
 c

ov
er

ag
e 

fo
r 

a 
“b

et
te

r 
ch

oi
ce

 o
f 

ey
eg

la
ss

 f
ra

m
es

 . 
. 

. 
re

pl
ac

em
en

t 
if

 g
la

ss
es

 a
re

 l
os

t 
or

 s
to

le
n”

 
an

d 
po

ss
ib

ly
 c

on
ta

ct
 l

en
se

s 
fo

r 
so

m
e 

m
em

be
rs

 (
K

an
C

ar
e,

 2
01

6)
.

K
en

tu
ck

yo
“C

hi
ld

re
n 

up
 t

o 
ag

e 
1 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
19

5%
 

of
 F

PL
. 

C
hi

ld
re

n 
ag

es
 1

–1
8 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
15

9%
 o

f 
FP

L
; 

ch
ild

re
n 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
21

3%
 o

f 
FP

L
 a

re
 e

lig
ib

le
 

fo
r 

th
e 

K
en

tu
ck

y 
C

hi
ld

re
n’

s 
H

ea
lt

h 
In

su
ra

nc
e 

Pr
og

ra
m

. 
Pr

eg
na

nt
 w

om
en

 w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
19

5%
 

of
 F

PL
. 

A
du

lt
s 

w
it

h 
in

co
m

e 
up

 t
o 

13
3%

 o
f 

FP
L

” 

N
ew

 p
at

ie
nt

 e
ye

 e
xa

m
s 

lim
it

ed
 t

o 
on

e 
ev

er
y 

3 
ye

ar
s,

 
es

ta
bl

is
he

d 
pa

ti
en

t 
ey

e 
ex

am
s 

lim
it

ed
 t

o 
on

e 
ev

er
y 

12
 m

on
th

s.
 P

hy
si

ci
an

 o
ffi

ce
 

vi
si

ts
 l

im
it

ed
 t

o 
tw

o 
ev

er
y 

12
 m

on
th

s 
pe

r 
di

ag
no

si
s.

 
E

ye
gl

as
se

s 
co

ve
re

d 
up

 t
o 

$2
00

 f
or

 G
lo

ba
l 

C
ho

ic
e 

m
em

be
rs

 a
nd

 u
p 

to
 

$4
00

 f
or

 F
am

ily
 C

ho
ic

e,
 

C
om

pr
eh

en
si

ve
 C

ho
ic

e 
an

d 
O

pt
im

um
 C

ho
ic

e 
m

em
be

rs
. 

N
ew

 p
at

ie
nt

 e
ye

 e
xa

m
s 

lim
it

ed
 t

o 
on

e 
ev

er
y 

3 
ye

ar
s,

 e
st

ab
lis

he
d 

pa
ti

en
t 

ey
e 

ex
am

s 
lim

it
ed

 t
o 

on
e 

ev
er

y 
12

 m
on

th
s.

 
Ph

ys
ic

ia
n 

of
fic

e 
vi

si
ts

 l
im

it
ed

 t
o 

tw
o 

ev
er

y 
12

 m
on

th
s 

pe
r 

di
ag

no
si

s.
 E

ye
gl

as
se

s 
ar

e 
no

t 
co

ve
re

d.
 C

on
ta

ct
 l

en
se

s 
ar

e 
no

t 
co

ve
re

d 
(K

en
tu

ck
y 

C
H

FS
, 

20
07

).

$3
/v

is
it

 f
or

 
ad

ul
ts

, 
$0

/v
is

it
s 

fo
r 

ch
ild

re
n 

(C
om

m
on

w
ea

lt
h 

of
 K

en
tu

ck
y,

 
n.

d.
).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 537

(N
or

ri
s,

 2
01

5h
).

 W
or

ke
rs

 
w

it
h 

di
sa

bi
lit

ie
s 

up
 t

o 
25

0%
 

of
 F

PL
 (

K
en

tu
ck

y 
C

H
FS

, 
20

15
).

T
in

te
d 

le
ns

es
 c

ov
er

ed
 w

it
h 

di
ag

no
si

s 
of

 p
ho

to
ph

ob
ia

. 
C

on
ta

ct
 l

en
se

s 
no

t 
co

ve
re

d 
(K

en
tu

ck
y 

C
H

FS
, 

20
07

).
L

ou
is

ia
na

p  
“C

hi
ld

re
n 

ag
es

 0
–1

8 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

21
2%

 o
f 

FP
L

; 
ki

ds
 w

it
h 

fa
m

ily
 i

nc
om

e 
be

tw
ee

n 
21

2%
 a

nd
 2

50
%

 o
f 

FP
L

 a
re

 
el

ig
ib

le
 f

or
 t

he
 L

ou
is

ia
na

 
C

hi
ld

re
n’

s 
H

ea
lt

h 
In

su
ra

nc
e 

Pr
og

ra
m

. 
Pr

eg
na

nt
 w

om
en

 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 
to

 1
33

%
 o

f 
FP

L
. 

Pa
re

nt
s 

w
it

h 
de

pe
nd

en
t 

ch
ild

re
n 

w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 

to
 1

9%
 o

f 
FP

L
. 

. 
. 

. 
[T

he
re

 
ar

e 
ot

he
r 

qu
al

ifi
ca

ti
on

s 
fo

r]
 

th
os

e 
w

ho
 r

ec
ei

ve
 S

SI
 o

r 
w

ho
 a

re
 e

ld
er

ly
, 

bl
in

d,
 o

r 
di

sa
bl

ed
” 

(N
or

ri
s,

 2
01

6e
).

“E
xa

m
in

at
io

ns
 a

nd
 

tr
ea

tm
en

t 
of

 e
ye

 c
on

di
ti

on
s,

 
in

cl
ud

in
g 

ex
am

in
at

io
ns

 
fo

r 
vi

si
on

 c
or

re
ct

io
n 

[a
nd

] 
re

fr
ac

ti
on

 e
rr

or
. 

R
eg

ul
ar

 e
ye

gl
as

se
s 

ar
e 

co
ve

re
d 

w
he

n 
th

ey
 m

ee
t 

a 
ce

rt
ai

n 
m

in
im

um
 s

tr
en

gt
h 

re
qu

ir
em

en
t.

 M
ed

ic
al

ly
 

ne
ce

ss
ar

y 
sp

ec
ia

lt
y 

ey
ew

ea
r 

an
d 

co
nt

ac
t 

le
ns

es
 c

an
 

be
 c

ov
er

ed
 w

it
h 

pr
io

r 
au

th
or

iz
at

io
n.

 C
on

ta
ct

 
le

ns
es

 a
re

 c
ov

er
ed

 i
f 

th
ey

 
ar

e 
th

e 
on

ly
 m

ea
ns

 f
or

 
re

st
or

in
g 

vi
si

on
. 

O
th

er
 

re
la

te
d 

se
rv

ic
es

 m
ay

 b
e 

co
ve

re
d 

if
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y”

 (
L

ou
is

ia
na

 
M

ed
ic

ai
d,

 2
01

6,
 p

. 
18

).

“E
xa

m
in

at
io

ns
 a

nd
 t

re
at

m
en

t 
of

 e
ye

 
co

nd
it

io
ns

 s
uc

h 
as

 i
nf

ec
ti

on
s 

an
d 

ca
ta

ra
ct

s 
ar

e 
co

ve
re

d”
 (

L
ou

is
ia

na
 M

ed
ic

ai
d,

 2
01

6,
 

p.
 1

8)
. 

If
 t

he
 r

ec
ip

ie
nt

 h
as

 b
ot

h 
M

ed
ic

ar
e 

an
d 

M
ed

ic
ai

d,
 s

om
e 

vi
si

on
-r

el
at

ed
 s

er
vi

ce
s 

m
ay

 b
e 

co
ve

re
d.

 “
T

he
 r

ec
ip

ie
nt

 s
ho

ul
d 

co
nt

ac
t 

M
ed

ic
ar

e 
fo

r 
m

or
e 

in
fo

rm
at

io
n 

si
nc

e 
M

ed
ic

ar
e 

w
ou

ld
 b

e 
th

e 
pr

im
ar

y 
pa

ye
r. 

. 
. 

. 
N

on
-c

ov
er

ed
 s

er
vi

ce
s 

in
cl

ud
e 

ro
ut

in
e 

ey
e 

ex
am

in
at

io
ns

 f
or

 v
is

io
n 

co
rr

ec
ti

on
 .

 .
 .

 [
an

d]
 r

ef
ra

ct
io

n 
er

ro
r 

[a
s 

w
el

l 
as

] 
ey

eg
la

ss
es

” 
(L

ou
is

ia
na

 M
ed

ic
ai

d,
 

20
16

, 
p.

 1
8)

.

M
ed

ic
ai

d 
m

ay
 p

ic
k 

up
 

a 
ca

lc
ul

at
ed

 
po

rt
io

n 
of

 t
he

 
pa

ym
en

t 
as

 
a 

M
ed

ic
ar

e 
cr

os
so

ve
r 

cl
ai

m
.p

M
ai

ne
“C

hi
ld

re
n 

up
 t

o 
1 

ye
ar

 o
ld

 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 
to

 1
91

%
 o

f 
FP

L
. 

C
hi

ld
re

n 
ag

es
 1

–1
8 

w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
15

7%
 o

f 
FP

L
; 

ch
ild

re
n 

w
it

h 
fa

m
ily

 i
nc

om
e 

up
 t

o 
20

8%
 o

f 
FP

L
 q

ua
lif

y 
fo

r 
th

e 
C

hi
ld

re
n’

s 
H

ea
lt

h 

O
ne

 a
nn

ua
l 

ro
ut

in
e 

ey
e 

ex
am

 c
ov

er
ed

 (
M

ai
ne

 
D

H
H

S,
 2

01
2)

. 
“C

on
ta

ct
 

le
ns

es
 [

ar
e 

co
ve

re
d]

 o
nl

y 
fo

r 
tr

ea
tm

en
t 

of
 o

cu
la

r 
pa

th
ol

og
y,

 o
r 

fo
r 

ca
se

s 
in

 w
hi

ch
 a

cu
it

y 
is

 n
ot

 
co

rr
ec

ta
bl

e 
to

 2
0/

70
 w

it
h 

O
ne

 r
ou

ti
ne

 e
ye

 e
xa

m
 c

ov
er

ed
 e

ve
ry

 3
 

ro
lli

ng
 c

al
en

da
r 

ye
ar

s,
 u

nl
es

s 
sp

ec
ifi

c 
m

ed
ic

al
 d

ia
gn

os
es

 w
ar

ra
nt

 m
or

e 
fr

eq
ue

nt
 

ex
am

in
at

io
n 

(M
ai

ne
 D

H
H

S,
 2

01
2)

. 
C

on
ta

ct
 l

en
se

s 
no

t 
co

ve
re

d.
 “

O
ne

 p
ai

r 
of

 
ey

eg
la

ss
es

 p
er

 l
if

et
im

e 
is

 c
ov

er
ed

 w
he

n 
th

e 
po

w
er

 i
s 

eq
ua

l 
to

 o
r 

gr
ea

te
r 

th
an

 1
0.

00
 

di
op

te
rs

” 
(M

ai
ne

 D
H

H
S,

 2
01

2,
 p

. 
5)

. 

$0
.5

0–
$2

/
da

y 
of

 s
er

vi
ce

 
fo

r 
gl

as
se

s;
 u

p 
to

 $
20

/m
on

th
 

if
 s

er
vi

ce
 i

s 
pr

ov
id

ed
 b

y 
an

 
op

ti
ci

an
 (

K
ai

se
r 

Fa
m

ily
 co

nt
in

ue
d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

538 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

In
su

ra
nc

e 
Pr

og
ra

m
; 

19
- 

an
d 

20
-y

ea
r-

ol
ds

 w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
15

6%
 o

f 
FP

L
; 

pr
eg

na
nt

 w
om

en
 

w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 

to
 2

09
%

 o
f 

FP
L

; 
pa

re
nt

s 
an

d 
ot

he
r 

ca
re

ta
ke

rs
 w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

10
0 

pe
rc

en
t 

of
 F

PL
” 

(A
nd

er
so

n,
 

20
15

e)
.

op
ht

ha
lm

ic
 l

en
se

s,
 b

ut
 c

an
 

be
 i

m
pr

ov
ed

 t
o 

20
/7

0 
or

 
be

tt
er

 w
it

h 
co

nt
ac

t 
le

ns
es

” 
(M

ai
ne

 D
H

H
S,

 2
01

2,
 p

. 
4)

. 
E

ye
gl

as
se

s 
co

ve
re

d 
w

he
n 

th
e 

re
fr

ac
ti

ve
 e

rr
or

 i
n 

at
 l

ea
st

 
on

e 
ey

e 
m

ee
ts

 a
 m

in
im

um
 

re
qu

ir
em

en
t,

 w
it

h 
pr

io
r 

au
th

or
iz

at
io

n.
 R

ep
la

ce
m

en
t 

fr
am

es
 a

nd
 r

ep
ai

rs
 c

ov
er

ed
 

(M
ai

ne
 D

H
H

S,
 2

01
2)

. 
G

la
ss

es
 m

us
t 

be
 p

ur
ch

as
ed

 
th

ro
ug

h 
th

e 
st

at
e 

co
nt

ra
ct

or
. 

T
in

t,
 p

ho
to

ch
ro

m
at

ic
, 

or
 

ul
tr

av
io

le
t 

(U
V

) 
le

ns
es

 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y.
 O

rt
ho

pt
ic

 
th

er
ap

y 
co

ve
re

d 
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 (

M
ai

ne
 

D
H

H
S,

 2
01

2)
.

R
ep

la
ce

m
en

t 
fr

am
es

 a
nd

 r
ep

ai
rs

 c
ov

er
ed

. 
G

la
ss

es
 m

us
t 

be
 p

ur
ch

as
ed

 t
hr

ou
gh

 t
he

 
st

at
e 

co
nt

ra
ct

or
. 

T
in

t,
 p

ho
to

ch
ro

m
at

ic
, 

or
 U

V
 l

en
se

s 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y.
 O

rt
ho

pt
ic

 t
he

ra
py

 c
ov

er
ed

 
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

(M
ai

ne
 D

H
H

S,
 2

01
2)

.

Fo
un

da
ti

on
, 

20
12

a)
. 

V
is

it
s 

m
ay

 r
eq

ui
re

 a
 

co
pa

y 
be

tw
ee

n 
$0

.5
0 

an
d 

$3
 

pe
r 

vi
si

t,
 u

p 
to

 
$3

0 
pe

r 
m

on
th

 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

.

M
ar

yl
an

dq
“C

hi
ld

re
n 

ag
es

 0
–2

1 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

31
7%

 o
f 

FP
L

. 
Pr

eg
na

nt
 

w
om

en
 w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

25
0%

 o
f 

FP
L

. 
A

du
lt

s 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

13
3%

 o
f 

FP
L

. 
A

ge
d,

 b
lin

d,
 o

r 
di

sa
bl

ed
 

in
di

vi
du

al
s”

 (
A

nd
er

so
n,

 
20

14
).

O
ne

 p
ai

r 
of

 g
la

ss
es

 c
ov

er
ed

 
ev

er
y 

ye
ar

 i
f 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y.
 R

ep
la

ce
m

en
t 

ey
eg

la
ss

es
 c

ov
er

ed
. 

O
ne

 e
ye

 
ex

am
 c

ov
er

ed
 e

ve
ry

 y
ea

r 
(M

ar
yl

an
d 

D
H

M
H

, 
20

14
).

E
ye

 e
xa

m
in

at
io

n 
co

ve
re

d 
ev

er
y 

2 
ye

ar
s.

 
G

la
ss

es
 a

re
 n

ot
 c

ov
er

ed
 (

M
ar

yl
an

d 
D

H
M

H
, 

n.
d.

).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 539

M
as

sa
ch

us
et

ts
“C

hi
ld

re
n 

up
 t

o 
1 

ye
ar

 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 
to

 2
00

%
 o

f 
FP

L
. 

C
hi

ld
re

n 
ag

es
 1

–1
8 

w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
15

0%
 o

f 
FP

L
. 

Pr
eg

na
nt

 w
om

en
 w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

20
0%

 o
f 

FP
L

. 
A

du
lt

s 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

13
3%

 o
f 

FP
L

” 
(A

nd
er

so
n,

 
20

15
f)

.

C
om

pr
eh

en
si

ve
 e

ye
 e

xa
m

s 
co

ve
re

d 
on

ce
 e

ve
ry

 1
2 

m
on

th
s.

 M
or

e 
of

te
n 

if
 m

ed
ic

al
ly

 n
ec

es
sa

ry
. 

O
ne

 p
ai

r 
of

 e
ye

gl
as

se
s 

co
ve

re
d.

 N
ew

 p
ai

r 
co

ve
re

d 
w

it
h 

a 
sp

ec
ifi

c 
ch

an
ge

 i
n 

pr
es

cr
ip

ti
on

. 
R

ep
la

ce
m

en
t 

gl
as

se
s 

co
ve

re
d,

 b
ut

 o
nl

y 
co

ve
re

d 
w

it
hi

n 
th

e 
fir

st
 

12
 m

on
th

s 
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n.

 E
ye

gl
as

s 
re

pa
ir

s 
co

ve
re

d.
 T

in
te

d 
le

ns
es

 a
nd

 c
on

ta
ct

 l
en

se
s 

co
ve

re
d 

if
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

(M
as

sH
ea

lt
h,

 
20

08
).

C
om

pr
eh

en
si

ve
 e

ye
 e

xa
m

s 
co

ve
re

d 
on

ce
 

ev
er

y 
24

 m
on

th
s.

 M
or

e 
of

te
n 

if
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 R
ep

la
ce

m
en

t 
gl

as
se

s 
co

ve
re

d,
 

bu
t 

on
ly

 c
ov

er
ed

 w
it

hi
n 

th
e 

fir
st

 1
2 

m
on

th
s 

w
it

h 
pr

io
r 

au
th

or
iz

at
io

n.
E

ye
gl

as
s 

re
pa

ir
s 

co
ve

re
d 

af
te

r 
th

e 
fir

st
 1

2 
m

on
th

s.
 T

in
te

d 
le

ns
es

 a
nd

 
co

nt
ac

ts
 c

ov
er

ed
 i

f 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 

(M
as

sH
ea

lt
h,

 2
00

8)
.

M
ic

hi
ga

nr
“C

hi
ld

re
n 

up
 t

o 
1 

ye
ar

 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 
to

 1
95

%
 o

f 
FP

L
. 

C
hi

ld
re

n 
ag

es
 1

–1
8 

w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
16

0%
 o

f 
FP

L
; 

ch
ild

re
n 

w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
21

2%
 o

f 
FP

L
 

qu
al

if
y 

fo
r 

M
IC

H
IL

D
 (

lo
w

-
co

st
 h

ea
lt

h 
in

su
ra

nc
e 

fo
r 

ki
ds

).
 P

re
gn

an
t 

w
om

en
 w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

19
5%

 o
f 

FP
L

. 
A

du
lt

s 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

13
3%

 o
f 

FP
L

” 
(A

nd
er

so
n,

 

“C
or

re
ct

iv
e 

le
ns

es
 a

nd
/

or
 f

ra
m

es
 a

re
 c

ov
er

ed
 

if
 d

et
er

m
in

ed
 t

o 
be

 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 b

y 
a 

lic
en

se
d 

op
to

m
et

ri
st

 
or

 o
ph

th
al

m
ol

og
is

t.
 

D
et

er
m

in
at

io
n 

of
 m

ed
ic

al
 

ne
ce

ss
it

y 
is

 b
as

ed
 o

n 
sp

ec
ifi

c 
di

op
te

r 
cr

it
er

ia
 a

nd
/o

r 
co

nc
ur

re
nt

 c
om

pl
ic

at
in

g 
m

ed
ic

al
 c

on
di

ti
on

s.
 .

 . 
. 

Tw
o 

pa
ir

s 
of

 r
ep

la
ce

m
en

t 
ey

eg
la

ss
es

 o
r 

co
nt

ac
t 

le
ns

es
 

in
 a

 y
ea

r 
fo

r 
re

ci
pi

en
ts

 

O
ne

 e
ye

 e
xa

m
 i

s 
co

ve
re

d 
ev

er
y 

24
 

m
on

th
s 

to
 d

et
er

m
in

e 
th

e 
pr

es
cr

ip
ti

on
 

fo
r 

co
rr

ec
ti

ve
 l

en
se

s.
 V

is
io

n 
th

er
ap

y 
is

 
co

ve
re

d 
fo

r 
lim

it
ed

 c
lin

ic
al

 c
on

di
ti

on
s 

(M
D

H
H

S,
 2

01
6,

 p
. 

25
).

 “
C

or
re

ct
iv

e 
le

ns
es

 a
nd

/o
r 

fr
am

es
 a

re
 c

ov
er

ed
 i

f 
de

te
rm

in
ed

 t
o 

be
 m

ed
ic

al
ly

 n
ec

es
sa

ry
 b

y 
a 

lic
en

se
d 

op
to

m
et

ri
st

 o
r 

op
ht

ha
lm

ol
og

is
t.

 
D

et
er

m
in

at
io

n 
of

 m
ed

ic
al

 n
ec

es
si

ty
 i

s 
ba

se
d 

on
 s

pe
ci

fic
 d

io
pt

er
 c

ri
te

ri
a 

an
d/

or
 c

on
cu

rr
en

t 
co

m
pl

ic
at

in
g 

m
ed

ic
al

 
co

nd
it

io
ns

. 
. 

. 
. 

O
ne

 p
ai

r 
of

 r
ep

la
ce

m
en

t 
ey

eg
la

ss
es

 o
r 

co
nt

ac
t 

le
ns

es
 i

n 
a 

ye
ar

 f
or

 
re

ci
pi

en
ts

 a
ge

 2
1 

an
d 

ov
er

” 
is

 c
ov

er
ed

 

$2
/d

at
e 

of
 

se
rv

ic
e 

fo
r 

gl
as

se
s;

 $
2/

vi
si

t 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
a,

b)
. co

nt
in

ue
d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

540 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

20
15

g)
. 

A
ge

d,
 b

lin
d,

 o
r 

di
sa

bl
ed

 i
nd

iv
id

ua
ls

 a
re

 a
ls

o 
el

ig
ib

le
 (

St
at

e 
of

 M
ic

hi
ga

n,
 

20
16

).

un
de

r 
ag

e 
21

. 
Pr

io
r 

au
th

or
iz

at
io

n 
is

 r
eq

ui
re

d 
fo

r 
ey

eg
la

ss
es

 t
ha

t 
ex

ce
ed

 
th

e 
re

pl
ac

em
en

t 
lim

it
s”

 
(M

D
H

H
S,

 2
01

6,
 p

. 
25

).

w
it

ho
ut

 p
ri

or
 a

ut
ho

ri
za

ti
on

 (
M

D
H

H
S,

 
20

16
, 

p.
 2

5)
. 

“P
ri

or
 a

ut
ho

ri
za

ti
on

 i
s 

re
qu

ir
ed

 f
or

 e
ye

gl
as

se
s 

th
at

 e
xc

ee
d 

th
e 

re
pl

ac
em

en
t 

lim
it

s”
 (

M
D

H
H

S,
 2

01
6,

  
p.

 2
5)

.

M
in

ne
so

ta
“C

hi
ld

re
n 

up
 t

o 
1 

ye
ar

 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 
to

 2
83

%
 o

f 
FP

L
. 

C
hi

ld
re

n 
ag

es
 1

–1
8 

w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
27

5%
 o

f 
FP

L
. 

Pr
eg

na
nt

 w
om

en
 w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

27
8%

 o
f 

FP
L

. 
A

du
lt

s 
w

it
h 

ho
us

eh
ol

d 
in

co
m

e 
up

 t
o 

13
8%

 o
f 

FP
L

; 
ad

ul
ts

 w
it

h 
in

co
m

e 
be

tw
ee

n 
13

8%
 a

nd
 

20
0%

 o
f 

FP
L

 q
ua

lif
y 

fo
r 

M
N

C
ar

e”
 (

N
or

ri
s,

 2
01

5i
).

“D
el

ux
e 

ey
eg

la
ss

 f
ra

m
es

 . 
. 

. 
fo

r 
ch

ild
re

n”
 (

M
in

ne
so

ta
 

D
H

S,
 2

01
6)

.

“V
is

ua
l 

th
er

ap
y 

fo
r 

am
bl

yo
pi

a 
is

 l
im

it
ed

 t
o 

ch
ild

re
n 

un
de

r 
10

 y
ea

rs
 o

ld
. 

If
 i

m
pr

ov
em

en
t 

is
 n

ot
 n

ot
ed

 
af

te
r 

fo
ur

 s
es

si
on

s,
 t

he
 

re
ci

pi
en

t 
m

us
t 

be
 r

ef
er

re
d 

to
 

an
 a

pp
ro

pr
ia

te
 p

ro
fe

ss
io

na
l 

(f
or

 e
xa

m
pl

e,
 n

eu
ro

lo
gi

st
 o

r 
op

ht
ha

lm
ol

og
is

t)
 f

or
 f

ur
th

er
 

ev
al

ua
ti

on
” 

(M
in

ne
so

ta
 

D
H

S,
 2

01
6)

.

E
ye

 e
xa

m
s 

ar
e 

co
ve

re
d 

w
it

ho
ut

 c
op

ay
; 

ey
eg

la
ss

es
 a

re
 c

ov
er

ed
 w

it
ho

ut
 c

os
t 

sh
ar

in
g,

 l
im

it
ed

 t
o 

on
e 

pa
ir

 e
ve

ry
 2

 y
ea

rs
 

un
le

ss
 l

os
t,

 b
ro

ke
n,

 o
r 

st
ol

en
 (

M
in

ne
so

ta
 

D
H

S,
 2

01
3)

. 
T

in
te

d,
 U

V
, 

po
la

ri
ze

d 
an

d 
ph

ot
oc

hr
om

at
ic

 le
ns

es
 c

ov
er

ed
 if

 m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
(M

in
ne

so
ta

 D
H

S,
 2

01
6)

. 
C

on
ta

ct
 l

en
se

s 
co

ve
re

d 
w

it
h 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
di

ag
no

si
s 

or
 w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

(M
in

ne
so

ta
 D

H
S,

 2
01

6)
.

$3
/o

pt
ic

ia
n 

vi
si

t,
 o

r 
$2

5/
pa

ir
 o

f 
gl

as
se

s 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
a)

. 
H

ig
he

r 
co

pa
y 

is
 f

or
 

be
ne

fic
ia

ri
es

 
in

 “
G

ro
up

 B
”;

 
pa

re
nt

s 
an

d 
ca

re
ta

ke
rs

 w
it

h 
in

co
m

e 
up

 t
o 

21
5%

 o
f 

FP
L

.
$3

/v
is

it
 r

eq
ui

re
d 

fo
r 

a 
no

n-
pr

ev
en

ti
ve

 s
er

vi
ce

 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

.
M

is
si

ss
ip

pi
“P

ar
en

ts
 w

it
h 

de
pe

nd
en

t 
ch

ild
re

n 
ar

e 
el

ig
ib

le
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
22

%
 o

f 
FP

L
. 

C
hi

ld
re

n 
ar

e 
el

ig
ib

le
 f

or
 M

ed
ic

ai
d 

“2
 p

ai
rs

 o
f 

ey
eg

la
ss

es
 p

er
 

ye
ar

 [
fo

r]
 E

PS
D

T-
el

ig
ib

le
 

be
ne

fic
ia

ri
es

. 
E

lig
ib

le
 f

or
 

m
or

e 
se

rv
ic

es
 i

f 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y”

 (
M

is
si

ss
ip

pi
 

“O
ne

 c
om

pl
et

e 
pa

ir
 o

f 
ey

eg
la

ss
es

 p
er

 5
 

ye
ar

s.
 .

 .
 .

 T
hi

s 
in

cl
ud

es
 e

ye
gl

as
s 

le
ns

es
 

an
d 

fr
am

es
. 

R
ep

ai
rs

 a
nd

 r
ep

la
ce

m
en

ts
 n

ot
 

co
ve

re
d.

 .
 .

 .
 T

in
te

d,
 p

ho
to

ch
ro

m
at

ic
 o

r 
U

V
 p

ro
te

ct
ed

 l
en

se
s 

[c
ov

er
ed

] 
w

he
n 

$3
/p

ai
r 

of
 

ey
eg

la
ss

es
; 

$3
/

vi
si

t,
 l

im
it

ed
 

to
 1

2 
pe

r 
ye

ar
 

(M
is

si
ss

ip
pi

 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 541
or

 C
H

IP
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 2
09

%
 o

f 
FP

L
, 

an
d 

pr
eg

na
nt

 w
om

en
 

ar
e 

el
ig

ib
le

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 1

94
%

 o
f 

FP
L

” 
(N

or
ri

s,
 2

01
5j

).

D
iv

is
io

n 
of

 M
ed

ic
ai

d,
 

20
16

).
m

ed
ic

al
ly

 n
ec

es
sa

ry
” 

(M
is

si
ss

ip
pi

 
D

iv
is

io
n 

of
 M

ed
ic

ai
d,

 2
01

4,
 p

. 7
).

 O
ne

 
ey

e 
ex

am
in

at
io

n 
by

 o
pt

om
et

ri
st

 o
r 

op
ht

ha
lm

ol
og

is
t 

ev
er

y 
5 

ye
ar

s.
 C

on
ta

ct
 

le
ns

es
 p

ro
vi

de
d 

fo
r 

sp
ec

ifi
c 

di
se

as
e 

or
 

in
ju

ry
 (

M
is

si
ss

ip
pi

 D
iv

is
io

n 
of

 M
ed

ic
ai

d,
 

20
14

).

D
iv

is
io

n 
of

 
M

ed
ic

ai
d,

 2
01

6)
.

M
is

so
ur

i
“P

ar
en

ts
 w

it
h 

de
pe

nd
en

t 
ch

ild
re

n 
ar

e 
el

ig
ib

le
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
18

%
 o

f 
FP

L
. 

C
hi

ld
re

n 
ar

e 
el

ig
ib

le
 f

or
 M

ed
ic

ai
d 

or
 C

H
IP

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 3

00
%

 o
f 

FP
L

, 
an

d 
pr

eg
na

nt
 w

om
en

 
ar

e 
el

ig
ib

le
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 1
96

%
 o

f 
FP

L
” 

(H
ea

lt
hi

ns
ur

an
ce

.o
rg

, 
20

15
a)

.

O
ne

 e
ye

 e
xa

m
 c

ov
er

ed
 

pe
r 

ye
ar

 (
M

O
 H

ea
lt

hN
et

, 
20

16
).

 F
ra

m
es

 c
ov

er
ed

 
on

ce
 e

ve
ry

 2
4 

m
on

th
s.

 
L

en
se

s 
co

ve
re

d 
if

 m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
or

 r
eq

ui
re

d 
fo

r 
sc

ho
ol

 p
er

fo
rm

an
ce

 
on

ce
 e

ve
ry

 2
 y

ea
rs

. 
Ph

ot
oc

hr
om

at
ic

, 
ti

nt
ed

, 
an

d 
po

ly
ca

rb
on

at
e 

le
ns

es
 

co
ve

re
d 

w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 R
ep

la
ce

m
en

t 
of

 
br

ok
en

 o
r 

lo
st

 f
ra

m
es

 a
nd

/
or

 l
en

se
s 

co
ve

re
d 

w
he

n 
gl

as
se

s 
ar

e 
ne

ce
ss

ar
y 

fo
r 

sc
ho

ol
 w

it
h 

pr
io

r 
ap

pr
ov

al
. 

O
rt

ho
pt

ic
 a

nd
/o

r 
pl

eo
pt

ic
 

tr
ai

ni
ng

 c
ov

er
ed

 w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 (

M
O

 
H

ea
lt

hN
et

, 
20

16
).

O
ne

 e
ye

 e
xa

m
 a

llo
w

ed
 p

er
 2

 y
ea

rs
, 

al
lo

w
ed

 e
ve

ry
 y

ea
r 

fo
r 

th
e 

bl
in

d,
 p

re
gn

an
t 

w
om

en
, 

an
d 

nu
rs

in
g 

ho
m

e 
re

si
de

nt
s 

(M
O

 H
ea

lt
hN

et
, 

20
16

).
 F

ra
m

es
 c

ov
er

ed
 

on
ce

 e
ve

ry
 2

4 
m

on
th

s.
 L

en
se

s 
co

ve
re

d 
if

 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 o

nc
e 

ev
er

y 
2 

ye
ar

s.
 

Ph
ot

oc
hr

om
at

ic
, 

ti
nt

ed
, 

an
d 

po
ly

ca
rb

on
at

e 
le

ns
es

 c
ov

er
ed

 w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
. 

R
ep

la
ce

m
en

t 
fr

am
es

 n
ot

 c
ov

er
ed

 u
nl

es
s 

si
gn

ifi
ca

nt
 c

ha
ng

e 
in

 d
io

pt
er

. 
O

rt
ho

pt
ic

 
an

d/
or

 p
le

op
ti

c 
tr

ai
ni

ng
 c

ov
er

ed
 w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 (
M

O
 H

ea
lt

hN
et

, 
20

16
).

 

$0
.5

0–
$3

/s
er

vi
ce

 
fo

r 
gl

as
se

s 
or

 v
is

it
 

(K
ai

se
r 

Fa
m

ily
 

Fo
un

da
ti

on
, 

20
12

a,
b)

.

M
on

ta
na

s
“P

ar
en

ts
 5

0–
13

8%
 o

f 
FP

L
 

an
d 

ch
ild

le
ss

 a
du

lt
s 

w
it

h 
in

co
m

es
 u

p 
to

 1
38

%
 o

f 
FP

L
” 

(K
ai

se
r 

Fa
m

ily
 

E
ye

 e
xa

m
s 

ar
e 

co
ve

re
d.

 
O

ne
 e

xa
m

 p
er

 y
ea

r, 
un

le
ss

 
m

ed
ic

al
ly

 n
ec

es
sa

ry
. 

G
la

ss
es

 
pr

ov
id

er
s 

m
us

t 
sh

ow
 

O
ne

 e
ye

 e
xa

m
 e

ve
ry

 1
2 

m
on

th
s 

un
le

ss
 

vi
si

on
 c

ha
ng

es
 s

ig
ni

fic
an

tl
y,

 o
r 

fo
r 

tr
ea

tm
en

t 
of

 e
ye

 d
is

ea
se

 (
M

on
ta

na
 

D
PH

H
S,

 2
01

6)
. 

G
la

ss
es

 p
ro

vi
de

rs
 

$3
/s

er
vi

ce
 f

or
 

th
e 

H
ea

lt
hy

 
M

on
ta

na
 K

id
s/

C
H

IP
 p

ro
gr

am
 

m
em

be
rs

. co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

542 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

Fo
un

da
ti

on
, 

20
15

, 
p.

 3
).

 
Pr

eg
na

nt
 w

om
en

 w
it

h 
in

co
m

es
 u

p 
to

 1
57

%
 o

f 
FP

L
; 

ch
ild

re
n 

ar
e 

el
ig

ib
le

 
fo

r 
M

ed
ic

ai
d 

or
 C

H
IP

 w
it

h 
in

co
m

es
 u

p 
to

 2
61

%
 o

f 
FP

L
 

(N
or

ri
s,

 2
01

6f
).

sp
ec

ia
l 

fr
am

es
 a

pp
ro

ve
d 

by
 M

ed
ic

ai
d,

 w
hi

ch
 a

re
 

co
ve

re
d,

 w
it

h 
a 

24
-m

on
th

 
w

ar
ra

nt
y.

 M
os

t 
ad

d-
on

s,
 

in
cl

ud
in

g 
ph

ot
o-

gr
ey

 l
en

se
s,

 
ar

e 
no

t 
co

ve
re

d 
(M

on
ta

na
 

D
PH

H
S,

 2
01

3)
.

m
us

t 
sh

ow
 s

pe
ci

al
 f

ra
m

es
 a

pp
ro

ve
d 

by
 

M
ed

ic
ai

d,
 w

hi
ch

 a
re

 c
ov

er
ed

, 
w

it
h 

a 
24

-m
on

th
 w

ar
ra

nt
y.

 O
ne

 p
ai

r 
of

 g
la

ss
es

 
co

ve
re

d 
ev

er
y 

36
5 

da
ys

, 
bu

t 
m

os
t 

ad
d-

on
s,

 i
nc

lu
di

ng
 p

ho
to

-g
re

y 
le

ns
es

, 
ar

e 
no

t 
co

ve
re

d 
(M

on
ta

na
 D

PH
H

S,
 2

01
3,

 2
01

6)
.

E
ff

ec
ti

ve
 J

un
e 

1,
 

20
16

, 
$4

/s
er

vi
ce

 
fo

r 
M

ed
ic

ai
d 

pr
og

ra
m

 
in

cl
ud

in
g 

th
e 

ex
pa

ns
io

n-
H

E
L

P 
pr

og
ra

m
 

(M
on

ta
na

 
D

PH
H

S,
 2

01
6)

.
N

eb
ra

sk
at

Pa
re

nt
s 

w
it

h 
de

pe
nd

en
t 

ch
ild

re
n 

ar
e 

el
ig

ib
le

 w
it

h 
in

co
m

e 
up

 t
o 

58
%

 o
f 

po
ve

rt
y.

 P
re

gn
an

t 
w

om
en

 
w

it
h 

in
co

m
e 

up
 t

o 
19

4%
 o

f 
po

ve
rt

y 
(N

eb
ra

sk
a 

D
H

H
S,

 
20

16
).

 C
hi

ld
re

n 
0–

1 
w

it
h 

in
co

m
e 

up
 t

o 
16

2%
 o

f 
po

ve
rt

y,
 a

ge
s 

1–
5 

up
 t

o 
14

5%
 o

f 
po

ve
rt

y,
 a

ge
s 

6–
18

 
up

 t
o 

13
3%

 o
f 

po
ve

rt
y 

(N
eb

ra
sk

a 
D

H
H

S,
 2

01
6)

. 
C

H
IP

 i
s 

up
 t

o 
21

3%
 o

f 
po

ve
rt

y 
(N

eb
ra

sk
a 

D
H

H
S,

 
20

16
).

 A
du

lt
s 

th
at

 m
ee

t 
cr

it
er

ia
 f

or
 t

he
 a

ge
d,

 b
lin

d,
 

an
d 

di
sa

bl
ed

 w
it

h 
in

co
m

e 
up

 t
o 

10
0%

 o
f 

th
e 

po
ve

rt
y 

le
ve

l.

E
ye

 e
xa

m
s 

co
ve

re
d 

an
nu

al
ly

. 
M

or
e 

fr
eq

ue
nt

 e
ye

 e
xa

m
s 

co
ve

re
d 

if
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 V
is

io
n 

th
er

ap
y 

co
ve

re
d 

w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

(N
M

A
P,

 2
00

3)
. 

“E
ye

 e
xa

m
in

at
io

ns
 t

o 
de

te
rm

in
e 

th
e 

ne
ed

 f
or

 g
la

ss
es

, 
th

e 
pu

rc
ha

se
 o

f 
gl

as
se

s,
 

an
d 

ne
ce

ss
ar

y 
re

pa
ir

s.
 .

 . 
. 

E
ye

 e
xa

m
s 

fo
r 

ad
ul

ts
 2

1 
ye

ar
s 

an
d 

ol
de

r 
ar

e 
lim

it
ed

 
to

 o
ne

 e
ve

ry
 2

4 
m

on
th

s.
 .

 . 
. 

E
ye

gl
as

se
s 

in
cl

ud
in

g 
le

ns
es

 a
nd

 f
ra

m
es

 a
re

 c
ov

er
ed

 
w

he
n 

re
qu

ir
ed

 f
or

 m
ed

ic
al

 r
ea

so
ns

” 
(N

eb
ra

sk
a 

M
ed

ic
ai

d 
Pr

og
ra

m
, 

20
14

).
 

R
ep

ai
rs

 c
ov

er
ed

 w
he

n 
le

ss
 c

os
tl

y 
th

en
 

ne
w

 f
ra

m
es

. 
C

on
ta

ct
 l

en
se

s 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

. 
V

is
io

n 
th

er
ap

y 
tr

ai
ni

ng
 c

ov
er

ed
 w

he
n 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y.
 P

ol
yc

ar
bo

na
te

, 
ti

nt
, 

an
d 

U
V

 
fr

am
es

 c
ov

er
ed

 w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
. 

(N
M

A
P,

 2
00

3)
.

$2
/p

ai
r 

of
 

gl
as

se
s 

or
 v

is
it

 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
a,

b)
.

N
ev

ad
au

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

 A
ls

o,
 c

ov
er

ag
e 

is
 

av
ai

la
bl

e 
if

 y
ou

r 
ho

us
eh

ol
d

“V
is

io
n 

sc
re

en
in

gs
 a

s 
re

fe
rr

ed
 b

y 
an

y 
ap

pr
op

ri
at

e 
he

al
th

, 
de

ve
lo

pm
en

ta
l, 

or

“R
ef

ra
ct

iv
e 

ex
am

in
at

io
ns

 p
er

fo
rm

ed
 b

y 
an

 o
pt

om
et

ri
st

 o
r 

op
ht

ha
lm

ol
og

is
t 

ar
e 

co
ve

re
d 

fo
r 

M
ed

ic
ai

d 
re

ci
pi

en
ts

 o
f 

al
l 

ag
es

N
on

e

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 543

in
co

m
e 

is
 u

p 
to

 1
38

%
 o

f 
po

ve
rt

y 
(a

bo
ut

 $
16

,1
05

 
fo

r 
a 

si
ng

le
 p

er
so

n)
. 

Fo
r 

pr
eg

na
nt

 w
om

en
, 

in
co

m
e 

ca
n 

be
 u

p 
to

 1
60

%
 o

f 
FP

L
, 

an
d 

ch
ild

re
n 

ar
e 

el
ig

ib
le

 
fo

r 
C

H
IP

 w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
20

0%
 o

f 
po

ve
rt

y”
 (

N
or

ri
s,

 2
01

5k
).

ed
uc

at
io

na
l 

pr
of

es
si

on
al

 
af

te
r 

a 
H

ea
lt

hy
 K

id
s 

Sc
re

en
in

g 
E

xa
m

. 
O

pt
om

et
ri

st
s 

an
d 

op
ht

ha
lm

ol
og

is
ts

 m
ay

 
pe

rf
or

m
 s

uc
h 

ex
am

s 
w

it
ho

ut
 p

ri
or

au
th

or
iz

at
io

n 
up

on
 

re
qu

es
t 

or
 i

de
nt

ifi
ca

ti
on

 
of

 m
ed

ic
al

 n
ee

d.
 “

M
ed

ic
al

 
N

ee
d”

 m
ay

 b
e 

id
en

ti
fie

d 
as

 a
ny

 o
ph

th
al

m
ol

og
ic

al
 

ex
am

in
at

io
n 

pe
rf

or
m

ed
 t

o 
di

ag
no

se
, 

tr
ea

t,
 o

r 
fo

llo
w

 
an

y 
op

ht
ha

lm
ol

og
ic

al
 

co
nd

it
io

n 
th

at
 h

as
 b

ee
n 

id
en

ti
fie

d.
 .

 .
 .

 G
la

ss
es

 m
ay

 
be

 p
ro

vi
de

d 
at

 a
ny

 i
nt

er
va

l 
w

it
ho

ut
 p

ri
or

 a
ut

ho
ri

za
ti

on
 

fo
r 

E
PS

D
T

 r
ec

ip
ie

nt
s,

 a
s 

lo
ng

 a
s 

th
er

e 
is

 a
 c

ha
ng

e 
in

 r
ef

ra
ct

iv
e 

st
at

us
 f

ro
m

 
th

e 
m

os
t 

re
ce

nt
 e

xa
m

, 
or

 
fo

r 
br

ok
en

 o
r 

lo
st

 g
la

ss
es

” 
(D

H
C

FP
, 

20
15

, 
p.

 7
).

on
ce

 e
ve

ry
 1

2 
m

on
th

s.
 A

ny
 e

xc
ep

ti
on

s 
re

qu
ir

e 
pr

io
r 

au
th

or
iz

at
io

n”
 (

D
H

C
FP

, 
20

15
, 

p.
 7

).
 L

en
se

s 
ar

e 
co

ve
re

d 
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n.

 V
is

io
n 

th
er

ap
y 

co
ve

re
d 

w
it

h 
pr

io
r 

au
th

or
iz

at
io

n 
(D

H
C

FP
, 

20
15

).

N
ew

 
H

am
ps

hi
re

v  
A

du
lt

s 
w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 1
33

%
 o

f 
po

ve
rt

y,
 a

nd
 p

re
gn

an
t 

w
om

en
 w

it
h 

in
co

m
es

 u
p 

to
 

19
6%

 o
f 

po
ve

rt
y.

 C
hi

ld
re

n 
ag

e 
1–

18
 a

re
 e

lig
ib

le
 f

or
 

M
ed

ic
ai

d 
w

it
h 

a 
ho

us
eh

ol
d 

Sa
m

e 
as

 a
du

lt
s 

ex
ce

pt
 t

ha
t 

re
pl

ac
em

en
t 

of
 l

os
t 

gl
as

se
s 

is
 c

ov
er

ed
 o

nc
e 

in
 a

 l
if

et
im

e 
(N

ew
 H

am
ps

hi
re

 M
ed

ic
ai

d,
 

19
94

, 
20

13
).

Fe
e-

fo
r-

se
rv

ic
e 

(F
FS

) 
as

 w
el

l 
as

 v
ia

 t
w

o 
se

pa
ra

te
 M

C
O

s,
 w

hi
ch

 o
ff

er
 t

he
 s

am
e 

co
ve

ra
ge

 a
s 

FF
S.

 O
ne

 M
C

O
 (

N
H

 H
ea

lt
h 

Fa
m

ili
es

) 
of

fe
rs

 a
 v

is
io

n 
cr

ed
it

 i
f 

so
m

eo
ne

 
op

ts
 f

or
 f

ra
m

es
 o

ut
si

de
 o

f 
st

an
da

rd
 

be
ne

fit
s 

(N
ew

 H
am

ps
hi

re
 M

ed
ic

ai
d 

C
ar

e 
M

an
ag

em
en

t,
 2

01
5)

.
co

nt
in

ue
d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

544 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

in
co

m
e 

up
 t

o 
19

6%
 F

PL
. 

C
hi

ld
re

n 
ag

ed
 0

–1
8 

ar
e 

el
ig

ib
le

 f
or

 C
H

IP
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 >

19
6%

 
FP

L
 a

nd
 u

p 
to

 3
18

%
 

of
 p

ov
er

ty
. 

In
 a

dd
it

io
n,

 
in

di
vi

du
al

s 
ar

e 
co

ve
re

d 
on

 
th

e 
ba

si
s 

of
 b

ei
ng

 e
ld

er
ly

, 
bl

in
d,

 o
r 

di
sa

bl
ed

 (
N

or
ri

s,
 

20
16

g)
.

“O
ne

 c
om

pl
et

e 
ey

e 
ex

am
 [

co
ve

re
d]

 
ev

er
y 

12
 m

on
th

s 
to

 d
et

er
m

in
e 

th
e 

ne
ed

 
fo

r 
gl

as
se

s.
 W

he
n 

ce
rt

ai
n 

pr
es

cr
ip

ti
on

 
re

qu
ir

em
en

ts
 a

re
 m

et
, 

on
e 

pa
ir

 o
f 

si
ng

le
 

vi
si

on
 g

la
ss

es
; 

or
 o

ne
 p

ai
r 

bi
fo

ca
l 

gl
as

se
s 

or
 o

ne
 p

ai
r 

ea
ch

 r
ea

di
ng

 a
nd

 d
is

ta
nc

e 
gl

as
se

s.
 R

ep
la

ce
m

en
t 

gl
as

se
s 

on
ly

 w
he

n 
vi

si
on

 c
ha

ng
es

 o
f 

1/
2 

di
op

te
r 

or
 m

or
e 

oc
cu

r 
in

 e
ac

h 
ey

e.
 O

ne
 r

ep
ai

r 
of

 g
la

ss
es

 
pe

r 
ye

ar
—

 r
ep

la
ce

m
en

t 
of

 b
ro

ke
n 

pa
rt

s 
on

ly
” 

(N
ew

 H
am

ps
hi

re
 M

ed
ic

ai
d 

C
lie

nt
 

Se
rv

ic
es

, 
20

14
, 

p.
 1

).
 “

C
on

ta
ct

 l
en

se
s 

[a
re

 
co

ve
re

d]
 f

or
 o

cu
la

r 
pa

th
ol

og
y 

in
 c

as
es

 
w

he
re

 v
is

ua
l 

ac
ui

ty
 i

s 
no

t 
co

rr
ec

ta
bl

e 
to

 
20

/7
0 

or
 b

et
te

r 
w

it
ho

ut
 c

on
ta

ct
 l

en
se

s,
 o

r 
w

he
n 

re
qu

ir
ed

 t
o 

co
rr

ec
t 

ap
ha

ki
a 

or
 t

o 
tr

ea
t 

co
rn

ea
l 

di
se

as
e”

 (
N

ew
 H

am
ps

hi
re

 
M

ed
ic

ai
d,

 2
01

3,
 p

. 
4)

. 
T

ra
ns

it
io

n 
le

ns
es

 
co

ve
re

d 
fo

r 
re

ci
pi

en
ts

 w
it

h 
oc

ul
ar

 a
lb

in
is

m
 

(N
ew

 H
am

ps
hi

re
 M

ed
ic

ai
d,

 2
01

3)
. 

T
ri

fo
ca

l 
le

ns
es

 f
or

 w
or

k.
 E

ye
 e

xa
m

s 
co

ve
re

d 
“t

o 
di

ag
no

se
 a

nd
 m

on
it

or
 m

ed
ic

al
 

co
nd

it
io

ns
 o

f 
th

e 
ey

e”
 (

N
ew

 H
am

ps
hi

re
 

M
ed

ic
ai

d,
 2

01
3,

 p
. 

4)
.

N
ew

 J
er

se
y

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

A
ls

o,
 a

du
lt

s 
w

it
h 

in
co

m
e 

up
 t

o 
13

8%
 

of
 p

ov
er

ty
, 

an
d 

pr
eg

na
nt

 
w

om
en

 w
it

h 
in

co
m

e 
up

 t
o 

20
0%

 o
f 

po
ve

rt
y.

 C
hi

ld
re

n 
ar

e 
el

ig
ib

le
 f

or
 M

ed
ic

ai
d 

or
 

C
H

IP
 w

it
h 

in
co

m
e 

up
 t

o

“A
ge

 1
8 

an
d 

un
de

r 
. .

 .
 

re
pl

ac
em

en
t 

ey
eg

la
ss

es
 o

r 
co

nt
ac

t 
le

ns
es

 a
nn

ua
lly

 i
f 

pr
es

cr
ip

ti
on

 c
ha

ng
es

. .
 .

 .
 

R
ep

la
ce

m
en

t 
ey

eg
la

ss
es

 
or

 c
on

ta
ct

 l
en

se
s 

m
ay

 b
e 

di
sp

en
se

d 
m

or
e 

fr
eq

ue
nt

ly
 i

f 
si

gn
ifi

ca
nt

 v
is

io
n 

ch
an

ge
s

“[
A

ge
] 

60
 a

nd
 o

ld
er

—
R

ep
la

ce
m

en
t 

ey
eg

la
ss

es
 o

r 
co

nt
ac

t 
le

ns
es

 a
nn

ua
lly

 i
f 

pr
es

cr
ip

ti
on

 c
ha

ng
es

. 
A

ge
 1

9 
to

 5
9—

R
ep

la
ce

m
en

t 
ey

eg
la

ss
es

 o
r 

co
nt

ac
t 

le
ns

es
 

ev
er

y 
tw

o 
ye

ar
s 

if
 p

re
sc

ri
pt

io
n 

ch
an

ge
s.

 
R

ep
la

ce
m

en
t 

ey
eg

la
ss

es
 o

r 
co

nt
ac

t 
le

ns
es

 
m

ay
 b

e 
di

sp
en

se
d 

m
or

e 
fr

eq
ue

nt
ly

 i
f 

si
gn

ifi
ca

nt
 v

is
io

n 
ch

an
ge

s 
oc

cu
r. 

C
on

ta
ct

$5
.0

0 
pe

r 
of

fic
e 

vi
si

t 
fo

r 
Pl

an
 

C
 a

nd
 P

la
n 

D
 

m
em

be
rs

 (
N

ew
 

Je
rs

ey
 D

M
A

H
S,

 
20

04
).

 

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 545

35
0%

 o
f 

po
ve

rt
y 

(N
or

ri
s,

 
20

14
a)

.
oc

cu
r. 

C
on

ta
ct

 l
en

s 
ex

am
s 

an
d 

fit
ti

ng
s 

ar
e 

co
ve

re
d 

on
ly

 
w

he
n 

de
em

ed
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

ov
er

 g
la

ss
es

. .
 .

 .
 

C
ov

er
[a

ge
 a

pp
lie

s 
to

] 
on

e 
ro

ut
in

e 
ey

e 
ex

am
 p

er
 y

ea
r”

 
(H

or
iz

on
 N

J 
H

ea
lt

h,
 2

01
4,

 
p.

 2
1)

.

le
ns

 e
xa

m
s 

an
d 

fit
ti

ng
s 

ar
e 

co
ve

re
d 

on
ly

 
w

he
n 

de
em

ed
 m

ed
ic

al
ly

 n
ec

es
sa

ry
 o

ve
r 

gl
as

se
s.

 .
 .

 .
 C

ov
er

[a
ge

 a
pp

lie
s 

to
] 

on
e 

ro
ut

in
e 

ey
e 

ex
am

 p
er

 y
ea

r”
 (

H
or

iz
on

 N
J 

H
ea

lt
h,

 2
01

4,
 p

. 
21

)

“M
em

be
rs

 w
it

h 
di

ab
et

es
 c

an
 h

av
e 

an
 e

ye
 

ex
am

 e
ve

ry
 y

ea
r, 

w
hi

ch
 s

ho
ul

d 
in

cl
ud

e 
a 

di
la

te
d 

re
ti

na
l 

ey
e 

ex
am

” 
(H

or
iz

on
 N

J 
H

ea
lt

h,
 2

01
4,

 p
. 

17
).

N
ew

 M
ex

ic
ow

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

A
ls

o,
 a

du
lt

s 
w

it
h 

in
co

m
e 

up
 t

o 
13

8%
 o

f 
po

ve
rt

y.
 P

re
gn

an
t 

w
om

en
 

ar
e 

el
ig

ib
le

 f
or

 p
re

gn
an

cy
-

re
la

te
d 

co
ve

ra
ge

 w
it

h 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
25

0%
 o

f 
po

ve
rt

y.
 C

hi
ld

re
n 

ar
e 

el
ig

ib
le

 f
or

 C
H

IP
 w

it
h 

in
co

m
e 

up
 t

o 
24

0%
 o

f 
po

ve
rt

y 
(a

ge
s 

7–
18

) 
or

 
30

0%
 o

f 
po

ve
rt

y 
(a

ge
s 

0–
6)

” 
(N

or
ri

s,
 2

01
5l

).

L
im

it
ed

 t
o 

on
e 

ro
ut

in
e 

ey
e 

ex
am

 p
er

 y
ea

r 
un

le
ss

 
ot

he
rw

is
e 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y.
 O

ne
 f

ra
m

e 
an

d 
on

e 
se

t 
of

 c
or

re
ct

iv
e 

le
ns

es
 c

ov
er

ed
 p

er
 y

ea
r;

 
“m

or
e 

fr
eq

ue
nt

ly
 w

he
n 

an
 o

ph
th

al
m

ol
og

is
t 

or
 

op
to

m
et

ri
st

 r
ec

om
m

en
ds

 
a 

ch
an

ge
 i

n 
pr

es
cr

ip
ti

on
 

du
e 

to
 a

 m
ed

ic
al

 
co

nd
it

io
n”

 (
N

M
A

C
, 

20
10

).
 

Po
ly

ca
rb

on
at

e 
le

ns
es

 a
re

 
co

ve
re

d.
 N

ew
 l

en
se

s 
co

ve
re

d 
fo

r 
di

op
te

r 
ch

an
ge

s 
to

 p
lu

s 
or

 m
in

us
 0

.7
5 

or
 w

it
h 

th
e 

di
ag

no
si

s 
of

 c
er

ta
in

 m
ed

ic
al

 
co

nd
it

io
ns

; 
if

 t
he

 l
en

se
s 

ca
nn

ot
 fi

t 
in

to
 t

he
 e

xi
st

in
g 

fr
am

es
, 

fr
am

es
 w

ill
 b

e 
re

pl
ac

ed
 a

s 
w

el
l. 

L
im

it
ed

 t
o 

on
e 

ro
ut

in
e 

vi
si

on
 e

xa
m

 
ev

er
y 

36
 m

on
th

s.
 O

ne
 f

ra
m

e 
an

d 
se

t 
of

 c
or

re
ct

iv
e 

le
ns

es
 c

ov
er

ed
 e

ve
ry

 
36

 m
on

th
s;

 “
m

or
e 

fr
eq

ue
nt

ly
 w

he
n 

an
 o

ph
th

al
m

ol
og

is
t 

or
 o

pt
om

et
ri

st
 

re
co

m
m

en
ds

 a
 c

ha
ng

e 
in

 p
re

sc
ri

pt
io

n 
du

e 
to

 a
 m

ed
ic

al
 c

on
di

ti
on

” 
(N

M
A

C
, 

20
10

).
 

Po
ly

ca
rb

on
at

e 
le

ns
es

 c
ov

er
ed

 f
or

 r
ec

ip
ie

nt
s 

w
it

h 
ce

rt
ai

n 
m

ed
ic

al
 c

on
di

ti
on

s,
 “

w
it

h 
m

on
oc

ul
ar

 v
is

io
n 

. 
. 

. 
[o

r 
w

it
h]

 h
ig

h-
ac

ti
vi

ty
 p

hy
si

ca
l 

jo
bs

” 
(N

M
A

C
, 

20
10

).
 

N
ew

 l
en

se
s 

co
ve

re
d 

fo
r 

di
op

te
r 

ch
an

ge
s 

to
 

pl
us

 o
r 

m
in

us
 0

.7
5 

or
 w

it
h 

th
e 

di
ag

no
si

s 
of

 c
er

ta
in

 m
ed

ic
al

 c
on

di
ti

on
s.

 C
on

ta
ct

 
le

ns
es

 c
ov

er
ed

 w
it

h 
pr

io
r 

au
th

or
iz

at
io

n.
 

L
os

t 
or

 b
ro

ke
n 

ey
eg

la
ss

es
 c

ov
er

ed
 w

it
h 

do
cu

m
en

ta
ti

on
 o

n 
th

e 
re

ci
pi

en
t’s

 v
is

ua
l 

ex
am

in
at

io
n 

re
co

rd
 (

N
M

A
C

, 
20

10
).

M
ed

ic
ai

d 
ex

pa
ns

io
n 

re
ci

pi
en

ts
 a

re
 n

ot
 

co
ve

re
d 

fo
r 

ey
e 

ex
am

s 
to

 c
or

re
ct

 r
ef

ra
ct

 
er

ro
r 

or
 e

ye
gl

as
se

s.
 E

ye
 e

xa
m

s 
on

ly
 

V
is

it
 c

op
ay

 
ra

ng
es

 f
ro

m
 $

0 
to

 
$7

 (
K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

. co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

546 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

C
on

ta
ct

 l
en

se
s 

co
ve

re
d 

w
it

h 
pr

io
r 

au
th

or
iz

at
io

n 
(N

M
A

C
, 

20
10

).
 L

os
t 

or
 

br
ok

en
 e

ye
gl

as
se

s 
co

ve
re

d 
w

it
h 

do
cu

m
en

ta
ti

on
 o

n 
th

e 
re

ci
pi

en
t’s

 v
is

ua
l 

ex
am

in
at

io
n 

re
co

rd
 

(N
M

A
C

, 
20

10
).

co
ve

re
d 

to
 d

et
ec

t 
a 

di
se

as
e 

of
 t

he
 e

ye
 o

r 
w

he
n 

pa
rt

 o
f 

a 
w

el
ln

es
s 

ex
am

. 
E

ye
gl

as
se

s 
on

ly
 c

ov
er

ed
 f

ol
lo

w
in

g 
ca

ta
ra

ct
s 

re
m

ov
al

 
su

rg
er

y.

N
ew

 Y
or

kx
A

du
lt

s 
w

it
h 

in
co

m
es

 u
p 

to
 1

38
%

 p
ov

er
ty

 l
ev

el
. 

Pr
eg

na
nt

 w
om

en
 a

nd
 

in
fa

nt
s 

to
 a

ge
 1

 w
it

h 
in

co
m

e 
up

 t
o 

22
3%

 o
f 

po
ve

rt
y 

le
ve

l. 
Se

pa
ra

te
 C

H
IP

 is
 

av
ai

la
bl

e 
in

 N
ew

 Y
or

k 
fo

r 
al

l 
ch

ild
re

n 
w

it
h 

in
co

m
e 

up
 

to
 4

00
%

 o
f 

po
ve

rt
y 

le
ve

l 
(N

or
ri

s,
 2

01
5m

).

“P
ol

yc
ar

bo
na

te
 l

en
se

s 
co

ve
re

d 
if

 n
ee

de
d 

fo
r 

sa
fe

ty
 r

ea
so

ns
; 

m
ed

ic
al

 
do

cu
m

en
ta

ti
on

 i
s 

no
t 

ne
ce

ss
ar

y 
in

 t
hi

s 
ca

se
” 

(N
ew

 Y
or

k 
St

at
e 

M
ed

ic
ai

d 
Pr

og
ra

m
, 

20
13

, 
p.

 1
0)

. 

O
pt

om
et

ri
c 

ey
e 

ex
am

 c
ov

er
ed

 e
ve

ry
 2

 
ye

ar
s,

 C
ov

er
ed

 m
or

e 
of

te
n 

if
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 G
la

ss
es

 a
re

 c
ov

er
ed

 w
he

n 
th

e 
in

it
ia

l 
co

rr
ec

ti
on

 o
r 

ch
an

ge
 i

n 
co

rr
ec

ti
on

 
is

 a
t 

le
as

t 
.5

0 
di

op
te

r 
(N

ew
 Y

or
k 

St
at

e 
M

ed
ic

ai
d 

Pr
og

ra
m

, 
20

13
).

 E
ye

gl
as

s 
le

ns
es

 
m

ay
 b

e 
ch

an
ge

d 
m

or
e 

fr
eq

ue
nt

ly
 t

ha
n 

ev
er

y 
2 

ye
ar

s 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

. 
C

on
ta

ct
 l

en
se

s 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y.
 O

rt
ho

pt
ic

 t
ra

in
in

g 
m

ay
 b

e 
co

ve
re

d 
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

(N
ew

 
Y

or
k 

St
at

e 
M

ed
ic

ai
d 

Pr
og

ra
m

, 
20

13
).

 
“T

he
 m

ax
im

um
 t

im
e 

pe
ri

od
 f

or
 w

hi
ch

 
ap

pr
ov

al
 o

f 
a 

tr
ea

tm
en

t 
pl

an
 w

ill
 b

e 
gr

an
te

d 
is

 6
 m

on
th

s.
 A

t 
th

e 
en

d 
of

 t
he

 6
 

m
on

th
 a

pp
ro

ve
d 

pe
ri

od
, 

it
 i

s 
ne

ce
ss

ar
y 

to
 r

ea
pp

ly
 f

or
 p

ri
or

 a
pp

ro
va

l 
an

d 
su

pp
ly

 
in

fo
rm

at
io

n 
th

at
 d

et
ai

ls
 t

he
 p

ro
gr

es
s 

m
ad

e,
 t

he
 a

nt
ic

ip
at

ed
 t

re
at

m
en

t 
pl

an
, 

an
d 

th
e 

pr
og

no
si

s”
 (

N
ew

 Y
or

k 
St

at
e 

M
ed

ic
ai

d 
Pr

og
ra

m
, 

20
13

, 
p.

 1
3)

. 

N
on

e 
(N

ew
 Y

or
k 

St
at

e 
M

ed
ic

ai
d 

Pr
og

ra
m

, 
20

13
).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 547

N
or

th
 

C
ar

ol
in

a
“T

he
 a

ge
d,

 b
lin

d,
 a

nd
 

di
sa

bl
ed

. 
A

ls
o,

 p
ar

en
ts

 w
it

h 
de

pe
nd

en
t 

ch
ild

re
n 

ar
e 

el
ig

ib
le

 f
or

 M
ed

ic
ai

d 
w

it
h 

a 
ho

us
eh

ol
d 

in
co

m
e 

up
 t

o 
45

 p
er

ce
nt

 o
f 

po
ve

rt
y 

le
ve

l, 
an

d 
ch

ild
re

n 
ar

e 
el

ig
ib

le
 

fo
r 

M
ed

ic
ai

d 
or

 C
H

IP
 w

it
h 

in
co

m
es

 u
p 

to
 2

11
%

 o
f 

po
ve

rt
y;

 m
at

er
ni

ty
-r

el
at

ed
 

co
ve

ra
ge

 i
s 

av
ai

la
bl

e 
fo

r 
pr

eg
na

nt
 w

om
en

 w
it

h 
in

co
m

es
 u

p 
to

 1
96

%
 o

f 
po

ve
rt

y”
 (

N
or

ri
s,

 2
01

5n
).

E
lig

ib
le

 f
or

 r
ou

ti
ne

 e
ye

 
ex

am
s 

on
ce

 p
er

 y
ea

r. 
E

lig
ib

le
 f

or
 e

ye
gl

as
se

s 
on

ce
 p

er
 y

ea
r 

w
it

h 
pr

io
r 

ap
pr

ov
al

. 
E

lig
ib

le
 f

or
 

co
nt

ac
t 

le
ns

es
 i

f 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

w
it

h 
pr

io
r 

ap
pr

ov
al

 (
N

C
 D

M
A

, 
20

15
b)

.

R
ou

ti
ne

 e
ye

 e
xa

m
s 

an
d 

ey
eg

la
ss

es
 a

re
 

no
t 

co
ve

re
d 

fo
r 

ad
ul

ts
 (

K
ai

se
r 

Fa
m

ily
 

Fo
un

da
ti

on
, 

20
12

a;
 N

C
 D

M
A

, 
20

15
a)

. 
Pr

eg
na

nt
 w

om
en

 c
an

 r
eq

ue
st

 a
n 

ey
e 

ex
am

 i
f 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 d
ue

 t
o 

co
m

pl
ic

at
io

ns
 o

f 
pr

eg
na

nc
y 

(N
C

 D
M

A
, 

20
15

b)
.

“G
en

er
al

 o
ph

th
al

m
ol

og
ic

al
 s

er
vi

ce
s 

ar
e 

co
ve

re
d 

fo
r 

. .
 .

 p
at

ie
nt

s 
w

he
n 

th
e 

le
ve

l 
of

 s
er

vi
ce

 i
nc

lu
de

s 
se

ve
ra

l 
ro

ut
in

e 
op

to
m

et
ri

c/
op

ht
ha

lm
ol

og
ic

 e
xa

m
in

at
io

n 
te

ch
ni

qu
es

 t
ha

t 
ar

e 
in

te
gr

at
ed

 w
it

h 
th

e 
di

ag
no

st
ic

 e
va

lu
at

io
n”

 a
nd

 a
re

 d
ee

m
ed

 
m

ed
ic

al
ly

 n
ec

es
sa

ry
, 

an
d 

“n
ot

 i
n 

ex
ce

ss
 

of
 t

he
 b

en
efi

ci
ar

y’
s 

ne
ed

s”
 (

N
C

 D
M

A
, 

20
15

a,
 p

. 
3)

.

$3
/v

is
it

 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

.

N
or

th
 

D
ak

ot
ay

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
 a

s 
w

el
l 

as
 a

ll 
ad

ul
ts

 
ar

e 
el

ig
ib

le
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 1
33

%
 o

f 
po

ve
rt

y,
 a

nd
 p

re
gn

an
t 

w
om

en
 w

it
h 

in
co

m
es

 u
p 

to
 

14
7%

 o
f 

po
ve

rt
y.

 C
hi

ld
re

n 
ar

e 
el

ig
ib

le
 f

or
 M

ed
ic

ai
d 

or
 C

H
IP

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 1

70
%

 o
f 

po
ve

rt
y 

(N
or

ri
s,

 2
01

5o
).

C
ov

er
s 

on
e 

ey
e 

ex
am

 a
nd

 
re

fr
ac

ti
on

 e
ve

ry
 3

65
 d

ay
s 

fo
r 

be
ne

fic
ia

ri
es

 u
nd

er
 

ag
e 

20
 (

N
D

D
H

S,
 2

01
1)

. 
E

xc
ep

ti
on

s 
m

ad
e 

w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
. 

E
ye

 
gl

as
se

s 
co

ve
re

d 
on

ce
 

ev
er

y 
36

5 
da

ys
 (

N
D

D
H

S,
 

20
11

).
 M

or
e 

of
te

n 
if

 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 w

it
h 

pr
io

r 
au

th
or

iz
at

io
n.

 
Ph

ot
oc

hr
om

ic
, 

ti
nt

ed
, 

U
V

, 
sl

ab
-o

ff
, 

an
d 

Fr
es

ne
l 

pr
is

m
 

le
ns

es
 c

ov
er

ed
 i

f 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

w
it

h 
pr

io
r 

C
ov

er
s 

on
e 

ey
e 

ex
am

 a
nd

 r
ef

ra
ct

io
n 

ev
er

y 
2 

ye
ar

s.
 E

xc
ep

ti
on

s 
m

ad
e 

w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
, 

or
 f

or
 a

du
lt

 d
ia

be
ti

c 
cl

ie
nt

s 
(N

D
D

H
S,

 2
01

1)
. 

E
ye

gl
as

se
s 

co
ve

re
d 

on
ce

 e
ve

ry
 2

 y
ea

rs
. 

M
or

e 
of

te
n 

if
 m

ed
ic

al
ly

 n
ec

es
sa

ry
 w

it
h 

pr
io

r 
au

th
or

iz
at

io
n.

 P
ho

to
ch

ro
m

ic
, 

ce
rt

ai
n 

ti
nt

s,
 

U
V

, 
sl

ab
-o

ff
, 

an
d 

Fr
es

ne
l 

pr
is

m
 l

en
se

s 
co

ve
re

d 
if

 m
ed

ic
al

ly
 n

ec
es

sa
ry

 w
it

h 
pr

io
r 

au
th

or
iz

at
io

n 
(N

D
D

H
S,

 2
01

1)
. 

So
m

e 
ha

rd
 

co
nt

ac
t 

le
ns

es
 c

ov
er

ed
 f

or
 t

he
 c

or
re

ct
io

n 
of

 c
er

ta
in

 c
on

di
ti

on
s.

 R
ep

la
ce

m
en

t 
le

ns
es

 
an

d 
fr

am
es

 c
ov

er
ed

 a
ft

er
 2

4 
m

on
th

s 
(N

D
D

H
S,

 2
01

0)
. 

“A
n 

ex
ce

pt
io

n 
to

 t
he

 
re

pl
ac

em
en

t 
lim

it
at

io
n 

m
ay

 b
e 

m
ad

e 

$2
/v

is
it

 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
b)

. co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

548 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

au
th

or
iz

at
io

n 
(N

D
D

H
S,

 
20

11
).

 R
ep

la
ce

m
en

t 
le

ns
es

 
an

d 
fr

am
es

 c
ov

er
ed

 w
it

hi
n 

th
e 

12
-m

on
th

 w
ar

ra
nt

y 
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n.

 
C

on
ta

ct
 l

en
se

s 
pr

ov
id

ed
 

w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 

(N
D

D
H

S,
 2

01
1)

.

if
 n

ew
 e

ye
gl

as
se

s 
ar

e 
re

qu
ir

ed
 f

or
 a

 
si

gn
ifi

ca
nt

 c
ha

ng
e 

in
 c

or
re

ct
io

n 
an

d 
th

e 
ey

eg
la

ss
es

 a
re

 p
ri

or
 a

pp
ro

ve
d”

 (
N

D
D

H
S,

 
20

10
).

O
hi

o
“A

du
lt

s 
ar

e 
el

ig
ib

le
 w

it
h 

in
co

m
es

 u
p 

to
 1

33
%

 o
f 

FP
L

. 
C

hi
ld

re
n 

ar
e 

el
ig

ib
le

 
w

it
h 

in
co

m
es

 u
p 

to
 2

06
%

 
of

 F
PL

, 
an

d 
pr

eg
na

nt
 

w
om

en
 a

re
 e

lig
ib

le
 w

it
h 

in
co

m
es

 u
p 

to
 2

00
%

 o
f 

FP
L

” 
(N

or
ri

s,
 2

01
5p

).

“O
ne

 e
xa

m
 a

nd
 p

ai
r 

of
 

ey
eg

la
ss

es
 c

ov
er

ed
 e

ve
ry

 1
2 

m
on

th
s 

(i
nd

iv
id

ua
ls

 y
ou

ng
er

 
th

an
 a

ge
 2

1)
” 

(O
D

M
, 

n.
d.

).

A
du

lt
s 

ag
es

 6
0 

an
d 

ol
de

r 
ar

e 
el

ig
ib

le
 f

or
 

“o
ne

 e
ye

 e
xa

m
 a

nd
 o

ne
 p

ai
r 

or
 e

ye
gl

as
se

s 
ev

er
y 

12
 m

on
th

s”
 (

O
D

M
, 

n.
d.

).
 A

du
lt

s 
be

tw
ee

n 
21

 a
nd

 5
9 

ar
e 

el
ig

ib
le

 f
or

 “
on

e 
ey

e 
ex

am
 a

nd
 o

ne
 p

ai
r 

of
 e

ye
gl

as
se

s 
ev

er
y 

24
 m

on
th

s”
 (

O
D

M
, 

n.
d.

).
 G

la
uc

om
a 

sc
re

en
in

gs
 c

ov
er

ed
. 

C
on

ta
ct

 l
en

se
s 

co
ve

re
d 

w
it

h 
pr

io
r 

au
th

or
iz

at
io

n.
 M

ed
ic

al
 a

nd
 

su
rg

ic
al

 s
er

vi
ce

s 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
(O

D
M

, 
n.

d.
).

 

$2
/r

ef
ra

ct
iv

e 
ex

am
 a

nd
 $

1/
fo

r 
di

sp
en

si
ng

 
ey

eg
la

ss
es

 (
O

D
M

, 
n.

d.
).

O
kl

ah
om

a
T

he
 a

ge
d,

 b
lin

d,
 

an
d 

di
sa

bl
ed

 a
re

 
el

ig
ib

le
. 

“C
hi

ld
re

n 
un

de
r 

ag
e 

19
 w

it
h 

in
co

m
e 

up
 t

o 
21

0%
 o

f 
th

e 
po

ve
rt

y 
le

ve
l, 

pa
re

nt
s 

w
it

h 
in

co
m

e 
up

 t
o 

46
%

 o
f 

po
ve

rt
y,

 p
re

gn
an

t 
w

om
en

 w
it

h 
in

co
m

e 
up

 
to

 1
85

%
 o

f 
th

e 
po

ve
rt

y 
le

ve
l 

. 
. 

. 
in

cl
ud

es
 p

re
gn

an
t 

w
om

en
 r

el
at

ed
 t

o 
C

H
IP

 
(1

34
–1

85
%

).
”z  

“I
ns

ur
e 

O
kl

ah
om

a 
he

lp
s 

co
ve

r 
th

e

“P
ay

m
en

t 
w

ill
 b

e 
m

ad
e 

fo
r 

ch
ild

re
n 

w
it

h 
le

ns
es

, 
fr

am
es

, l
ow

 v
is

io
n 

ai
ds

 a
nd

 
ce

rt
ai

n 
ti

nt
s 

w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y 

in
cl

ud
in

g 
to

 
pr

ot
ec

t 
ch

ild
re

n 
w

it
h 

m
on

oc
ul

ar
 v

is
io

n.
 C

ov
er

ag
e 

in
cl

ud
es

 o
ne

 s
et

 o
f 

le
ns

es
 

an
d 

fr
am

es
 p

er
 y

ea
r. 

A
ny

 
gl

as
se

s 
be

yo
nd

 t
hi

s 
lim

it
 

m
us

t 
be

 p
ri

or
 a

ut
ho

ri
ze

d 
an

d 
de

te
rm

in
ed

 t
o 

be
 m

ed
ic

al
ly

 
ne

ce
ss

ar
y”

 (
O

H
C

A
, 2

01
5)

.

C
ov

er
ag

e 
fo

r 
m

ed
ic

al
 s

er
vi

ce
s 

ne
ce

ss
ar

y 
fo

r 
th

e 
di

ag
no

si
s 

an
d 

tr
ea

tm
en

t 
of

 i
lln

es
s 

or
 i

nj
ur

y 
(O

H
C

A
, 

20
15

).

“T
he

re
 i

s 
no

 p
ro

vi
si

on
 f

or
 r

ou
ti

ne
 e

ye
 

ex
am

s,
 e

xa
m

in
at

io
ns

 f
or

 t
he

 p
ur

po
se

 
of

 p
re

sc
ri

bi
ng

 g
la

ss
es

 o
r 

vi
su

al
 a

id
s,

 
de

te
rm

in
at

io
n 

of
 r

ef
ra

ct
iv

e 
st

at
e,

 t
re

at
m

en
t 

of
 r

ef
ra

ct
iv

e 
er

ro
rs

, 
or

 p
ur

ch
as

e 
of

 l
en

se
s,

 
fr

am
es

, 
or

 v
is

ua
l 

ai
ds

” 
(O

H
C

A
, 

20
15

).

$4
/v

is
it

 (
O

H
C

A
, 

20
14

).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 549

co
st

 o
f 

pr
iv

at
e 

in
su

ra
nc

e 
fo

r 
ad

ul
ts

 w
or

ki
ng

 f
or

 s
m

al
l 

em
pl

oy
er

s,
 b

en
efi

ts
 f

or
 

lo
w

 i
nc

om
e 

ad
ul

ts
 t

ha
t 

ar
e 

se
lf

-e
m

pl
oy

ed
 a

nd
 a

du
lt

s 
re

ce
iv

in
g 

un
em

pl
oy

m
en

t 
be

ne
fit

s.
”z

“E
ye

 e
xa

m
in

at
io

ns
 a

re
 

co
ve

re
d 

w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 D
et

er
m

in
at

io
n 

of
 t

he
 r

ef
ra

ct
iv

e 
st

at
e 

is
 

co
ve

re
d 

w
he

n 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y”

 (
O

H
C

A
, 

20
15

).

O
re

go
naa

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

A
ls

o,
 c

ov
er

ag
e 

is
 a

va
ila

bl
e 

if
 h

ou
se

ho
ld

 
in

co
m

e 
do

es
 n

ot
 e

xc
ee

d 
13

3%
 o

f 
po

ve
rt

y 
(1

85
%

 
fo

r 
pr

eg
na

nt
 w

om
en

 a
nd

 
in

fa
nt

s)
. 

C
H

IP
 i

s 
av

ai
la

bl
e 

fo
r 

ch
ild

re
n 

w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 3

00
%

 o
f 

po
ve

rt
y”

 (
N

or
ri

s,
 2

01
6h

).

E
ye

 e
xa

m
s 

an
d 

gl
as

se
s 

co
ve

re
d.

 C
on

ta
ct

 l
en

se
s 

no
t 

co
ve

re
d 

(O
H

P,
 n

.d
.)

.

E
ye

 e
xa

m
s 

co
ve

re
d 

fo
r 

pr
eg

na
nt

 w
om

en
. 

Fo
r 

no
np

re
gn

an
t 

ad
ul

ts
 e

ye
 e

xa
m

s 
co

ve
re

d 
fo

r 
ey

e 
co

nd
it

io
ns

 “
ex

ce
pt

 f
or

 d
is

or
de

rs
 

of
 r

ef
ra

ct
io

n 
an

d 
ac

co
m

m
od

at
io

n 
(e

.g
. 

ne
ar

si
gh

te
dn

es
s,

 f
ar

si
gh

te
dn

es
s,

 
as

ti
gm

at
is

m
).

 D
ia

gn
os

ti
c 

se
rv

ic
es

 a
re

 s
ti

ll 
co

ve
re

d”
 (

O
H

P,
 n

.d
.)

. 
G

la
ss

es
 c

ov
er

ed
 f

or
 

pr
eg

na
nt

 a
du

lt
s 

an
d 

ot
he

r 
ad

ul
ts

 w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 d

ue
 t

o 
co

nd
it

io
ns

 
su

ch
 a

s 
ap

ha
ki

a 
or

 a
ft

er
 c

at
ar

ac
ts

 s
ur

ge
ry

. 
C

on
ta

ct
 l

en
se

s 
no

t 
co

ve
re

d 
(O

H
P,

 n
.d

.)
.

B
en

efi
ci

ar
y 

m
ay

 
be

 r
es

po
ns

ib
le

 
fo

r 
a 

$3
 

co
pa

y 
pe

r 
vi

si
t 

(K
ai

se
r 

Fa
m

ily
 

Fo
un

da
ti

on
, 

20
12

b)
.

Pe
nn

sy
lv

an
ia

bb
“A

du
lt

s 
w

it
h 

in
co

m
e 

up
 

to
 1

38
 p

er
ce

nt
 o

f 
FP

L
 

ar
e 

el
ig

ib
le

 f
or

 M
ed

ic
ai

d.
 

C
hi

ld
re

n 
in

 h
ou

se
ho

ld
s 

w
it

h 
in

co
m

es
 u

p 
to

 3
19

%
 o

f 
FP

L
 

ar
e 

el
ig

ib
le

 f
or

 M
ed

ic
ai

d 
or

 
C

H
IP

” 
(N

or
ri

s,
 2

01
5q

).

Tw
o 

fr
am

es
 a

nd
 f

ou
r 

le
ns

es
 

co
ve

re
d 

pe
r 

ca
le

nd
ar

 y
ea

r. 
A

dd
it

io
na

l 
ey

eg
la

ss
es

 o
r 

co
nt

ac
t 

le
ns

es
 m

ay
 b

e 
ap

pr
ov

ed
 i

f 
m

ed
ic

al
ly

 
ne

ce
ss

ar
y.

 

Tw
o 

vi
si

on
 e

xa
m

s 
co

ve
re

d 
pe

r 
ca

le
nd

ar
 

ye
ar

. 
W

it
h 

fe
e-

fo
r-

se
rv

ic
e,

 e
ye

gl
as

se
s 

or
 c

on
ta

ct
 l

en
se

s 
co

ve
re

d 
on

ly
 w

it
h 

a 
di

ag
no

si
s 

of
 a

ph
ak

ia
. 

E
ye

gl
as

se
s 

m
ay

 
be

 c
ov

er
ed

 w
it

ho
ut

 d
ia

gn
os

es
 f

or
 a

du
lt

s 
en

ro
lle

d 
in

 a
 m

an
ag

ed
 c

ar
e 

pl
an

.

$0
.6

5–
$3

.8
0/

se
rv

ic
e 

fo
r 

gl
as

se
s 

or
 v

is
it

 
(K

ai
se

r 
Fa

m
ily

 
Fo

un
da

ti
on

, 
20

12
a,

b)
.

R
ho

de
 I

sl
an

dcc
“T

he
 a

ge
d,

 b
lin

d,
 a

nd
 

di
sa

bl
ed

. 
A

ls
o,

 a
du

lt
s 

w
it

h 
in

co
m

e 
up

 t
o 

13
3%

 o
f 

po
ve

rt
y,

 p
re

gn
an

t 
w

om
en

 

C
ov

er
ed

 a
s 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
w

it
h 

no
 o

th
er

 
lim

it
s 

(S
ta

te
 o

f 
R

ho
de

 
Is

la
nd

, 
20

16
).

E
ye

 e
xa

m
s,

 e
ye

gl
as

se
s 

(l
en

se
s,

 f
ra

m
es

, 
an

d 
di

sp
en

si
ng

 f
ee

) 
an

d 
co

nt
ac

t 
le

ns
es

 (
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n)

 c
ov

er
ed

 o
nc

e 
ev

er
y 

24
 

m
on

th
s 

fo
r 

be
ne

fic
ia

ri
es

 a
ge

s 
21

 a
nd

 o
ld

er

N
on

e 
(S

ta
te

 o
f 

R
ho

de
 I

sl
an

d,
 

20
16

).

co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

550 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

w
it

h 
in

co
m

e 
up

 t
o 

25
3%

 o
f 

po
ve

rt
y,

 a
nd

 c
hi

ld
re

n 
w

it
h 

in
co

m
es

 u
p 

to
 2

61
%

 o
f 

po
ve

rt
y”

 (
N

or
ri

s,
 2

01
5r

).

(S
ta

te
 o

f 
R

ho
de

 I
sl

an
d,

 2
01

6)
. 

O
ffi

ce
 v

is
it

s 
co

ve
re

d 
fo

r 
di

ag
no

si
s 

an
d 

tr
ea

tm
en

t 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

. 
“T

he
 R

I 
M

ed
ic

ai
d 

pr
og

ra
m

 d
oe

s 
no

t 
pa

y 
fo

r 
a 

sp
ar

e 
pa

ir
 

of
 e

ye
gl

as
se

s;
 i

nf
or

m
at

io
n 

pr
ov

id
ed

 o
ve

r 
th

e 
te

le
ph

on
e;

 c
an

ce
lle

d 
of

fic
e 

vi
si

ts
 o

r 
ap

po
in

tm
en

ts
 n

ot
 k

ep
t;

 l
os

t 
or

 s
to

le
n 

fr
am

es
 o

r 
le

ns
es

. 
T

he
 M

ed
ic

ai
d 

pr
og

ra
m

 
w

ill
 n

ot
 p

ay
 f

or
 a

ny
 p

ro
ce

du
re

s 
or

 s
er

vi
ce

s 
th

at
 a

re
 u

np
ro

ve
d,

 e
xp

er
im

en
ta

l 
or

 
re

se
ar

ch
 i

n 
na

tu
re

. 
Se

rv
ic

es
 w

hi
ch

 a
re

 n
ot

 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 t

o 
tr

ea
t 

th
e 

pa
ti

en
t’s

 
co

nd
it

io
n,

 o
r 

ar
e 

no
t 

di
re

ct
ly

 r
el

at
ed

 t
o 

th
e 

pa
ti

en
t’s

 d
ia

gn
os

is
, 

sy
m

pt
om

s 
or

 m
ed

ic
al

 
hi

st
or

y 
ar

e 
no

t 
re

im
bu

rs
ab

le
” 

(S
ta

te
 o

f 
R

ho
de

 I
sl

an
d,

 2
01

6)
.

So
ut

h 
C

ar
ol

in
add

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

A
ls

o 
ch

ild
re

n 
w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 2
08

%
 o

f 
FP

L
; 

w
or

ki
ng

 
pa

re
nt

s 
w

it
h 

de
pe

nd
en

t 
ch

ild
re

n 
w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 8
9%

 o
f 

FP
L

; 
jo

bl
es

s 
pa

re
nt

s 
w

it
h 

de
pe

nd
en

t 
ch

ild
re

n 
w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
50

%
 o

f 
FP

L
; 

pr
eg

na
nt

 
w

om
en

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 1

94
%

 o
f 

FP
L

” 
(N

or
ri

s,
 2

01
5s

).

O
ne

 c
om

pr
eh

en
si

ve
 e

ye
 

ex
am

 a
nd

 o
ne

 c
om

pl
et

e 
se

t 
of

 g
la

ss
es

 c
ov

er
ed

 o
nc

e 
a 

ye
ar

 (
So

ut
h 

C
ar

ol
in

a 
H

ea
lt

h 
C

on
ne

ct
io

ns
, 

20
16

).
 A

ll 
le

ns
es

 m
us

t 
be

 
po

ly
ca

rb
on

at
e.

 R
ep

ai
rs

 
co

ve
re

d 
as

 n
ec

es
sa

ry
. 

R
ep

la
ce

m
en

ts
 c

ov
er

ed
 o

nc
e 

pe
r 

ye
ar

. 
C

on
ta

ct
 l

en
se

s 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
(S

ou
th

 C
ar

ol
in

a 
H

ea
lt

h 
C

on
ne

ct
io

ns
, 

20
16

).
 

O
rt

ho
ti

c 
an

d 
pl

eo
pt

ic
 

“R
ou

ti
ne

 v
is

io
n 

se
rv

ic
es

 f
or

 b
en

efi
ci

ar
ie

s 
21

 a
nd

 o
ve

r 
ar

e 
no

n-
co

ve
re

d 
se

rv
ic

es
. 

R
ou

ti
ne

 v
is

io
n 

se
rv

ic
es

 a
re

 d
efi

ne
d 

as
 

se
rv

ic
es

 r
el

at
ed

 t
o 

re
fr

ac
ti

ve
 c

ar
e:

 r
ou

ti
ne

 
ey

e 
ex

am
s,

 r
ef

ra
ct

io
ns

, 
co

rr
ec

ti
ve

 l
en

se
s,

 
an

d 
gl

as
se

s.
 S

er
vi

ce
s 

re
la

te
d 

to
 d

is
ea

se
 

of
 t

he
 e

ye
 a

re
 c

ov
er

ed
 f

or
 a

n 
ex

am
pl

e 
gl

au
co

m
a,

 c
on

ju
nc

ti
vi

ti
s 

an
d 

ca
ta

ra
ct

s”
 

(S
ou

th
 C

ar
ol

in
a 

H
ea

lt
h 

C
on

ne
ct

io
ns

, 
20

16
, 

p.
 2

-1
98

).
 “

A
du

lt
s 

ca
n 

ge
t 

an
 e

ye
 

ex
am

 e
ve

ry
 y

ea
r 

an
d 

a 
pa

ir
 o

f 
gl

as
se

s 
fo

llo
w

in
g 

ca
ta

ra
ct

 s
ur

ge
ry

” 
(S

ou
th

 
C

ar
ol

in
a 

H
ea

lt
hy

 C
on

ne
ct

io
ns

, 
20

08
, 

p.
 1

5)
.

$3
.3

0 
pe

r 
op

to
m

et
ri

st
 v

is
it

 
fo

r 
ad

ul
ts

 o
ve

r 
ag

e 
21

 (
So

ut
h 

C
ar

ol
in

a 
H

ea
lt

hy
 

C
on

ne
ct

io
ns

, 
20

15
).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 551

tr
ai

ni
ng

 n
ot

 c
ov

er
ed

 
(S

ou
th

 C
ar

ol
in

a 
H

ea
lt

hy
 

C
on

ne
ct

io
ns

, 
20

16
).

So
ut

h 
D

ak
ot

a
“P

re
gn

an
t 

w
om

en
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
13

3%
 o

f 
FP

L
; 

ch
ild

re
n 

w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 

20
4%

 o
f 

FP
L

 (
fo

r 
C

H
IP

);
 

pa
re

nt
s 

w
it

h 
de

pe
nd

en
t 

ch
ild

re
n 

ar
e 

el
ig

ib
le

 w
it

h 
in

co
m

es
 u

p 
to

 5
8%

 o
f 

FP
L

” 
(N

or
ri

s,
 2

01
5t

).

M
ed

ic
ai

d 
w

ill
 p

ay
 f

or
 v

is
io

n 
ex

am
in

at
io

ns
; 

“a
nn

ua
l 

ex
am

in
at

io
ns

 m
us

t 
be

 1
2 

m
on

th
s 

ap
ar

t 
af

te
r 

ag
e 

th
re

e”
 (

SD
 D

SS
, 

20
15

, 
p.

 3
).

“C
ov

er
s 

ex
am

, 
gl

as
se

s 
an

d 
fr

am
es

. 
C

on
ta

ct
 l

en
se

s 
ar

e 
co

ve
re

d 
on

ly
 w

he
n 

ne
ce

ss
ar

y 
fo

r 
th

e 
co

rr
ec

ti
on

 o
f 

ce
rt

ai
n 

co
nd

it
io

ns
. 

R
ep

la
ce

m
en

t 
ey

eg
la

ss
es

 
co

ve
re

d 
if

 1
5 

m
on

th
s 

ha
ve

 p
as

se
d 

an
d 

a 
le

ns
 c

ha
ng

e 
is

 m
ed

ic
al

ly
 n

ec
es

sa
ry

” 
(S

D
 

D
SS

, 
20

15
, 

p.
 1

9)
. 

O
pt

om
et

ri
st

s 
an

d 
op

ti
ci

an
s 

m
ay

 b
e 

se
en

 w
it

ho
ut

 a
 r

ef
er

ra
l; 

op
ht

ha
lm

ol
og

y 
ap

po
in

tm
en

ts
 r

eq
ui

re
 a

 
re

fe
rr

al
 (

SD
 D

SS
, 

20
15

).

“$
2 

fo
r 

ea
ch

 
pr

oc
ed

ur
e,

 l
en

s,
 

fr
am

e,
 e

xa
m

, 
an

d 
re

pa
ir

 s
er

vi
ce

” 
(S

D
 D

SS
, 

20
15

, 
p.

 1
4)

.

T
en

ne
ss

ee
ee

Pa
re

nt
s 

w
it

h 
de

pe
nd

en
t 

ch
ild

re
n 

ar
e 

el
ig

ib
le

 f
or

 
M

ed
ic

ai
d 

co
ve

ra
ge

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 

10
3%

 o
f 

po
ve

rt
y 

(B
ro

ok
s 

et
 a

l.,
 2

01
5)

. 
“C

hi
ld

re
n 

ar
e 

el
ig

ib
le

 f
or

 M
ed

ic
ai

d 
or

 C
H

IP
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 2
50

%
 o

f 
po

ve
rt

y,
 a

nd
 p

re
gn

an
t 

w
om

en
 a

re
 e

lig
ib

le
 w

it
h 

in
co

m
es

 u
p 

to
 1

95
%

 o
f 

po
ve

rt
y”

 (
N

or
ri

s,
 2

01
5u

).

“[
Fo

r 
be

ne
fic

ia
ri

es
] 

un
de

r 
ag

e 
21

: 
Pr

ev
en

ti
ve

, 
di

ag
no

st
ic

, 
an

d 
tr

ea
tm

en
t 

se
rv

ic
es

 (
in

cl
ud

in
g 

ey
eg

la
ss

es
) 

[a
re

] 
co

ve
re

d”
 

(T
en

nC
ar

e,
 2

01
4,

 p
. 

19
).

“V
is

io
n 

se
rv

ic
es

 a
re

 l
im

it
ed

 t
o 

m
ed

ic
al

 
ev

al
ua

ti
on

 a
nd

 m
an

ag
em

en
t 

of
 a

bn
or

m
al

 
co

nd
it

io
ns

 a
nd

 d
is

or
de

rs
 o

f 
th

e 
ey

e.
 T

he
 

fir
st

 p
ai

r 
of

 c
at

ar
ac

t 
gl

as
se

s 
or

 c
on

ta
ct

 
le

ns
/le

ns
es

 f
ol

lo
w

in
g 

ca
ta

ra
ct

 s
ur

ge
ry

 a
re

 
co

ve
re

d”
 (

Te
nn

C
ar

e,
 2

01
5,

 p
. 

5)
.

T
ex

as
ff

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

A
ls

o,
 p

ar
en

ts
 

w
it

h 
de

pe
nd

en
t 

ch
ild

re
n 

ar
e 

el
ig

ib
le

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 1

5%
 o

f 
FP

L
. 

C
hi

ld
re

n 
ar

e 
el

ig
ib

le
 f

or

C
hi

ld
re

n’
s 

M
ed

ic
ai

d 
co

ve
rs

 
ey

e 
ex

am
s 

an
d 

ey
eg

la
ss

es
 

(T
ex

as
 H

H
SC

, 
20

14
).

“O
ne

 e
xa

m
in

at
io

n 
of

 t
he

 e
ye

s 
by

 
re

fr
ac

ti
on

 m
ay

 b
e 

pr
ov

id
ed

 t
o 

ea
ch

 e
lig

ib
le

 
re

ci
pi

en
t 

ev
er

y 
24

 m
on

th
s.

 T
hi

s 
lim

it
 d

oe
s 

no
t 

ap
pl

y 
to

 d
ia

gn
os

ti
c 

or
 o

th
er

 t
re

at
m

en
t 

of
 t

he
 e

ye
 f

or
 m

ed
ic

al
 c

on
di

ti
on

s”
 (

Te
xa

s 
M

ed
ic

ai
d,

 2
01

5)
.

co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

552 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

M
ed

ic
ai

d 
or

 C
H

IP
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
20

1%
 o

f 
FP

L
, 

an
d 

pr
eg

na
nt

 
w

om
en

 a
re

 e
lig

ib
le

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 

19
8%

 o
f 

FP
L

” 
(N

or
ri

s,
 

20
15

v)
.

“N
on

-p
ro

st
he

ti
c 

ey
ew

ea
r 

in
cl

ud
es

 c
on

ta
ct

 
le

ns
es

 a
nd

 e
ye

gl
as

se
s 

(l
en

se
s 

an
d 

fr
am

es
) 

[a
nd

] 
. 

. 
. 

is
 a

 b
en

efi
t 

w
he

n 
th

e 
ey

ew
ea

r 
is

 m
ed

ic
al

ly
 n

ec
es

sa
ry

 t
o 

co
rr

ec
t 

de
fe

ct
s 

in
 v

is
io

n.
 T

hi
s 

ey
ew

ea
r 

is
 c

ov
er

ed
 o

nc
e 

ev
er

y 
24

 m
on

th
s 

un
le

ss
 t

he
 r

ec
ip

ie
nt

 
ex

pe
ri

en
ce

s 
a 

vi
su

al
 a

cu
it

y 
ch

an
ge

 
m

ea
su

re
d 

in
 d

io
pt

er
s 

or
 a

xi
s 

ch
an

ge
s.

 . 
. 

. 
C

on
ta

ct
 l

en
se

s 
re

qu
ir

e 
pr

io
r 

au
th

or
iz

at
io

n 
by

 t
he

 c
om

m
is

si
on

 o
r 

it
s 

de
si

gn
ee

. .
 .

 .
 

Pr
io

r 
au

th
or

iz
at

io
n 

de
ci

si
on

s 
ar

e 
ba

se
d 

on
 t

he
 p

ro
vi

de
r’

s 
w

ri
tt

en
 d

oc
um

en
ta

ti
on

 
su

pp
or

ti
ng

 t
he

 n
ee

d 
fo

r 
co

nt
ac

t 
le

ns
es

 
as

 t
he

 o
nl

y 
m

ea
ns

 o
f 

co
rr

ec
ti

ng
 t

he
 

vi
si

on
 d

ef
ec

t”
 (

Te
xa

s 
M

ed
ic

ai
d,

 2
01

5)
. 

R
ep

la
ce

m
en

t 
ey

ew
ea

r 
is

 n
ot

 c
ov

er
ed

 
(T

ex
as

 M
ed

ic
ai

d,
 2

01
5)

.
U

ta
hgg

“C
ov

er
ag

e 
is

 a
va

ila
bl

e 
fo

r 
pr

eg
na

nt
 w

om
en

 w
it

h 
in

co
m

es
 u

p 
to

 1
39

%
 o

f 
po

ve
rt

y,
 c

hi
ld

re
n 

w
it

h 
in

co
m

es
 u

p 
to

 2
00

%
 

of
 p

ov
er

ty
, 

an
d 

pa
re

nt
s 

w
it

h 
in

co
m

es
 u

p 
to

 
51

%
 o

f 
po

ve
rt

y.
 U

ta
h’

s 
gu

id
el

in
es

 a
ls

o 
pr

ov
id

e 
fo

r 
ot

he
r 

gr
ou

ps
 t

o 
ob

ta
in

 
co

ve
ra

ge
 d

ep
en

di
ng

 o
n 

ci
rc

um
st

an
ce

s”
 (

N
or

ri
s,

 
20

15
w

).

“E
ye

gl
as

se
s 

se
rv

ic
es

, 
in

cl
ud

in
g 

le
ns

es
 a

nd
 

fr
am

es
” 

ar
e 

co
ve

re
d 

by
 

U
ta

h 
M

ed
ic

ai
d 

un
de

r 
E

PS
D

T
 (

U
ta

h 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h,

 2
01

5,
 p

. 2
).

M
ed

ic
ai

d 
co

ve
rs

 o
ne

 e
ye

 e
xa

m
 e

ac
h 

ye
ar

. 
A

dd
it

io
na

l 
ey

e 
ex

am
s 

ca
n 

be
 d

on
e 

w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 (

U
ta

h 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h,

 2
01

5)
. 

C
or

re
ct

iv
e 

le
ns

es
 a

nd
 

fr
am

es
 c

ov
er

ed
 o

nc
e 

ev
er

y 
2 

ye
ar

s 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 (
e.

g.
, 

ch
an

ge
s 

in
 

pr
es

cr
ip

ti
on

).
 D

am
ag

ed
 l

en
s 

or
 f

ra
m

e 
re

pa
ir

 c
ov

er
ed

 a
s 

lo
ng

 a
s 

no
t 

du
e 

to
 

m
em

be
r 

ne
gl

ec
t 

or
 a

bu
se

 o
nc

e 
ev

er
y 

12
 

m
on

th
s 

(U
ta

h 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h,

 
20

15
).

 R
ep

la
ce

m
en

t 
gl

as
se

s 
co

ve
re

d 
w

it
h 

ch
an

ge
 o

f 
0.

75
 i

n 
di

op
te

r 
or

 w
he

n 
di

se
as

e 
or

 d
am

ag
e 

to
 e

ye
 m

ak
es

 i
t 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y 
(U

ta
h 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h,
 

N
o 

co
pa

y 
fo

r 
th

e 
an

nu
al

 e
ye

 
ex

am
 i

f 
do

ne
 

by
 o

pt
om

et
ri

st
. 

$3
 c

op
ay

m
en

t 
fo

r 
vi

si
ts

 t
o 

th
e 

op
ht

ha
lm

ol
og

is
t 

(U
ta

h 
D

ep
ar

tm
en

t 
of

 
H

ea
lt

h,
 2

01
6)

.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 553

20
15

).
 C

on
ta

ct
 l

en
se

s 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 (
U

ta
h 

D
ep

ar
tm

en
t 

of
 

H
ea

lt
h,

 2
01

5)
.

V
er

m
on

thh
 

A
du

lt
s 

w
it

h 
in

co
m

es
 u

p 
to

 
13

3%
 o

f 
FP

L
 a

re
 e

lig
ib

le
 

fo
r 

M
ed

ic
ai

d.
 C

hi
ld

re
n 

w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 

31
2%

 o
f 

FP
L

, 
an

d 
pr

eg
na

nt
 

w
om

en
 w

it
h 

in
co

m
es

 u
p 

to
 

20
8%

 o
f 

FP
L

 (
C

M
S,

 2
01

4)
.

“O
ne

 c
om

pr
eh

en
si

ve
 e

ye
 

ex
am

 a
nd

 o
ne

 i
nt

er
m

ed
ia

te
 

ey
e 

ex
am

 a
re

 c
ov

er
ed

 
w

it
hi

n 
th

e 
24

 m
on

th
 

lim
it

 o
r 

m
or

e 
th

an
 t

w
o 

in
te

rm
ed

ia
te

 e
ye

 e
xa

m
s 

w
it

hi
n 

a 
2 

ye
ar

 p
er

io
d”

 
(D

V
H

A
, 

20
16

a,
 p

. 
2)

. 
B

en
efi

ci
ar

ie
s 

un
de

r 
th

e 
ag

e 
of

 6
 a

re
 a

llo
w

ed
 o

ne
 n

ew
 

pa
ir

 o
f 

ey
eg

la
ss

es
 e

ve
ry

 y
ea

r, 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

, 
w

he
re

as
 b

en
efi

ci
ar

ie
s 

ag
es

 6
 a

nd
 o

ld
er

 a
nd

 
un

de
r 

21
 a

re
 e

lig
ib

le
 f

or
 

ne
w

 g
la

ss
es

 e
ve

ry
 2

 y
ea

rs
 

w
it

ho
ut

 p
ri

or
 a

pp
ro

va
l 

(D
V

H
A

, 
20

12
).

 L
en

se
s 

ar
e 

po
ly

ca
rb

on
at

e 
(D

V
H

A
, 

20
15

).
 R

ep
la

ce
m

en
t 

gl
as

se
s 

co
ve

re
d 

w
it

hi
n 

a 
24

-m
on

th
 

pe
ri

od
, 

an
d 

ce
rt

ai
n 

sp
ec

ia
l 

le
ns

es
 c

ov
er

ed
 w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

(D
V

H
A

, 
20

16
a)

.

“R
ef

ra
ct

io
n 

an
d 

ey
e 

ex
am

s 
[a

re
 

co
ve

re
d]

 w
he

n 
pr

ov
id

ed
 b

y 
an

 e
nr

ol
le

d 
op

ht
ha

lm
ol

og
is

t 
or

 o
pt

om
et

ri
st

. 
R

ou
ti

ne
 

ey
e 

ex
am

s 
w

it
h 

th
e 

fo
llo

w
in

g 
lim

it
at

io
ns

: 
on

e 
co

m
pr

eh
en

si
ve

 e
ye

 e
xa

m
 a

nd
 o

ne
 

in
te

rm
ed

ia
te

 e
ye

 e
xa

m
 a

re
 c

ov
er

ed
 w

it
hi

n 
a 

2-
ye

ar
 p

er
io

d,
 o

r 
tw

o 
in

te
rm

ed
ia

te
 e

ye
 

ex
am

s 
w

it
hi

n 
a 

2-
ye

ar
 p

er
io

d.
 D

ia
gn

os
ti

c 
te

st
in

g 
[i

s 
co

ve
re

d]
. 

N
on

-e
ye

w
ea

r 
ai

ds
 t

o 
vi

si
on

 (
su

ch
 a

s 
cl

os
ed

 c
ir

cu
it

 t
el

ev
is

io
n)

 
w

he
n 

th
e 

be
ne

fic
ia

ry
 i

s 
le

ga
lly

 b
lin

d 
an

d 
w

he
n 

pr
ov

id
in

g 
th

e 
ai

d 
to

 v
is

io
n 

w
ill

 
fo

st
er

 i
nd

ep
en

de
nc

e 
by

 i
m

pr
ov

in
g 

at
 l

ea
st

 
on

e 
ac

ti
vi

ty
 o

f 
da

ily
 l

iv
in

g”
 a

re
 c

ov
er

ed
 

w
it

h 
pr

io
r 

au
th

or
iz

at
io

n 
(D

V
H

A
, 

20
12

, 
p.

 1
02

).
 E

ye
gl

as
se

s,
 l

en
se

s,
 a

nd
 c

on
ta

ct
 

le
ns

es
 a

re
 n

ot
 c

ov
er

ed
 (

D
V

H
A

, 
20

16
a)

.

N
o 

co
pa

y 
fo

r 
m

em
be

rs
 u

nd
er

 
21

 (
D

V
H

A
, 

20
16

b)
. 

V
ir

gi
ni

aii
“T

he
 a

ge
d,

 b
lin

d,
 a

nd
 

di
sa

bl
ed

. 
A

ls
o,

 p
ar

en
ts

 w
it

h 
de

pe
nd

en
t 

ch
ild

re
n 

E
ye

gl
as

se
s 

an
d 

th
ei

r 
re

pa
ir

 
ar

e 
co

ve
re

d.
 T

in
te

d 
le

ns
es

 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 

E
ye

 e
xa

m
in

at
io

ns
 a

re
 c

ov
er

ed
 o

nc
e 

ev
er

y 
2 

ye
ar

s.
 M

or
e 

fr
eq

ue
nt

 e
ye

 e
xa

m
s 

co
ve

re
d 

if
 m

ed
ic

al
ly

 n
ec

es
sa

ry
. 

R
ep

ai
r 

of
 f

ra
m

es
 

$1
 c

op
ay

 f
or

 
be

ne
fic

ia
ri

es
 o

ve
r 

ag
e 

21
 f

or
 

co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

554 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

ar
e 

el
ig

ib
le

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 4

9%
 o

f 
FP

L
. 

. 
. 

. 
C

hi
ld

re
n 

ar
e 

el
ig

ib
le

 f
or

 M
ed

ic
ai

d 
or

 
C

H
IP

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 2

00
%

 o
f 

FP
L

” 
(H

ea
lt

hi
ns

ur
an

ce
.o

rg
, 

20
15

b)
. 

Pr
eg

na
nt

 w
om

en
 

ar
e 

el
ig

ib
le

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 2

00
%

 o
f 

FP
L

 
fo

r 
FA

M
IS

 M
O

M
S 

(C
ov

er
 

V
ir

gi
ni

a,
 n

.d
.)

.

ju
st

ifi
ed

. 
C

on
ta

ct
 l

en
se

s 
no

t 
co

ve
re

d 
un

le
ss

 m
ed

ic
al

ly
 

ne
ce

ss
ar

y.
 E

ye
 e

xe
rc

is
es

 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 

ne
ce

ss
ar

y.
 W

ri
tt

en
 

do
cu

m
en

ta
ti

on
 o

f 
ne

ed
 

re
qu

ir
ed

 a
ft

er
 s

ix
 s

es
si

on
s 

of
 

or
th

op
ti

c 
tr

ai
ni

ng
s 

(D
M

A
S,

 
20

12
).

lim
it

ed
 t

o 
on

ce
 e

ve
ry

 1
2 

m
on

th
s.

 R
ep

ai
rs

 
co

ve
re

d 
m

or
e 

of
te

n 
if

 m
ed

ic
al

ly
 j

us
ti

fie
d 

(D
M

A
S,

 2
01

2)
.

ey
e 

ex
am

in
at

io
ns

 
an

d 
no

n-
em

er
ge

nc
y 

vi
si

on
 

an
al

ys
is

 (
D

M
A

S,
 

20
12

).

W
as

hi
ng

to
njj  

T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

A
ls

o,
 a

du
lt

s 
w

it
h 

in
co

m
es

 u
p 

to
 1

33
%

 
of

 F
PL

; 
ch

ild
re

n 
w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
21

0%
 o

f 
FP

L
 a

re
 e

lig
ib

le
 

fo
r 

no
-p

re
m

iu
m

 M
ed

ic
ai

d;
 

ch
ild

re
n 

w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 2
60

%
 t

o 
31

2%
 

of
 F

PL
 e

lig
ib

le
 (

w
it

h 
pr

em
iu

m
);

 p
re

gn
an

t 
w

om
en

 
w

it
h 

in
co

m
es

 u
p 

to
 1

93
%

 
of

 F
PL

 (
W

as
hi

ng
to

n 
A

pp
le

 
H

ea
lt

h,
 2

01
6c

).

V
is

io
n 

ha
rd

w
ar

e 
is

 c
ov

er
ed

 
fo

r 
be

ne
fic

ia
ri

es
 u

nd
er

 
ag

e 
20

, 
in

cl
ud

in
g,

 v
is

io
n 

th
er

ap
y,

 e
ye

gl
as

se
s 

(f
ra

m
es

, 
le

ns
es

, 
an

d 
re

pa
ir

s)
 w

it
h 

a 
m

in
im

um
 p

re
sc

ri
pt

io
n 

re
qu

ir
ed

, 
co

nt
ac

t 
le

ns
es

 
(a

nd
 b

ac
ku

p 
gl

as
se

s 
ev

er
y 

2 
ye

ar
s)

, 
an

d 
re

pl
ac

em
en

t 
le

ns
es

 w
it

h 
m

in
im

um
 

re
qu

ir
ed

 r
ef

ra
ct

iv
e 

ch
an

ge
 

(W
as

hi
ng

to
n 

A
pp

le
 H

ea
lt

h,
 

20
16

b)
. 

E
ye

 e
xa

m
 c

ov
er

ed
 

fo
r 

as
ym

pt
om

at
ic

 c
lie

nt
s 

on
ce

 e
ve

ry
 1

2 
m

on
th

s 
(W

as
hi

ng
to

n 
A

pp
le

 H
ea

lt
h,

 
20

16
a)

.

E
ye

 e
xa

m
s 

co
ve

re
d 

fo
r 

as
ym

pt
om

at
ic

 
cl

ie
nt

s 
on

ce
 e

ve
ry

 2
4 

m
on

th
s 

(W
as

hi
ng

to
n 

A
pp

le
 H

ea
lt

h,
 2

01
6a

).
 O

rt
ho

ti
cs

, 
vi

si
on

 
th

er
ap

y,
 c

at
ar

ac
t 

su
rg

er
y,

 s
tr

ab
is

m
us

 
su

rg
er

y,
 b

le
ph

ar
op

la
st

y 
su

rg
er

y,
 a

nd
 

im
pl

an
ta

bl
e 

m
in

ia
tu

re
 t

el
es

co
pe

 a
re

 
co

ve
re

d 
se

rv
ic

es
 (

W
as

hi
ng

to
n 

A
pp

le
 

H
ea

lt
h,

 2
01

6a
).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 555

W
es

t 
V

ir
gi

ni
akk

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

A
ls

o,
 a

du
lt

s 
w

it
h 

in
co

m
es

 u
p 

to
 1

38
%

 
of

 F
PL

; 
ch

ild
re

n 
w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
30

0%
 o

f 
FP

L
 a

re
 e

lig
ib

le
 

fo
r 

C
H

IP
; 

pr
eg

na
nt

 w
om

en
 

w
it

h 
in

co
m

es
 u

p 
to

 1
58

%
 

of
 F

PL
” 

(N
or

ri
s,

 2
01

6i
).

E
xa

m
s 

to
 p

re
sc

ri
be

 
ey

eg
la

ss
es

 o
r 

co
nt

ac
t 

le
ns

es
 

in
cl

ud
in

g 
fit

ti
ng

, 
ad

ju
st

in
g,

 
or

 r
ep

la
ce

m
en

t 
ar

e 
co

ve
re

d 
(W

es
t 

V
ir

gi
ni

a 
B

M
S,

 2
01

5)
. 

Fr
am

es
 a

re
 c

ov
er

ed
, 

as
 a

re
 

re
pl

ac
em

en
ts

 w
he

n 
th

e 
fr

am
es

 c
an

no
t 

be
 u

se
d 

or
 

re
pa

ir
ed

. 
C

on
ta

ct
s 

co
ve

re
d 

w
he

n 
m

ed
ic

al
ly

 n
ec

es
sa

ry
 

fo
r 

a 
gi

ve
n 

co
nd

it
io

n.
 

O
rt

ho
pt

ic
s/

pl
eo

pt
ic

 
tr

ai
ni

ng
 i

s 
co

ve
re

d 
fo

r 
ch

ild
re

n 
un

de
r 

ag
e 

10
 w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 (
W

es
t 

V
ir

gi
ni

a 
B

M
S,

 2
01

5)
.

O
ne

 c
om

pr
eh

en
si

ve
 e

ye
 e

xa
m

 i
s 

co
ve

re
d 

pe
r 

ca
le

nd
ar

 y
ea

r 
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

fr
om

 u
ti

liz
at

io
n 

m
an

ag
em

en
t 

ve
nd

or
 

fo
r 

m
ed

ic
al

 n
ec

es
si

ty
 (

W
es

t 
V

ir
gi

ni
a 

B
M

S,
 2

01
5)

. 
A

dd
it

io
n 

di
ag

no
st

ic
 

ev
al

ua
ti

on
s 

m
ay

 b
e 

re
im

bu
rs

ed
 i

f 
th

er
e 

is
 

a 
do

cu
m

en
te

d,
 j

us
ti

fia
bl

e 
ne

ed
. 

G
la

ss
es

 
co

ve
ra

ge
 i

s 
lim

it
ed

 t
o 

be
ne

fic
ia

ri
es

 p
os

t-
ca

ta
ra

ct
 o

pe
ra

ti
on

 (
w

it
hi

n 
60

 d
ay

s 
of

 
su

rg
er

y)
 (

W
es

t 
V

ir
gi

ni
a 

B
M

S,
 2

01
5)

. 
R

ep
ai

r/
re

pl
ac

em
en

t 
gl

as
se

s 
no

t 
co

ve
re

d.
 

C
on

ta
ct

 l
en

se
s 

co
ve

re
d 

w
it

h 
di

ag
no

si
s 

of
 

ke
ra

to
co

nu
s 

or
 a

ph
ak

ia
 (

W
es

t 
V

ir
gi

ni
a 

B
M

S,
 2

01
5)

.

N
on

e

W
is

co
ns

in
ll

“T
he

 a
ge

d,
 b

lin
d,

 a
nd

 
di

sa
bl

ed
. 

A
ls

o,
 c

hi
ld

re
n 

an
d 

pr
eg

na
nt

 w
om

en
 w

it
h 

in
co

m
es

 u
p 

to
 3

00
%

 o
f 

po
ve

rt
y;

 o
th

er
 a

du
lt

s 
w

it
h 

in
co

m
es

 u
p 

to
 1

00
%

 o
f 

po
ve

rt
y”

 (
N

or
ri

s,
 2

01
4b

).

C
ov

er
ag

e 
sa

m
e 

as
 f

or
 

ad
ul

ts
.

O
ne

 c
om

pr
eh

en
si

ve
 o

ph
th

al
m

ol
og

ic
 e

xa
m

 
co

ve
re

d 
on

ce
 p

er
 y

ea
r 

(F
or

w
ar

dH
ea

lt
h,

 
20

16
).

 O
ne

 l
ow

 v
is

io
n 

ex
am

 i
s 

co
ve

re
d 

on
ce

 p
er

 y
ea

r 
w

it
h 

pr
io

r 
au

th
or

iz
at

io
n 

(F
or

w
ar

dH
ea

lt
h,

 2
01

6)
. 

C
at

ar
ac

t 
su

rg
er

y 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

. C
on

ta
ct

 
le

ns
es

 c
ov

er
ed

 w
it

h 
pr

io
r 

au
th

or
iz

at
io

n 
if

 m
ed

ic
al

ly
 n

ec
es

sa
ry

. 
C

on
ta

ct
 l

en
se

s 
co

ve
re

d 
w

it
ho

ut
 p

ri
or

 a
ut

ho
ri

za
ti

on
 w

it
h 

di
ag

no
si

s 
of

 a
ph

ak
ia

 o
r 

ke
ra

to
co

nu
s.

 
C

on
ta

ct
 l

en
s 

re
pl

ac
em

en
ts

 c
ov

er
ed

 o
nc

e 
pe

r 
ye

ar
. 

E
ye

gl
as

se
s 

co
ve

re
d 

on
ce

 p
er

 y
ea

r. 
M

in
or

 r
ep

ai
rs

 c
ov

er
ed

. 
R

ep
la

ce
m

en
ts

 f
or

 
lo

st
 o

r 
da

m
ag

ed
 g

la
ss

es
 c

ov
er

ed
 o

nc
e 

pe
r 

ye
ar

. 
A

ny
 a

dd
it

io
n 

re
pl

ac
em

en
ts

 r
eq

ui
re

 
pr

io
r 

ap
pr

ov
al

 (
Fo

rw
ar

dH
ea

lt
h,

 2
01

6)
. 

$0
.5

0–
$3

 f
or

 
gl

as
se

s 
or

 e
xa

m
s,

 
de

pe
nd

in
g 

on
 t

he
 

sp
ec

ifi
c 

se
rv

ic
e 

(K
ai

se
r 

Fa
m

ily
 

Fo
un

da
ti

on
, 

20
12

a,
b)

. co
nt

in
ue

d

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

556 

T
A

B
L

E
 G

-1
 C

on
ti

nu
ed

W
yo

m
in

gm
m

“P
re

gn
an

t 
w

om
en

 a
nd

 
ch

ild
re

n 
ar

e 
el

ig
ib

le
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
15

4%
 o

f 
po

ve
rt

y 
(c

hi
ld

re
n 

ar
e 

el
ig

ib
le

 f
or

 C
H

IP
 w

it
h 

ho
us

eh
ol

d 
in

co
m

es
 u

p 
to

 
20

0%
 o

f 
po

ve
rt

y)
. 

Pa
re

nt
s 

w
it

h 
de

pe
nd

en
t 

ch
ild

re
n 

ar
e 

el
ig

ib
le

 w
it

h 
ho

us
eh

ol
d 

in
co

m
es

 u
p 

to
 5

6%
 o

f 
po

ve
rt

y”
 (

N
or

ri
s,

 2
01

5x
).

“C
om

pr
eh

en
si

ve
 s

er
vi

ce
s 

in
cl

ud
in

g 
ey

eg
la

ss
es

 f
or

 
cl

ie
nt

s 
un

de
r 

th
e 

ag
e 

of
 

21
, w

it
h 

lim
it

s,
 c

ov
er

ed
 

w
he

n 
pr

ov
id

ed
 b

y 
an

 
op

ht
ha

lm
ol

og
is

t,
 o

pt
om

et
ri

st
 

or
 o

pt
ic

ia
n”

 o
nc

e 
pe

r 
ye

ar
 

(W
yo

m
in

g 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h,

 2
01

1,
 p

. 1
5)

. 
E

ye
 e

xa
m

s 
co

ve
re

d 
w

he
n 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 t
o 

de
te

rm
in

e 
vi

su
al

 a
cu

it
y 

or
 

tr
ea

t 
ey

e 
di

se
as

e 
or

 in
ju

ry
. 

R
ep

la
ce

m
en

t 
of

 le
ns

es
 

an
d 

fr
am

es
 a

llo
w

ed
 o

nc
e.

 
C

on
ta

ct
 le

ns
es

 c
ov

er
ed

 if
 

m
ed

ic
al

ly
 n

ec
es

sa
ry

 w
it

h 
pr

io
r 

au
th

or
iz

at
io

n.
 V

is
io

n 
th

er
ap

y 
co

ve
re

d 
w

it
ho

ut
 

pr
io

r 
au

th
or

iz
at

io
n.

 
(W

yo
m

in
g 

D
ep

ar
tm

en
t 

of
 

H
ea

lt
h,

 2
01

6)
.

G
la

ss
es

 a
nd

 c
on

ta
ct

 l
en

se
s 

no
t 

co
ve

re
d 

(W
yo

m
in

g 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h,

 2
01

1)
.

E
ye

 e
xa

m
s 

ar
e 

on
ly

 c
ov

er
ed

 f
or

 t
he

 
tr

ea
tm

en
t 

of
 e

ye
 d

is
ea

se
 o

r 
ey

e 
in

ju
ry

. 
M

ed
ic

al
 t

re
at

m
en

t 
is

 c
ov

er
ed

 f
or

 
be

ne
fic

ia
ri

es
 w

ho
 a

re
 e

it
he

r 
at

 r
is

k 
fo

r 
ey

e 
di

se
as

e 
du

e 
to

 c
hr

on
ic

 i
lln

es
s 

or
 o

th
er

w
is

e,
 

or
 w

it
h 

ey
e 

in
ju

ri
es

 (
W

yo
m

in
g 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h,
 n

.d
.)

.

N
on

e.
 

N
O

T
E

: 
Fo

ot
no

te
s 

in
di

ca
te

 t
ha

t 
a 

st
at

e 
re

pr
es

en
ta

ti
ve

 h
as

 v
er

ifi
ed

 t
he

 a
cc

ur
ac

y 
of

 t
he

 i
nf

or
m

at
io

n.
 

a   
Fo

r 
M

ed
ic

ai
d 

be
ne

fit
s 

in
 g

en
er

al
, 

in
cl

ud
es

 t
he

 5
 p

er
ce

nt
 f

ed
er

al
 p

ov
er

ty
 l

ev
el

 d
is

re
ga

rd
, 

un
le

ss
 o

th
er

w
is

e 
ex

cl
ud

ed
 b

y 
th

e 
st

at
e 

re
pr

es
en

ta
ti

ve
.

b  
M

an
y 

st
at

es
 r

eq
ui

re
 a

 p
ha

rm
ac

y 
co

pa
y 

(n
ot

 e
nu

m
er

at
ed

 h
er

e)
, 

w
hi

ch
 p

re
su

m
ab

ly
 w

ou
ld

 a
pp

ly
 t

o 
pr

es
cr

ip
ti

on
 e

ye
 m

ed
ic

at
io

ns
 i

nc
lu

di
ng

 v
ar

io
us

 
dr

op
s.

 I
nd

iv
id

ua
l p

re
sc

ri
pt

io
n 

co
pa

y 
ar

e 
no

t 
al

w
ay

s 
lis

te
d 

fo
r 

ea
ch

 s
ta

te
 b

ut
 a

re
 t

yp
ic

al
ly

 <
$3

. C
op

ay
s 

in
 g

en
er

al
 o

ft
en

 d
o 

no
t 

ap
pl

y 
fo

r 
be

ne
fic

ia
ri

es
 

un
de

r 
ag

e 
18

 (
or

, 
so

m
et

im
es

, 
21

),
 p

re
gn

an
t 

w
om

en
, 

or
 p

at
ie

nt
s 

in
 l

on
g-

te
rm

 c
ar

e 
pr

og
ra

m
s/

nu
rs

in
g 

fa
ci

lit
y 

re
si

de
nt

s.
c  

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 R
. 

R
aw

ls
, 

A
la

ba
m

a 
M

ed
ic

ai
d 

A
ge

nc
y,

 M
ay

 2
4,

 2
01

6.
d   

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 S
. 

D
un

ki
n,

 A
la

sk
a 

D
iv

is
io

n 
of

 H
ea

lt
h 

C
ar

e 
Se

rv
ic

es
, 

M
ar

ch
 2

3,
 2

01
6.

e  
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 L

. 
R

ay
m

on
d,

 A
ri

zo
na

 H
ea

lt
h 

C
ar

e 
C

os
t 

C
on

ta
in

m
en

t 
Sy

st
em

, 
M

ay
 1

0,
 2

01
6.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

 557
f  P

er
so

na
l 

co
m

m
un

ic
at

io
n,

 H
. 

H
en

dr
ix

, 
Jr

., 
C

al
if

or
ni

a 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h 

C
ar

e 
Se

rv
ic

es
, 

M
ay

 2
4,

 2
01

6.
g   

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 E
. 

Fr
eu

de
nt

ha
l, 

C
ol

or
ad

o 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h 

C
ar

e 
Po

lic
y 

&
 F

in
an

ci
ng

, 
M

ay
 1

0,
 2

01
6.

h   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 E

. 
A

tw
er

eb
ou

r, 
C

on
ne

ct
ic

ut
 D

iv
is

io
n 

of
 H

ea
lt

h 
Se

rv
ic

es
—

M
ed

ic
al

 P
ol

ic
y,

 A
pr

il 
5,

 2
01

6.
i   P

er
so

na
l 

co
m

m
un

ic
at

io
n,

 K
. 

M
ah

on
ey

, 
D

el
aw

ar
e 

D
iv

is
io

n 
of

 M
ed

ic
ai

d 
an

d 
M

ed
ic

al
 A

ss
is

ta
nc

e,
 M

ay
 8

, 
20

16
.

j   P
er

so
na

l 
co

m
m

un
ic

at
io

n,
 C

. 
B

is
ho

p,
 D

is
tr

ic
t 

of
 C

ol
um

bi
a 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h 
C

ar
e 

Fi
na

nc
e,

 M
ay

 1
1,

 2
01

6.
k   

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 A
. 

R
us

se
ll,

 G
eo

rg
ia

 D
ep

ar
tm

en
t 

of
 C

om
m

un
it

y 
H

ea
lt

h,
 M

ay
 1

9,
 2

01
6.

l    
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 C

. 
To

m
a,

 H
aw

ai
i 

M
ed

ic
ai

d,
 M

ar
ch

 2
8,

 2
01

6.
m

 P
er

so
na

l 
co

m
m

un
ic

at
io

n,
 M

. 
C

oo
k,

 I
nd

ia
na

 F
am

ily
 a

nd
 S

oc
ia

l 
Se

rv
ic

es
 A

dm
in

is
tr

at
io

n,
 M

ar
ch

 2
9,

 2
01

6.
n  

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 A
. 

L
. 

M
cC

oy
, 

Io
w

a 
D

ep
ar

tm
en

t 
of

 H
um

an
 S

er
vi

ce
s,

 M
ay

 3
1,

 2
01

6.
o   

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 S
. 

R
ob

in
so

n,
 K

en
tu

ck
y 

C
ab

in
et

 f
or

 H
ea

lt
h 

Se
rv

ic
es

, 
M

ay
 9

, 
20

16
.

p   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 L

. 
G

on
za

le
s,

 L
ou

is
ia

na
 D

ep
ar

tm
en

t 
of

 H
ea

lt
h 

an
d 

H
os

pi
ta

ls
, 

A
pr

il 
20

, 
20

16
.

q   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 M

. 
L

eh
ne

r, 
M

ar
yl

an
d 

A
cu

te
 C

ar
e 

A
dm

in
is

tr
at

io
n,

 M
ay

 1
3,

 2
01

6.
r   

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 E
. 

E
m

er
so

n,
 M

ic
hi

ga
n 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h 
an

d 
H

um
an

 S
er

vi
ce

s,
 M

ay
 1

0,
 2

01
6.

s   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 D

. 
Pr

es
hi

ng
er

, 
M

on
ta

na
 D

ep
ar

tm
en

t 
of

 P
ub

lic
 H

ea
lt

h 
&

 H
um

an
 S

er
vi

ce
s,

 A
pr

il 
11

, 
20

16
.

t   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 J

. 
Sw

en
so

n,
 N

eb
ra

sk
a 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h 
&

 H
um

an
 S

er
vi

ce
s,

 M
ay

 1
2,

 2
01

6.
u   

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 J
. 

O
sa

lv
o,

 N
ev

ad
a 

D
iv

is
io

n 
of

 H
ea

lt
h 

C
ar

e 
Fi

na
nc

in
g 

an
d 

Po
lic

y,
 M

ay
 9

, 
20

16
.

v   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 D

. 
Pe

te
rs

on
, 

N
ew

 H
am

ps
hi

re
 D

ep
ar

tm
en

t 
of

 H
ea

lt
h 

an
d 

H
um

an
 S

er
vi

ce
s,

 J
un

e 
1,

 2
01

6.
w
  P

er
so

na
l 

co
m

m
un

ic
at

io
n,

 K
. 

A
rm

ijo
, 

N
ew

 M
ex

ic
o 

H
um

an
 S

er
vi

ce
s 

D
ep

ar
tm

en
t,

 M
ay

 1
3,

 2
01

6.
x   

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 M
. 

J.
 O

’B
ri

en
, 

N
ew

 Y
or

k 
St

at
e 

D
ep

ar
tm

en
t 

of
 H

ea
lt

h,
 M

ay
 1

3,
 2

01
6.

y   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 T

. 
So

lb
er

g,
 N

or
th

 D
ak

ot
a 

D
ep

ar
tm

en
t 

of
 H

um
an

 S
er

vi
ce

s,
 M

ay
 1

0,
 2

01
6.

z   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 M

. 
T

ri
pl

et
, 

T
he

 O
kl

ah
om

a 
H

ea
lt

h 
C

ar
e 

A
ut

ho
ri

ty
, 

M
ay

 1
3,

 2
01

6.
aa

  P
er

so
na

l 
co

m
m

un
ic

at
io

n,
 A

. 
R

ob
bi

ns
, 

O
re

go
n 

H
ea

lt
h 

A
ut

ho
ri

ty
, 

M
ay

 2
4,

 2
01

6.
bb

  P
er

so
na

l 
co

m
m

un
ic

at
io

n,
 R

. 
V

. 
Fo

st
er

, 
Pe

nn
sy

lv
an

ia
 D

ep
ar

tm
en

t 
of

 H
um

an
 S

er
vi

ce
s,

 M
ay

 2
0,

 2
01

6.
cc

  P
er

so
na

l 
co

m
m

un
ic

at
io

n,
 S

. 
O

’C
on

ne
ll,

 R
ho

de
 I

sl
an

d 
E

xe
cu

ti
ve

 O
ffi

ce
 o

f 
H

ea
lt

h 
&

 H
um

an
 S

er
vi

ce
s,

 M
ar

ch
 2

5,
 2

01
6.

dd
  P

er
so

na
l 

co
m

m
un

ic
at

io
n,

 V
. 

W
ill

ia
m

s,
 S

ou
th

 C
ar

ol
in

a 
H

ea
lt

h 
C

on
ne

ct
io

ns
, 

M
ay

 2
0,

 2
01

6.
ee

  P
er

so
na

l 
co

m
m

un
ic

at
io

n,
 A

. 
B

ut
le

r, 
D

iv
is

io
n 

of
 H

ea
lt

h 
C

ar
e 

Fi
na

nc
e 

&
 A

dm
in

is
tr

at
io

n,
 M

ar
ch

 2
3,

 2
01

6.
ff
  P

er
so

na
l 

co
m

m
un

ic
at

io
n,

 J
. 

Se
yl

le
r, 

Te
xa

s 
H

ea
lt

h 
&

 H
um

an
 S

er
vi

ce
s,

 M
ar

ch
 2

8,
 2

01
6.

gg
  P

er
so

na
l 

co
m

m
un

ic
at

io
n,

 K
. 

Y
ou

ng
, 

U
ta

h 
D

ep
ar

tm
en

t 
of

 H
ea

lt
h,

 M
ay

 3
1,

 2
01

6.
hh

  P
er

so
na

l 
co

m
m

un
ic

at
io

n,
 D

. 
Fu

oc
o,

 V
er

m
on

t 
A

ge
nc

y 
of

 H
um

an
 S

er
vi

ce
s,

 M
ay

 2
7,

 2
01

6.
ii   

Pe
rs

on
al

 c
om

m
un

ic
at

io
n,

 B
. 

M
cC

or
m

ic
k,

 V
ir

gi
ni

a 
D

ep
ar

tm
en

t 
of

 M
ed

ic
al

 A
ss

is
ta

nc
e 

Se
rv

ic
es

, 
M

ay
 1

1,
 2

01
6.

jj   
Pe

rs
on

al
 c

om
m

un
ic

at
io

n,
 A

. 
M

cK
oy

, 
W

as
hi

ng
to

n 
H

ea
lt

h 
C

ar
e 

A
ut

ho
ri

ty
, 

M
ar

ch
 2

8,
 2

01
6.

kk
  P

er
so

na
l 

co
m

m
un

ic
at

io
n,

 R
. 

D
. 

E
rn

es
t 

Jr
., 

W
es

t 
V

ir
gi

ni
a 

B
ur

ea
u 

fo
r 

M
ed

ic
al

 S
er

vi
ce

s,
 M

ay
 1

1,
 2

01
6.

ll   
Pe

rs
on

al
 C

om
m

un
ic

at
io

n,
 S

. 
T

ho
m

as
, 

W
is

co
ns

in
 D

ep
ar

tm
en

t 
of

 H
ea

lt
h 

Se
rv

ic
es

, 
M

ay
 2

5,
 2

01
6.

m
m

  P
er

so
na

l 
C

om
m

un
ic

at
io

n,
 A

. 
B

ur
to

n,
 W

yo
m

in
g 

M
ed

ic
ai

d,
 M

ay
 1

7,
 2

01
6.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

558 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

REFERENCES

Aetna. 2016. Vision benefits. https://www.aetnabetterhealth.com/illinois/members/icp/vision 
(accessed May 19, 2016).

AHCCCS (Arizona Health Care Cost Containment System). 2016a. AHCCCS eligibility re-
quirements February 1, 2016. https://www.azahcccs.gov/Members/Downloads/Eligibility 
Requirements.pdf (accessed April 12, 2016).

———. 2016b. Chapter 300 medical policy for AHCCCS covered services. Phoenix: AHCCCS. 
https://www.azahcccs.gov/shared/Downloads/MedicalPolicyManual/Chap300.pdf (ac-
cessed June 30, 2016).

———. 2016c. Chapter 400 medical policy for maternal and child health. Phoenix: AHCCCS. 
https://www.azahcccs.gov/shared/Downloads/MedicalPolicyManual/Chap400.pdf (ac-
cessed June 30, 2016).

———. 2016d. Covered medical services. https://azahcccs.gov/Members/AlreadyCovered/ 
coveredservices.html (accessed April 8, 2016).

Alabama Medicaid Agency. 2013. Your guide to Alabama Medicaid. Montgomery: Ala-
bama Medicaid Agency. http://216.226.177.83/documents/4.0_Programs/4.2_Covered_ 
Services/4.2_Your_Guide_to_Medicaid_12-13.pdf (accessed June 30, 2016).

———. 2014. Medicaid eligibility handout. Montgomery: Alabama Medicaid Agency. http://
medicaid.alabama.gov/documents/3.0_Apply/3.1_General_Info/3.1_MAGI_Medicaid_
Eligibility_Handout_3-1-16.pdf (accessed June 30, 2016).

Alaska Department of Health and Social Services. 2012. Alaska Medicaid recipient services. 
Anchorage: Alaska Department of Health and Social Services. http://dhss.alaska.gov/dhcs/ 
Documents/PDF/Recipient-Handbook.pdf (accessed June 30, 2016).

———. 2013. Vision services, policies, and procedures. In Alaska medical assistrance provider 
billing manual. Anchorage: Alaska Department of Health and Social Services. http://
manuals.medicaidalaska.com/vision/vision.htm (accessed June 30, 2016).

———. 2016. MAGI Medicaid income eligibility standards—FPL based. Anchorage: Alaska 
Department of Health and Social Services. http://dpaweb.hss.state.ak.us/POLICY/PDF/
Medicaid_standards.pdf (accessed June 30, 2016).

Anderson, C. 2014. Maryland Medicaid. https://www.healthinsurance.org/maryland-medicaid 
(accessed July 10, 2016).

———. 2015a. Connecticut Medicaid. https://www.healthinsurance.org/connecticut-medicaid 
(accessed July 10, 2016).

———. 2015b. Delaware Medicaid. https://www.healthinsurance.org/delaware-medicaid  
(accessed July 10, 2016).

———. 2015c. District of Columbia Medicaid. https://www.healthinsurance.org/dc-medicaid 
(accessed July 10, 2016).

———. 2015d. Georgia Medicaid. https://www.healthinsurance.org/georgia-medicaid  
(accessed July 10, 2016).

———. 2015e. Maine Medicaid. https://www.healthinsurance.org/maine-medicaid (accessed 
July 10, 2016).

———. 2015f. Massachusetts Medicaid. https://www.healthinsurance.org/massachusetts-
medicaid (accessed July 10, 2016).

———. 2015g. Michigan Medicaid. https://www.healthinsurance.org/michigan-medicaid  
(accessed July 10, 2016).

———. 2016. Illinois Medicaid. https://www.healthinsurance.org/illinois-medicaid/ (accessed 
July 10, 2016).

Arkansas Department of Human Services. 2012. Arkansas Medicaid program overview sfy 2012. 
Little Rock, AR: Division of Medical Services. http://humanservices.arkansas.gov/dms/
DMS%20Public/Medicaid_Program_Overview_SFY2012.pdf (accessed June 30, 2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

APPENDIX G 559

ARMedicaid. n.d. Medicaid vision program coverage. Little Rock: Arkansas Department of 
Human Services. https://static.ark.org/eeuploads/hbe/PediatricVision_Benchmark_Plan.
pdf (accessed June 30, 2016).

Brooks, T., J. Touschner, S. Artiga, J. Stephens, and A. Gates. 2015. Modern era Medicaid: 
Findings from a 50-state survey of eligibility, enrollment, renewal, and cost-sharing poli-
cies in Medicaid and CHIP as of January 2015. Menlo Park, CA: The Henry J. Kaiser 
Family Foundation.

CDHCS (California Department of Health Care Services). 2016a. Medi-Cal benefits.  
http://www.coveredca.com/medi-cal/benefits/ (accessed March 8, 2016).

———. 2016b. Medi-Cal eligibility and Covered California: Frequently asked questions. 
http://www.dhcs.ca.gov/services/medi-cal/eligibility/Pages/Medi-CalFAQs2014a.aspx  
(accessed April 8, 2016).

Children’s Vision Georgia. 2013. Georgia Medicaid and PeachCare vision benefits for chil-
dren. Atlanta: Children’s Vision Georgia. http://www.childrensvisiongeorgia.org/cvg/wp- 
content/uploads/2014/12/CVG-GA-Medicaid-and-PeachCare-Vision-Benefits-for- 
Children-Table-1.29.13.pdf (accessed June 30, 2016).

CMS (Centers for Medicare & Medicaid Services). 2014. State Medicaid and CHIP income 
eligibility standards. Baltimore, MD: CMS. https://www.medicaid.gov/medicaid-chip-
program-information/program-information/downloads/medicaid-and-chip-eligibility-
levels-table.pdf (accessed June 30, 2016).

COHCPF (Colorado Department of Health Care Planning and Financing). 2016. Colorado Med-
icaid: Benefits & services overview. https://www.colorado.gov/hcpf/colorado-medicaid- 
benefits-services-overview (accessed April 8, 2016).

Colorado Medical Assistance Program. 2015. Vision care and eyewear manual. Denver: Colo-
rado Department of Health Care Policy & Financing. https://www.colorado.gov/pacific/
sites/default/files/CMS1500_VisionEyewear_6.pdf (accessed June 30, 2016).

Commonwealth of Kentucky. n.d. Kentucky medical member handbook. Frankfort: Kentucky 
Department of Medicaid Services. http://kidshealth.ky.gov/en/kchip/costs.htm (accessed 
June 30, 2016).

Cover Virginia. n.d. Am I eligible? http://www.coverva.org/button_eligibility.cfm (accessed 
May 12, 2016).

DHCF (Department of Health Care Finance). 2012. D.C. Medicaid fee-for-service member 
handbook. Washington: Government of the District of Columbia. http://dhcf.dc.gov/
sites/default/files/dc/sites/dhcf/publication/attachments/DHCF%20FFS%20Medicaid%20 
Version%2013_red.pdf (accessed June 30, 2016).

———. 2016. Optometry services notice of final rulemaking. Washington: Government of 
the District of Columbia. http://dhcf.dc.gov/sites/default/files/dc/sites/dhcf/publication/
attachments/Optometry%20Services%20Notice%20of%20Final%20Rulemaking.pdf 
(accessed June 30, 2016).

DHCFP (Department of Health Care Financing and Policy). 2015. Medicaid services manual. 
Carson City: Nevada Department of Health and Human Services. http://dhcfp.nv.gov/
uploadedFiles/dhcfpnvgov/content/Resources/AdminSupport/Manuals/MSM/C1100/
MSM_1100_15-10-01.pdf (accessed June 30, 2016).

DMAP (Delaware Medical Assistance Program). 2016. General policy manual. New Castle: 
Delaware Health and Social Services. http://www.dmap.state.de.us/downloads/manuals/
General.Policy.Manual.20150714.pdf (accessed June 30, 2016).

———. n.d. Optician services. New Castle: Delaware Health and Social Services. http://www.
dmap.state.de.us/downloads/manuals/optician.provider.specific.pdf (accessed June 30, 
2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

560 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

DMAS (Department of Medical Assistance Services). 2012. Covered services and limita-
tions. Richmond: Virginia Medicaid. https://www.ecm.virginiamedicaid.dmas.virginia.
gov/WorkplaceXT/getContent?vsId={1472F4F9-6938-403F-BE93-76BF912A374
F}&impersonate=true&objectType=document&id={7D859539-B064-4F1F-B168-
D63EE45A0437}&objectStoreName=VAPRODOS1 (accessed June 30, 2016).

DVHA (Department of Vermont Health Access). 2012. Medicaid covered services rules. 
Waterbury: Vermont Agency of Human Services. http://humanservices.vermont.gov/on-
line-rules/dvha/medicaid-covered-services-7100-7700-1/view (accessed April 8, 2016).

———. 2015. Vermont Medicaid eyeglass–program: Frequently asked questions. Waterbury: 
Vermont Agency of Human Services. https://vtmedicaid.com/Information/VTFAQVision 
07012015.pdf (accessed April 8, 2016).

———. 2016a. The Department of Vermont Health Access medical policy. Waterbury: Ver-
mont Agency of Human Services. http://dvha.vermont.gov/for-providers/vision042516.
pdf (accessed May 31, 2016).

———. 2016b. Provider manual. Waterbury: Vermont Agency of Human Services. http:// 
vtmedicaid.com/assets/manuals/VTMedicaidProviderManual.pdf (accessed May 31, 2016).

Florida Agency for Health Care Administration. n.d. Covered services. Tallahassee: Flor-
ida Department of Children and Families. http://www.betterhealthflorida.com/pdf/PT_ 
CoveredServices.pdf (accessed April 8, 2016).

———. 2015. Florida Medicaid visual aid services coverage policy. Tallahasse: Florida Depart-
ment of Children and Families.

ForwardHealth. 2016. Covered and noncovered services: Covered services and requirements. 
Madison: Wisconsin Department of Health Services. https://www.forwardhealth.wi.gov/
WIPortal/Subsystem/KW/Display.aspx?ia=1&p=1&sa=64&s=2&c=61 (accessed May 26,  
2016).

Georgia DCH (Department of Community Health). 2016. Policies and procedures for vison 
care services. Atlanta, GA: Georgia DCH. https://www.mmis.georgia.gov/portal/Portals/0/ 
StaticContent/Public/ALL/HANDBOOKS/Vision%20Care%20Manual%20April%20
2016%20%20V1%2010-05-2016%20223805.pdf (accessed May 19, 2016).

Hawaii Department of Health. 2011a. Chapter 20: Eye examinations/vision and hearing. In 
Hawaii Medicaid provider manual. Honolulu: Hawaii Department of Health. http://www.
med-quest.us/PDFs/Provider%20Manual/PMChp2011.pdf (accessed May 18, 2016).

———. 2011b. Provider manual: Appendix 1 services and items not covered by the Hawaii 
Medicaid program. Honolulu: Haiwaii Department of Health. http://www.med-quest.us/
PDFs/Appendix01/A50toA54ServicesandItemsNotCovered.pdf (accessed April 8, 2016).

Healthinsurance.org. 2015a. Missouri Medicaid. https://www.healthinsurance.org/missouri-
medicaid (accessed July 10, 2016).

———. 2015b. Virginia Medicaid. https://www.healthinsurance.org/virginia-medicaid  
(accessed July 10, 2016).

Horizon NJ Health. 2014. Member handbook. West Trenton: Horizon Blue Cross Blue 
Shield of New Jersey. https://www.horizonnjhealth.com/sites/default/files/Member_Hand 
book_1_0.pdf (accessed July 18, 2016).

HPSM (Health Plan of San Mateo). 2016. Medi-Cal benefits & costs. https://www.hpsm.org/
members/medi-cal/costs.aspx (accessed April 8, 2016).

Husky Health Connecticut. 2015. Husky health program member handbook: Husky A, 
Husky C, Husky D. Hartford: Connecticut Department of Social Services. http://
www.huskyhealthct.org/members/member_postings/member_benefits/HUSKY_A-C-D- 
Handbook_9-15.pdf (accessed April 8, 2016).

———. 2016. Husky health prior authorization requirements grid vision. http://www.husky 
healthct.org/providers/provider_postings/benefits_grids/Vision_Grid.pdf (accessed April 
8, 2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

APPENDIX G 561

Idaho Department of Health and Welfare. 2009. Administrative rule, 16.03.09, Medicaid Basic  
Plan Benefits. Caldwell: Idaho Department of Health and Welfare. http://adminrules.
idaho.gov/rules/current/16/0309.pdf (accessed April 12, 2016).

IHCP (Indiana Health Coverage Programs). 2016. Vision services. Indianapolis: Indiana 
Family & Social Services. http://provider.indianamedicaid.com/media/155592/vision%20
services.pdf (accessed April 8, 2016).

Illinois Department of HFS (Healthcare and Family Services). 2009. Handbook for provid-
ers of medical services, Chapter 100: General policy and procedures. Chicago: Illinois 
Department of HFS. http://www.hfs.illinois.gov/assets/100.pdf (accessed April 8, 2016).

———. 2012. Change to adult eyeglasses benefit effective July 1, 2012. Chicago: Illinois  
Department of HFS. http://www.illinois.gov/hfs/MedicalProviders/notices/Pages/
prn120630g.aspx (accessed April 12, 2016).

Iowa Department of Human Services. 2014. Optometrist and optician services provider 
manual. Des Moines: Iowa Department of Human Services. http://dhs.iowa.gov/sites/
default/files/Optomet.pdf (accessed May 19, 2016).

Kaiser Family Foundation. 2012a. Medicaid benefits: Eyeglasses. http://kff.org/medicaid/state-
indicator/eyeglasses (accessed March 8, 2016).

———. 2012b. Medicaid benefits: Optometrist services. http://kff.org/medicaid/state-indicator/ 
optometrist-services (accessed March 8, 2016).

KanCare. 2012. Basic eligibility requirements. Topeka: Kansas Department of Health and 
Environment. http://www.kancare.ks.gov/download/factsheets/Fact_Sheet_Medical_ 
Coverage_Basic_Eligibility_Requirements.pdf (accessed April 8, 2016).

———. 2016. Medicaid for Kansas. http://www.kancare.ks.gov/health_plan_info.htm  
(accessed April 8, 2016).

Kentucky CHFS (Cabinet for Health and Family Services). 2007. Kentucky Medicaid vision 
program manual. Frankfort: Kentucky Department of Medicaid Services. http://chfs.
ky.gov/nr/rdonlyres/eb814317-97a7-444f-a993-cbf8843f21db/0/visionman0616082.pdf 
(accessed April 8, 2016).

———. 2015. Programs and services. http://www.chfs.ky.gov/dms/services.htm (accessed April 
13, 2016).

KHPA (Kansas Health Policy Authority). 2010. Kansas Medical Assistance Program pro-
vider manual: Vision. Topeka: KHPA. https://www.kmap-state-ks.us/Documents/Content/ 
Provider%20Manuals/VISION_%2012272010_10153.pdf (accessed May 19, 2016).

Louisiana Medicaid. 2016. Medicaid services chart. Baton Rouge: Louisiana Department of 
Health & Hospitals. http://new.dhh.louisiana.gov/assets/docs/Making_Medicaid_Better/
Medicaid_Services_Chart.pdf (accessed April 8, 2016).

Maine DHHS (Department of Health and Human Services). 2012. Section 75: Vision services. 
In Chapter 101: MaineCare benefits manual. Augusta: Maine DHHS. Pp. 10–144. http://
www.maine.gov/sos/cec/rules/10/144/ch101/c2s075.docx (May 19, 2016).

Maryland DHMH (Department of Health and Mental Hygiene). 2014. 04 covered services. 
Baltimore: Maryland DHMH.

———. n.d. Medicaid eligibility and benefits. https://mmcp.dhmh.maryland.gov/Pages/
Medicaid-Eligibility-and-Benefits.aspx (accessed April 8, 2016).

MassHealth. 2008. Vision care manual. Quincy: Commonwealth of Massachusetts Executive 
Office of Health and Human Services. http://www.mass.gov/eohhs/docs/masshealth/regs-
provider/regs-visioncare.pdf (accessed May 19, 2016).

MDHHS (Michigan Department of Health and Human Services). 2016. Medcaid state 
plan. Lansing: MDHHS. http://www.mdch.state.mi.us/dch-medicaid/manuals/
MichiganStatePlan/MichiganStatePlan.pdf (April 14, 2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

562 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

Minnesota DHS (Department of Health Services). 2013. Minnesota health care programs 
(MHCP)—Medical Assistance (MA)—Fee-for-service (FFS). St Paul: Minnesota DHS. http://
www.dhs.state.mn.us/main/idcplg?IdcService=GET_FILE&RevisionSelectionMethod= 
LatestReleased&Rendition=Primary&allowInterrupt=1&noSaveAs=1&dDocName=
dhs16_174311 (accessed April 14, 2016).

———. 2016. Eyeglass and vision care. http://www.dhs.state.mn.us/main/idcplg?IdcService=GET_
DYNAMIC_CONVERSION&RevisionSelectionMethod=LatestReleased&dDocName= 
id_008954#cs (accessed May 19, 2016).

Mississippi Division of Medicaid. 2014. Administrative code. Jackson: Mississippi Division 
of Medicaid. https://www.medicaid.ms.gov/wp-content/uploads/2014/01/Admin-Code-
Part-217.pdf (accessed April 8, 2016).

———. 2016. Vision comparison chart. Jackson: Mississippi Division of Medicaid.
MO HealthNet. 2016. Optical manual. Jefferson City, MO: MO HealthNet. http://manuals.

momed.com/collections/collection_opt/print.pdf (accessed May 19, 2016).
Montana DPHHS (Department of Public Health and Human Services). 2013. Member guide: 

Montana Medicaid and Healthy Montana Kids Plus. Helena: Montana DPHHS. http://
dphhs.mt.gov/Portals/85/hrd/documents/memberguide.pdf (accessed April 8, 2016).

———. 2016. Before the Department of Public Health and Human Services of the state of 
Montana. Helena: Montana DPHHS. https://dphhs.mt.gov/Portals/85/rules/37-737pro-
arm.pdf (accessed May 26, 2016).

NC DMA (North Carolina Division of Medical Assistance). 2015a. General ophthalmo-
logical services. Raleigh: North Carolina Health and Human Services. https://ncdma.
s3.amazonaws.com/s3fs-public/documents/files/1T1.pdf (accessed July 19, 2016).

———. 2015b. Routine eye examination and visual aids. Raleigh: North Carolina Health and 
Human Services. https://www2.ncdhhs.gov/dma/mp/6A.pdf (accessed June 30, 2016).

NDDHS (North Dakota Department of Human Services). 2010. Medicaid general informa-
tion. https://www.nd.gov/dhs/services/medicalserv/medicaid/covered.html (accessed April 
8, 2016).

———. 2011. Provider manual for optometric and eyeglass services. Bismarck: NDDHS. 
http://www.nd.gov/dhs/services/medicalserv/medicaid/docs/optometric-manual.pdf (ac-
cessed July 19, 2016).

Nebraska DHHS (Department of Health & Human Services). 2016. Medicaid eligibility. 
Lincoln: Nebraska DHHS.

Nebraska Medicaid Program. 2014. Services covered by Medicaid. http://dhhs.ne.gov/medicaid/ 
Pages/med_medserv.aspx (accessed April 8, 2016).

New Hampshire Medicaid. 1994. Chapter He-W 500: Medical Assistance. http://www.gencourt. 
state.nh.us/rules/state_agencies/he-w500.html (accessed June 3, 2016).

———. 2013. Vision provider manual, volume II. Concord: New Hampshire Department 
of Health and Human Services. https://nhmmis.nh.gov/portals/wps/wcm/connect/ 
0a16230040ce67c6ab9dff3e8fa48611/NH+Medicaid+Final+Vision+Provider+Billing+ 
Manual+20130401.pdf?MOD=AJPERES (accessed May 23, 2016).

New Hampshire Medicaid Care Management. 2015. Meet your health plans. Concord: New 
Hampshire Department of Health and Human Services. http://www.dhhs.nh.gov/ombp/
caremgt/documents/dcs-1060-mcm-sbs.pdf (accessed April 8, 2016).

New Hampshire Medicaid Client Services. 2014. Recipient information about: Recipient 
responsibilities, transportation, service limits, co-payments, non-covered services, pre-
scription drugs, prior authorization. Concord: New Hampshire Department of Health 
and Human Services. http://www.dhhs.nh.gov/ombp/medicaid/documents/med77l.pdf 
(accessed April 8, 2016).

New Jersey DMAHS (Division of Medical Assistance and Health Services). 2004. Chapter 49 
administration manual. Trenton: New Jersey Department of Human Services.

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

APPENDIX G 563

New York State Medicaid Program. 2013. Vision care manual policy guidelines. Albany: New 
York State Medicaid Program. https://www.emedny.org/ProviderManuals/VisionCare/
PDFS/VisionCare_Policy_Guidelines.pdf (accessed May 23, 2016).

NMAC (New Mexico Administrative Code). 2010. New Mexico register. Santa Fe: Commis-
sion of Public Records, Administrative Law Division. http://164.64.110.239/nmregister/
xxi/xxi09/8.310.6amend.htm (accessed May 23, 2016).

NMAP (Nebraska Medical Assistance Program). 2003. Manual letter # 59-2003 and support 
manual. Lincoln: Nebraska Department of Health & Human Services. http://www.sos.
ne.gov/rules-and-regs/regsearch/Rules/Health_and_Human_Services_System/Title-471/
Chapter-24.pdf (accessed May 20, 2016).

Norris, L. 2014a. New Jersey Medicaid. https://www.healthinsurance.org/new-jersey-medicaid 
(accessed July 10, 2016).

———. 2014b. Wisconsin Medicaid. https://www.healthinsurance.org/wisconsin-medicaid 
(accessed July 10, 2016).

———. 2015a. Alaska Medicaid. https://www.healthinsurance.org/alaska-medicaid (accessed 
July 10, 2016).

———. 2015b. California Medicaid. https://www.healthinsurance.org/california-medicaid  
(accessed July 10, 2016).

———. 2015c. Colorado Medicaid. https://www.healthinsurance.org/colorado-medicaid  
(accessed July 10, 2016).

———. 2015d. Florida Medicaid. https://www.healthinsurance.org/florida-medicaid (accessed 
July 10, 2016).

———. 2015e. Hawaii Medicaid. https://www.healthinsurance.org/hawaii-medicaid (accessed 
July 10, 2016).

———. 2015f. Indiana Medicaid. https://www.healthinsurance.org/indiana-medicaid (accessed 
July 10, 2016).

———. 2015g. Kansas Medicaid. https://www.healthinsurance.org/kansas-medicaid (accessed 
July 10, 2016).

———. 2015h. Kentucky Medicaid. https://www.healthinsurance.org/kentucky-medicaid  
(accessed July 10, 2016).

———. 2015i. Minnesota Medicaid. https://www.healthinsurance.org/minnesota-medicaid 
(accessed July 10, 2016).

———. 2015j. Mississippi Medicaid. https://www.healthinsurance.org/mississippi-medicaid 
(accessed July 10, 2016).

———. 2015k. Nevada Medicaid. https://www.healthinsurance.org/nevada-medicaid  
(accessed July 10, 2016).

———. 2015l. New Mexico Medicaid. https://www.healthinsurance.org/new-mexico-medicaid 
(accessed July 10, 2016).

———. 2015m. New York Medicaid. https://www.healthinsurance.org/new-york-medicaid 
(accessed July 10, 2016).

———. 2015n. North Carolina Medicaid. https://www.healthinsurance.org/north-carolina-
medicaid (accessed July 10, 2016).

———. 2015o. North Dakota Medicaid. https://www.healthinsurance.org/north-dakota- 
medicaid (accessed July 10, 2016).

———. 2015p. Ohio Medicaid. https://www.healthinsurance.org/ohio-medicaid (accessed July 
10, 2016).

———. 2015q. Pennsylvania Medicaid. https://www.healthinsurance.org/pennsylvania- 
medicaid (accessed July 10, 2016).

———. 2015r. Rhode Island Medicaid. https://www.healthinsurance.org/rhode-island- 
medicaid (accessed July 10, 2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

564 MAKING EYE HEALTH A POPULATION HEALTH IMPERATIVE

———. 2015s. South Carolina Medicaid. https://www.healthinsurance.org/south-carolina-
medicaid (accessed July 10, 2016).

———. 2015t. South Dakota Medicaid. https://www.healthinsurance.org/north-dakota- 
medicaid (accessed July 10, 2016).

———. 2015u. Tennessee Medicaid. https://www.healthinsurance.org/tennessee-medicaid  
(accessed July 10, 2016).

———. 2015v. Texas Medicaid. https://www.healthinsurance.org/texas-medicaid (accessed 
July 10, 2016).

———. 2015w. Utah Medicaid. https://www.healthinsurance.org/utah-medicaid (accessed 
July 10, 2016).

———. 2015x. Wyoming Medicaid. https://www.healthinsurance.org/wyoming-medicaid  
(accessed July 10, 2016).

———. 2016a. Alabama Medicaid. https://www.healthinsurance.org/alabama-medicaid  
(accessed July 10, 2016).

———. 2016b. Arkansas Medicaid. https://www.healthinsurance.org/arkansas-medicaid  
(accessed July 10, 2016).

———. 2016c. Idaho Medicaid. https://www.healthinsurance.org/idaho-medicaid (accessed 
July 10, 2016).

———. 2016d. Iowa Medicaid. https://www.healthinsurance.org/iowa-medicaid (accessed 
July 10, 2016).

———. 2016e. Louisiana Medicaid. https://www.healthinsurance.org/louisiana-medicaid  
(accessed July 10, 2016).

———. 2016f. Montana Medicaid. https://www.healthinsurance.org/montana-medicaid  
(accessed July 10, 2016).

———. 2016g. New Hampshire Medicaid. https://www.healthinsurance.org/new-hampshire-
medicaid (accessed July 10, 2016).

———. 2016h. Oregon Medicaid. https://www.healthinsurance.org/oregon-medicaid (accessed 
July 10, 2016).

———. 2016i. West Virginia Medicaid. https://www.healthinsurance.org/west-virginia- 
medicaid (accessed July 10, 2016).

ODM (Ohio Department of Medicaid). n.d. Ohio Medicaid covered services. http://medicaid.
ohio.gov/FOROHIOANS/CoveredServices.aspx#671251-medical-and-surgical-vision-
services (accessed April 8, 2016).

OHCA (Ohio Health Care Association). 2014. Re: Changes in co-pays for SoonerCare mem-
bers. Oklahoma City: State of Oklahoma. https://www.okhca.org/WorkArea/linkit.aspx? 
LinkIdentifier=id&ItemID=16024&libID=15007 (accessed July 19, 2016).

———. 2015. Title 317. Oklahoma health care authority chapter 30. Medical providers-fee 
for service. Oklahoma City: Oklahoma Medicaid Agency.

OHP (Oregon Health Plan). n.d. Oregon health plan benefits frequently asked questions. 
http://www.oregon.gov/oha/healthplan/Pages/benefits-faq.aspx (accessed April 8, 2016).

SD DSS (South Dakota Department of Social Services). 2015. South Dakota Medicaid recipient 
handbook. Pierre: SD DSS. https://dss.sd.gov/formsandpubs/docs/MEDSRVCS/Medical 
AssistanceRecipientHdbk.pdf (accessed April 8, 2016).

South Carolina Healthy Connections. 2008. South Carolina Healthy Connections Medicaid 
program. Columbia: South Carolina Department of Health and Human Services. https://
www.scdhhs.gov/internet/pdf/Medicaid%20Handbook.pdf (accessed April 8, 2016).

———. 2015. Appendix 3 copayment schedule. Columbia: South Carolina Department of  
Health and Human Services. https://www.scdhhs.gov/internet/pdf/manuals/Appendix% 
203.pdf (accessed May 20, 2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

APPENDIX G 565

———. 2016. Physicians provider manual. Columbia: South Carolina Department of 
Health and Human Services. https://www.scdhhs.gov/internet/pdf/manuals/Physicians/ 
Section%202.pdf (accessed May 20, 2016).

State of Michigan. 2016. Health care programs eligibility. http://www.michigan.gov/ 
mdhhs/0,5885,7-339-71547_4860-35199--,00.html (accessed April 14, 2016).

State of Rhode Island. 2016. Vision coverage guidelines. http://www.eohhs.ri.gov/Providers 
Partners/ProviderManualsGuidelines/MedicaidProviderManual/Vision/VisionCoverage 
Policy.aspx (accessed April 8, 2016).

TennCare. 2014. TennCare quick guide. Nashville, TN: Division of Health Care Finance & 
Administration. https://www.tn.gov/assets/entities/tenncare/attachments/quickguide.pdf 
(accessed July 19, 2016).

———. 2015. TennCare benefit package. Nashville, TN: Division of Health Care Finance & 
Administration. https://www.tn.gov/assets/entities/tenncare/attachments/benefitpackages.
pdf (accessed April 8, 2016).

Texas HHSC (Health and Human Services Commission). 2014. What’s covered. https://chip 
medicaid.org/en/Benefits (accessed July 19, 2016).

Texas Medicaid. 2015. Texas administrative code. http://texreg.sos.state.tx.us/public/
readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_
tac=&ti=1&pt=15&ch=354&rl=1015 (accessed April 8, 2016).

Utah Department of Health. 2015. Section 2: Vision care services. Salt Lake City: Utah Divi-
sion of Medicaid and Health Financing. https://medicaid.utah.gov/Documents/manuals/
pdfs/Medicaid%20Provider%20Manuals/Vision%20Care%20Services/Vision7-15.pdf 
(accessed May 23, 2016).

———. 2016. Medicaid member guide. Salt Lake City: Utah Department of Health. https://
health.utah.gov/umb/forms/pdf/Medicaid_Member_Guide.pdf (accessed April 8, 2016).

Washington Apple Health. 2016a. Physician-related services/health care professional services 
provider guide. Olympia: Washington State Health Care Authority. http://www.hca.
wa.gov/medicaid/billing/Documents/guides/physician-related_services_mpg.pdf (accessed 
April 8, 2016).

———. 2016b. Vision hardware for clients age 20 and younger: Provider guide. Olym-
pia: Washington State Health Care Authority. http://www.hca.wa.gov/medicaid/billing/ 
documents/guides/vision_hardware_for_kids_bi.pdf (accessed April 8, 2016).

———. 2016c. Washington Apple health income and resource standards. Olympia: Washing-
ton State Health Care Authority. http://www.hca.wa.gov/medicaid/eligibility/Documents/
incomestandards.pdf (accessed April 8, 2016).

West Virginia BMS (Bureau for Medical Services). 2015. Chapter 525 vision services. Charles-
ton: West Virginia Department of Health and Human Resources. http://www.dhhr.
wv.gov/bms/Provider/Documents/Manuals/Chapter_525_Vision_Services.pdf (accessed 
April 8, 2016).

Wyoming Department of Health. 2011. Medicaid handbook. Cheyenne: Wyoming Department 
of Health. http://wyequalitycare.acs-inc.com/manuals/Client_Handbook_08.25.11.pdf 
(accessed April 8, 2016).

———. 2016. CMS 1500 ICD-10. Cheyenne: Wyoming Department of Health. http://
wyequalitycare.acs-inc.com/manuals/Manual_CMS1500_4_1_16_final.pdf (accessed 
May 17, 2016).

———. n.d. Wyoming Medicaid rules. Cheyenne: Wyoming Department of Health. http://
soswy.state.wy.us/Rules/RULES/6252.pdf (accessed April 8, 2016).

http://www.nap.edu/23471


Making Eye Health a Population Health Imperative: Vision for Tomorrow

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/23471

	FrontMatter
	Reviewers
	Contents
	Acronyms and Abbreviations
	Preface
	Summary
	1 Introduction
	2 Understanding the Epidemiology of Vision Loss and Impairment in the United States
	3 The Impact of Vision Loss
	4 Surveillance and Research
	5 The Role of Public Health and Partnerships to Promote Eye and Vision Health in Communities
	6 Access to Clinical Vision Services: Workforce and Coverage
	7 Toward a High-Quality Clinical Eye and Vision Service Delivery System
	8 Meeting the Challenge of Vision Loss in the United States: Improving Diagnosis, Rehabilitation, and Accessibility
	9 Eye and Vision Health: Recommendations and a Path to Action
	Appendix A: Committee Biographies
	Appendix B: Committee Meeting Agendas
	Appendix C: Glossary
	Appendix D: Examples of Federal Entities Involved in Advancing Eye Health and Safety
	Appendix E: Examples of Recommended Eye Protection for Recreational Sports
	Appendix F: Eye and Vision Care Professionals and Education
	Appendix G: Medicaid Vision Coverage by State



