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About the American Optometric Association

The American Optometric Association (AOA) is the leading authority on and advocate for quality eye health care,
representing more than 48,000 doctors of optometry, optometry students and optometric professionals. As the sole
primary eye care provider in many communities across America, doctors of optometry are often a patient’s first entry
into the health care system, and have extensive, ongoing training to examine, diagnose, treat and manage disorders,
diseases and injuries that affect the eye and visual system. Through a nationwide public health initiative, AOA’s Eye
Deserve More campaign is fostering awareness of the importance of eye health and vision care and the overall health
benefits of in-person, comprehensive eye examinations with AOA doctors of optometry for all Americans.

Disclosure Statement
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Disclaimer

Recommendations made in this guideline do not represent a standard of care. Instead, the recommendations are
intended to assist the clinician in the decision-making process. Patient care and treatment should always be based
on a clinician’s independent professional judgment, given the patient’s circumstances, and in compliance with state
and federal laws and regulations.

The information in this guideline is current to the extent possible at the time of publication.
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EVIDENCE-BASED CLINICAL GUIDELINES
A. WHAT IS THE EVIDENCE-BASED PROCESS?

As a result of the Medicare Improvements for Patients and Providers Act of 2008, Congress commissioned the
Secretary of Health and Human Services to create a public-private program to develop and promote a common

set of standards for the development of clinical practice guidelines (CPGs). These standards address the structure,
process, reporting, and final products of systematic reviews of scientific research and evidence-based clinical practice
guidelines.

The Institute of Medicine (IOM), now the Health and Medicine Division of the National Academies of Sciences,
Engineering, and Medicine (NASEM), in response to a request from the Agency for Healthcare Research and Quality
(AHRQ), issued two reports in March 2011: Clinical Practice Guidelines We Can Trust and Finding What Works in
Health Care: Standards for Systematic Reviews.

In Clinical Practice Guidelines We Can Trust,' the IOM redefined CPGs as follows:

“Clinical practice guidelines are statements that include recommendations intended to optimize patient care that
are informed by a systematic review of the evidence and an assessment of the benefits and harms of alternative
care options.”

The report states that to be trustworthy, guidelines should:

¢ Be based on a systematic review of existing evidence.

e Be developed by a knowledgeable, multidisciplinary panel of experts and key stakeholders.

e Consider important patient subgroups and preferences, as appropriate.

e Be based on a transparent process that minimizes conflicts of interest and biases.

*  Provide a clear explanation of the logical relationships between alternative care options and health outcomes.
¢ Provide a grading of both the quality of evidence and the strength of the clinical recommendation.

e Be revised as appropriate when new evidence warrants modifications of recommendations.

Based on the IOM/NASEM reports, the AOA Evidence-based Optometry (EBO) Committee developed a 14-step
process to meet the current evidence-based recormmendations for trustworthy guidelines.
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AOA’s 14 Steps to Evidence-based Clinical Practice Guideline Development

1. Guideline Development Group (GDG): The Evidence-based Optometry (EBO) Committee selects a multidisciplinary panel of
experts, including patient and public representatives, to act as the Guideline Development Group (GDG).

2. Transparency and COI*: The GDG manages all conflict of interest (COI), which is documented by AOA staff and reviewed during
face-to-face meetings.

3 Clinical Questions*: The GDG defines the literature search criteria and identifies all clinical questions through a question
formulation meeting.

4. Search for Evidence: The AOA staff sends the search criteria and clinical questions for a systematic review of the literature
(outside researchers) and provides all obtained papers to the Guideline Development Reading Group (GDRG). Systematic reviews,
when available, are included in the guideline. No systematic review authors are participants in the GDG or GDRG.

Inclusion Criteria (must meet all): Scientific studies written in English that address the clinical question and that meet the patient
population or age range being addressed.

Exclusion Criteria (meets any of the following): Scientific studies that are not in English, animal studies, studies outside the
patient population or age range (if relevant), studies not addressing any topic of the clinical questions searched.

5. Grade Evidence/Quality: Two scientific readers and one member from the GDRG are randomly selected to read and grade
each paper. They separately grade the paper for quality of evidence based on predetermined grading criteria and state the clinical
recommendation(s).

6. Articulate Clinical Recommendations/Strength*: The GDRG and GDG clinical experts review all clinical recommendations
and articulate each for inclusion in the guideline during an “articulation of recommendations” meeting(s). There are single and/or
aggregate recommendations made and a strength level is assigned. Potential benefits and harms, costs, and patient preferences
are identified, as well as any gaps in research, and each is documented.

7. Write the Draft: The AOA staff send the articulation results to the writer to develop draft 1.
8. Draft Review and Edits*: The GDG reads draft 1, discusses, and edits.
9. Rewrite/Final Drafts: The AOA staff send the draft results to the writer for writing/revisions for draft 2 (peer review draft) and send

to medical editor for copy editing. Additional reviews are completed as necessary.

10. Approval and Posting for Peer Review: The AOA staff and/or EBO Committee chair sends the peer review draft to AOA Board
of Trustees for approval to post for peer and public review. The draft is posted on the AOA website, along with a comment form,
and the review period is announced. Comments are solicited/collected electronically and comment authors are not made public.

11. Final Document Produced*: The GDRG and GDG clinical experts review all peer comments and revise the final document. They
may choose to include the peer review comment, not include the comment, and/or identify further gaps to review when preparing
the next edition. All comments are documented regarding actions taken/not taken and the final draft is produced.

12. Final Draft Approval and Legal Review: The final draft is reviewed by the AOA Board of Trustees and AOA Legal Counsel for
approval and verification that the GDG followed the evidence-based process as outlined by the National Academies of Sciences,
Engineering, and Medicine (NASEM) — Health and Medicine Division, previously the Institute of Medicine.

13. Post Guidelines: The AOA staff posts the evidence-based guideline to AOA website for public use.

14. Schedule Reviews: The GDG schedules a review to meet the NASEM guideline development standards and reviews all previously
identified gaps in medical research and any new evidence and revises the evidence-based guideline every 2 to 5 years.

*Denotes virtual meetings in 2020/2021/2022 due to the COVID-19 pandemic travel limitations
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B. HOW TO USE THIS GUIDELINE

The following table provides the grading system used in this guideline for rating evidence-based clinical statements.
Grades are provided for both quality of the evidence and strength of clinical recommendations.

Key to Evidence Quality and Strength of Clinical Recommendation Levels

Study Type
Grade | * Meta-Analysis
e Systematic Review
e Randomized Clinical Trial
¢ Diagnostic Studies (Grade A)
A o Do not have a narrow population
o Do not use a poor reference standard
o No case control studies of diseases or conditions
¢ Randomized Clinical Trial (weaker design)
e Cohort Studies
o Retrospective
o Prospective
B ¢ Diagnostic Studies (Grade B - only one of the following)
o Narrow population
o Sample used does not reflect the population to whom the test would apply
o Uses a poor reference standard
o Comparison between the test and reference standard is not blinded
o Case control studies of diseases or conditions
e Case Control Studies
o Study of sensitivity and specificity of a diagnostic test, population-based descriptive study of
diseases or conditions
o Retrospective
o Prospective
¢ Diagnostic Studies (Grade C - at least two or more of the following)
c o Narrow population
o Sample used does not reflect the population to whom the test would apply
o Uses a poor reference standard
o Comparison between the test and reference standard is not blinded
e Studies of Strong Design
o With substantial uncertainty about conclusions or serious doubts about generalizations, bias,
research design, or sample size
¢ Nonrandomized Trials
¢ Cross Sectional Studies
e Case Reports/Series
D e Reviews
e Position Papers
e Expert Opinion
¢ Reasoning from Principle
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Strength of Clinical Recommendation Levels

Strong Recommendation: The benefits of the recommendation clearly exceed the harms (or the harms
clearly exceed the benefits in the case of a negative recommendation) and the quality of evidence is excellent
(Grade A or B). In some clearly identified circumstances, a strong recommendation may be made on lesser
evidence when high-quality evidence is impossible to obtain and the anticipated benefits strongly outweigh the
harms.

This recommendation should be followed unless a clear and compelling rationale for an alternative approach is
present.

Recommendation: The benefits of the recommendation exceed the harms (or the harms exceed the benefits
in the case of a negative recommendation), but the quality of evidence is not as strong (Grade B or C). In
some clearly identified circumstances, a recommendation may be made on lesser evidence when high-quality
evidence is impossible to obtain and the anticipated benefits strongly outweigh the harms.

This recommendation should generally be followed but remain alert for new information.

Discretional: The current evidence is insufficient to assess the balance of benefits and harms of the
recommendation. Evidence may be lacking, of poor quality, or conflicting, and the balance of benefits and
harms cannot be determined.

There should be an awareness of this recommendation but a flexibility in clinical decision-making, as well as
remaining alert for new information.

Clinical Notes and Statements shown throughout the guideline may have quality of evidence grades (A, B, C, or
D). For example, a clinical note or statement with a quality of evidence grade of “B” is shown as “(Evidence Grade:
B).”

Evidence-based Action Statements will be highlighted in an “Action” box, with the quality of evidence, level of
confidence, and clinical recommendation level information listed. For example:
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EVIDENCE-BASED ACTION STATEMENT: Older individuals (=60 years of age) with central and/or peripheral
vision loss should be counseled by their eye doctor about the potential for an increased risk of falls.205-208

Evidence Quality: Grade B, Systematic Review, Cohort-Prospective Studies, Cohort-Retrospective Study.
Level of Confidence: Medium.

Clinical Recommendation Level: Recommendation. This recommendation should generally be followed but
remain alert for new information.

Evidence Statements: In the Salisbury Eye Evaluation Study, visual field loss was reported to be the primary
vision component that increases the risk of falls. For each 10 percent loss in visual field, individuals experienced
8 percent higher odds of falling, after adjustment for other factors. Peripheral visual field loss, in particular,

was statistically significant. Visual field reduction is most likely related to the risk of falls through its effects on
postural stability, the ability to maneuver around objects and decreased ability to detect steps or changes in
surfaces. Although visual field loss cannot be reversed, persons with such deficits may benefit from mobility
training to navigate the environment more safely and reduce the risk of falling.2 (Evidence Grade: B)

The Los Angeles Latino Eye Study found that both central and peripheral visual impairment were associated
with increased risk of falls and falls with injury, independent of age, gender and co-morbidities. Impairment in
central vision increased the risk of falls by 2.4 times and falls with injury by 2.8 times. Peripheral vision loss
increased falls risk 1.4-fold for both outcomes. Patients may benefit from being counseled about the impact of
impaired vision on the increased risk of falls.?’” (Evidence Grade: B)

A combination of interventions, including exercise and vision assessment and treatment, may help prevent
injurious falls.?%® (Evidence Grade: B)

Impaired vision is an important and independent risk factor for falls. Strong association exists between depth
perception and falls, and distance edge contrast sensitivity and visual acuity, have also been linked to the
risk of falls. Good visual acuity and distance edge contrast sensitivity have been shown to be important for
detecting and avoiding hazards in the environment, especially when walking. The strong association between
depth perception and falls suggests intact stereocacuity may be important for fall prevention.?*® (Evidence
Grade: C)

Cost-effective measures such as ensuring patient’s spectacle correction is current, or the use of cataract
surgery, when indicated, may also maximize vision and have an impact on preventing falls in older people.?*®
(Evidence Grade: C)

Potential Benefits: Patients with central and/or Potential Risks/Harms: None.
peripheral vision loss/impairment may benefit from
fall prevention counseling and intervention when
initially diagnosed.

Benefits and Harms Assessment: Benefits significantly outweigh harms.

Potential Costs: Direct costs of counseling as part of a comprehensive eye and vision examination.

Value Judgments: None.
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Role of Patient Preferences: Moderate.

Intentional Vagueness: Specific type/form of counseling is not stated, as it is patient specific.

Gaps in Evidence: Research is needed to further evaluate the relationship between different forms of vision
loss/impairment and falls.

The Action Statement profile provides additional information related to the development and implementation of the
clinical recommendation. The following is an explanation of the categories listed in the profile:

Evidence Quality — The quality of evidence grade (A, B, C, or D) or the aggregate quality of evidence grade (if
multiple studies were available for review) and the type of research study or studies reviewed.

Level of Confidence — The consistency of the evidence and the extent to which it can be trusted, specified as
high, medium, or low.

Clinical Recommendation Level — The level (Strong Recommendation, Recommendation, or Discretional)
assigned to the implementation of the clinical recommendation made in the Action Statement.

Evidence Statements — The clinical statements derived from research studies reviewed that support the Action
Statement.

Potential Benefits — Favorable changes which would likely occur if the Action Statement was followed.

Potential Risks/Harms — Adverse effects or unfavorable outcomes that may occur if the Action Statement was
followed.

Benefits and Harms Assessment — A comparison of the relationship of benefits to harms specified as
“benefits significantly outweigh harms” (or vice versa) or a “balance of benefits and harms.”

Potential Costs — Direct and indirect costs may include costs of the procedure, test, or medication; time spent
by the eye doctor counseling the patient; administrative time; patient/caregiver time off from work; etc.

Value Judgments — Determinations made by the Guideline Development Group in the development of the
Action Statement relating to guiding principles, ethical considerations, or other priorities.

Role of Patient Preference — The role the patient has in shared decision-making regarding implementation of
the Action Statement specified as large, moderate, small, or none.

Intentional Vagueness — Specific aspects of the Action Statement that are left vague due to factors such as the
role of clinical judgment, patient variability, concerns over setting legal precedent, etc.

Gaps in Evidence - Areas identified during evaluation of the research that show gaps in available evidence.

10 aoa.org


http://www.aoa.org/
http://www.aoa.org/

| AMERICAN OPTOMETRIC ASSOCIATION

Consensus-based Action Statements, based on consensus by the GDRG, will be highlighted in an “Action”
box, without any strength of evidence or clinical recommendation grading information listed. For example:

CONSENSUS-BASED ACTION STATEMENT: At the conclusion of an eye and vision examination, the
diagnosis of any eye or vision problems should be explained to the patient and related to the patient’s
symptoms, along with a discussion of treatment plans and prognosis.

Evidence Quality: There is a lack of published research to support or refute the use of this recommendation.

Benefits and Harms Assessment: Implementation of this recommendation is likely to increase patient
understanding of any diagnosed eye or vision problems and improve compliance with any recommended
treatment. The benefits of this recommendation were established by expert consensus opinion.

C. SUMMARY LISTING OF ACTION STATEMENTS

The following is a listing of the evidence-based and consensus-based recommendations for care contained in the
guideline:

Eye doctors should not rely on a single, normal confrontation visual field test result as proof that a field loss
is not present and should conduct formal perimetry on patients if there is a clinical suspicion of a visual field
defect.’®137 (Evidence Grade: B, Recommendation)

A comprehensive adult eye and vision examination should include, but is not limited to:
Patient and family history, including visual, ocular and general health, medication usage, and vocational
and avocational visual requirements
Measurement of visual acuity
Determination of refractive status

Assessment of ocular motility, binocular vision and accommodation, as appropriate, based on patient’s
age, visual signs, and symptoms

Ocular health examination, including evaluation of the anterior and posterior segments (dilated, unless
otherwise contraindicated), measurements of intraocular pressure, and visual field testing

Systemic health assessment, as indicated
Ancillary testing, as needed. (Consensus Statement)
At the conclusion of an eye and vision examination, diagnosis of any eye or vision problems should be explained

to the patient and related to the patient’s symptoms, along with a discussion of treatment plans and prognosis.
(Consensus Statement)

Eye doctors should advise patients on appropriate and trustworthy sources of eye and vision care information,
including providing educational materials and counseling about eye health and vision care topics, as
needed, 195.156.160.161.163.164 [Fy/idence Grade: B, Recommendation)

Eye doctors should counsel their patients on the benefits of a healthy lifestyle and remain alert for new research
that demonstrates the effects of diet and exercise on ocular and general health. (Consensus Statement)

Eye doctors should counsel their patients on smoking cessation. They should document discussions with their
patients about their smoking status and inform them about the benefits to their eyes, vision, and overall health
through smoking cessation.'”®'3 (Evidence Grade: B, Recommendation)
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Eye doctors should counsel their patients who are monocular or, when indicated, at-risk for ocular injuries to
wear appropriate eye protection with impact-resistant properties. (Consensus Statement)

Since exposure to ultraviolet (UV) radiation is a risk factor for disorders of the eye, eye doctors should advise their
adult patients about the benefits of the regular use of sunglasses that effectively block at least 99 percent of UVA
and UVB radiation and the use of hats with brims when outdoors. (Consensus Statement)

Older individuals (= 60 years of age) with central and/or peripheral vision loss should be counseled by their eye
doctor about the potential for an increased risk of falls.2%52% (Evidence Grade: B, Recommendation)

Patients who will undergo or have undergone ocular surgery or other specialty care should be counseled by their
eye doctor regarding their ongoing need for periodic comprehensive eye and vision examinations. (Consensus
Statement)

Comprehensive eye and vision examinations are recommended annually for persons 18 through 39 years of age
to optimize visual function, evaluate eye changes and provide for the early detection of sight-threatening eye and
systemic health conditions. Risk factors present may result in recommendations for more frequent evaluations.
(Consensus Statement)

Comprehensive eye and vision examinations are recommended annually for persons 40 through 64 years of age
to optimize visual function, evaluate eye changes and provide for the early detection of sight-threatening eye and
systemic health conditions. Risk factors present may result in recommendations for more frequent evaluations.
(Consensus Statement)

For persons 65 years of age or older, annual comprehensive eye and vision examinations are recommended
to optimize visual function, evaluate eye changes and provide for the early detection of sight-threatening
eye and systemic health conditions. Risk factors present may result in recommendations for more frequent
evaluations.®%0223 (Fyvidence Grade: C, Recommendation)

Adult patients should be advised by their eye doctor to seek eye care more frequently than the recommended re-
examination interval if new ocular, visual, or systemic health problems develop. (Consensus Statement)
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I. INTRODUCTION AND GUIDELINE OBJECTIVES

This Evidence-based Clinical Practice Guideline for the Comprehensive Adult Eye and Vision Examination describes
appropriate examination procedures for evaluation of the eye health and vision status of adult patients to reduce
the risk of vision loss and provide clear, comfortable vision. It contains recommendations for timely diagnosis,
intervention, and, when necessary, referral for consultation with and/or treatment by another health care provider.

The recommendations in this guideline were developed to assist doctors of optometry in providing eye and vision
examinations for adults. Others who assist in providing coordinated patient care for specific services may also gain
insight from this document.

The objectives of this Guideline are to help doctors of optometry achieve the following:
e Recommend an appropriate timetable for eye and vision examinations for adults (age 18 or older).
e  Select appropriate examination procedures for adults.
o [Effectively examine the eye health, vision status, and ocular manifestations of systemic disease of adults.

e Minimize or avoid the adverse effects of eye and vision problems in adults through prevention, early detection
and diagnosis, and patient management, including education and counseling.

e Inform and educate individuals and other health care practitioners about the importance of good vision and
the need for, and frequency of, comprehensive adult eye and vision examinations.

Il. BACKGROUND

Eye and vision disorders have broad implications in health care because of their potential for negatively impacting
activities of daily living, resulting in decreased quality of life.>® They are associated with loss of mobility and
independence,®’ difficulty maintaining employment,® and can lead to reduced social interaction and depression.®
Many eye and vision disorders are chronic conditions that can affect individuals for their entire lives. The economic
and social burdens of these conditions are substantial and projected to continue to increase as the aging population
expands.'?4

In 2015, a total of 1.02 million people in the United States were legally blind (best-corrected visual acuity of 20/200
or less in the better-seeing eye) and approximately 3.22 million people had visual impairment (best-corrected visual
acuity less than 20/40 in the better-seeing eye). In addition, up to 8.2 million people had reduced vision due to
uncorrected refractive errors. By 2050, the number of individuals with these conditions is projected to double to
approximately 2.01 million people with legal blindness, 6.95 million people with visual impairment and 16.4 million
with reduced vision due to uncorrected refractive errors.'s

Visual impairment increases with age among all racial and ethnic groups. The elderly population (65 years and older)
in the United States was approximately 56 million in 2020 and is estimated by the United States Census Bureau to
reach nearly 86 million by 2050.®

It is estimated that at least 40 percent of vision loss in the United States is either preventable or treatable with timely
intervention, yet many people are undiagnosed and untreated.’” The diagnosis and treatment of eye diseases such as
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cataracts and glaucoma, and vision problems including refractive errors and presbyopia, can result in improved visual
function and health-related quality of life for adults of all ages.'®2°

A. ADULT EYE AND VISION CHANGES

Adulthood involves a wide range of activities in which good visual function and eye health are of great value and
importance. Changes in visual function can affect an individual’s ability to perform many activities of daily living.®421-26
Since these changes can develop gradually and occur without symptoms, their effect on visual function and
performance may not be readily apparent.?’-2°

Normal age-related changes in visual function and ocular structures, and increases in the prevalence and incidence
of ocular and systemic disease with age, combine to make comprehensive eye and vision care services particularly
important for older adults.® The leading causes of vision impairment and blindness in the United States, other

than refractive errors, are primarily age-related diseases such as cataracts, glaucoma, and age-related macular
degeneration.®" In addition, diabetic retinopathy, the most common microvascular complication of diabetes, can
occur in adults of any age.®?

Refractive errors, cataracts, age-related macular degeneration, and diabetic retinopathy usually reduce central
vision, especially for reading and other near activities. Glaucoma characteristically affects peripheral vision, which
may alter balance and walking. Untreated, these conditions lead to problems with taking medications, keeping track
of personal information, walking, watching television, driving, and reading, and often create social isolation. Early
detection and treatment of these conditions are likely to translate into substantial economic savings and result in
improved quality of life.

B. OCULAR MANIFESTATIONS OF SYSTEMIC DISEASE

The eye is the only part of the human body where blood vessels and nerve tissue can be viewed directly in their
natural state. Alterations in retinal blood vessels allow the clinician to draw conclusions about the status of blood
vessels in the entire body.** Changes in the eye often precede or occur concurrently with various systemic conditions
and can represent important prognostic indications of disease progression.® A comprehensive eye examination
presents a unique opportunity to observe and evaluate the impact that systemic health problems such as diabetes,
hypertension, and hyperlipidemia have on the body and the eyes.

For some individuals, signs of an undetected systemic disease may initially be found during an eye examination.
Detection of systemic diseases through a comprehensive eye and vision examination can lead to earlier treatment
resulting in better patient care, avoidance of complications, and reduced health care costs.%¢%
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The following is a partial listing of systemic diseases whose ocular signs or symptoms may be observed or reported
during a comprehensive eye and vision examination.

Table 1

Systemic Diseases with Ocular Complications

Albinism®
Alzheimer’s disease®
Ankylosing spondylitis*
Arteriosclerosis®
Behget's disease*!
Chlamydia*>*
Cogan’s syndrome*
Crohn’s disease*
Diabetes mellitus®%

Hypertension®:5
Influenza®
Kawasaki disease®
Leukemia®”

Marfan syndrome®®
Migraing®
Multiple sclerosist®s!
Myasthenia gravis®
Nerve diseases and palsies®

Sarcoidosis’
Scleroderma’™
Sickle cell disease™ "
Sinusitis™
Sjégren’s syndrome®7”
Stevens-Johnson syndrome’®
Sturge-Weber syndrome’®
Syphilis*
Systemic lupus®®!

Fabry diseaset Neurofibromatosis® Thyroid dysfunction (e.g., Graves’ disease)®®
Gonorrhea® Pituitary tumors® Toxocariasis®8
Hepatitis*’ Psoriasis® Toxoplasmosis®
Herpes simplex* Reiter's syndrome® Tuberculosis® 8
Herpes zoster* Rheumatoid arthritis®”:68 Usher syndrome®”
Histoplasmosis® Rosacea® " Vitamin A deficiency?®
HIV/AIDS®" % Rubella™

C. FAILURE TO SEEK CARE

Although comprehensive eye and vision examinations are essential for timely diagnosis and treatment of eye diseases
and maintenance of good vision, many individuals do not seek regular eye care.® The cost of eye care, lack of
insurance, or perception that no care is needed were found to be the most common reasons for not seeking eye care
in adults age 40 years or older.®*°" A lack of transportation and difficulty trusting and communicating with the doctor
have also been reported as barriers to care.®>% In addition, many individuals may be unaware they have a sight-
threatening eye condition due to a lack of early symptoms?”°* and some people may not seek care because they
wrongly assume nothing can be done to improve their vision.® Others are not well informed or knowledgeable about
eye health, eye disease, or the need for regular eye examinations because messages about eye health and vision
care may not be conveyed to them by the media or their primary care provider.%

Also, there may be confusion regarding the terminology of what constitutes an “eye examination.” Limited screening
procedures, such as a visual acuity test given during a general physical examination or by the state Department of
Motor Vehicles, use of an online visual acuity screening, and other forms of public health vision screenings are not a
substitute for a comprehensive eye and vision examination. There is no evidence that visual acuity screening alone for
older adults is any better for improving clinical outcomes than no screening at all.®” (Evidence Grade: A)

Some individuals may choose to compensate for blurred vision by purchasing over-the-counter reading glasses
instead of seeking an examination to determine the cause of any reduced vision. In so doing, they fail to receive the
benefit of a comprehensive eye and vision examination, which may uncover sight-threatening eye or health problems.

The comprehensive adult eye and vision examination is an important component in the evaluation of an individual’s
overall health status. Its extensive nature enables assessment of an individual’'s eye, vision, and related health care
needs, and may provide access to other primary and preventive care services.
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D. EPIDEMIOLOGY OF EYE AND VISION DISORDERS IN ADULTS

The prevalence of common eye and vision conditions underscores the importance of regular eye and vision care.
Among the more frequent eye and vision conditions experienced by adults are:

e Refractive errors

Vision changes due to refractive errors (myopia, hyperopia, and/or astigmatism) are among the most frequent
reasons for consultation with an eye care practitioner. In addition, uncorrected refractive errors are the most
common cause of reduced vision.%1%" Blurred vision due to uncorrected refractive errors can have immediate
and long-term consequences such as lost educational and employment opportunities, reduced productivity,
impaired safety, and decreased health-related quality of life.'®1%2 Correction of refractive errors can lead to
improvement in visual acuity in the majority of patients over a wide range of ages.'®

Clinically significant refractive errors affect more than half of the United States population age 20 years or older.
Estimates based on the 1999-2004 National Health and Nutrition Examination Survey found the prevalence of
refractive errors in persons 20 years of age or older to be: myopia (< -1.00D) 33.1 percent; severe myopia (<
-5.00D) 6.5 percent; hyperopia (= +3.00D) 3.6 percent; astigmatism (= 1.00D) 36.2 percent. The prevalence

of myopia is approximately equal in 20 to 39 and 40 to 59-year age groups (36.2 percent compared to 37.7
percent) but is markedly lower for the = 60-year age group (20.5 percent). Hyperopia increased from 1.0 percent
in the 20 to 29-year age group to 2.4 percent in 40 to 59-year age group and to 10 percent in > 60-year age
group.'%

Although most refractive errors first develop in childhood, the eye continues to undergo refractive changes
throughout adult life. The Beaver Dam Eye Study, involving persons older than 40 years of age, reported changes
in refractive error occurring over ten years. Younger people became more hyperopic, while older people became
more myopic.'%

e Presbyopia

Presbyopia, which results from the loss of eye focusing ability with age, can have multiple effects on quality of
vision and activities of daily living. Because presbyopia is the result of aging changes to the eye’s accommmodative
mechanism,® its prevalence is directly related to the proportion of the aging population. Most individuals first
begin experiencing the effects of presbyopia around ages 40 to 45.

When presbyopia is defined as a visual condition of everyone over the age of 45, the United States Census
Bureau 2020 population estimates would suggest that about 139 million Americans have presbyopia.
Approximately one in eight Americans =50 years of age have near-vision impairment due to uncorrected
presbyopia.’®”

e (Cataracts

A cataract is an opacification of the crystalline lens of the eye. It is a leading cause of vision loss in adults.
Cataracts are clinically significant if they cause a decrease in visual acuity or a functional visual impairment.
Advancing age is the major risk factor for the development of cataracts; however, a cataract may be present at or
develop shortly after birth or occur later as a result of a metabolic condition, medications, exposure to radiation,
electric shock, trauma, and ocular or systemic diseases.

Approximately 17.2 percent of Americans aged 40 years and older have developed cataracts in one or both
eyes. By age 80, more than half are affected.®
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e Glaucoma

Glaucoma is a group of eye diseases characterized by optic neuropathy often resulting from abnormally high
intraocular pressure. It is one of the leading preventable causes of blindness. Primary open-angle glaucoma is
the most common form of the disease, and is often asymptomatic in the initial stages. The disease process can
begin at any age, but the risk of glaucoma development increases greatly after age 40.

An estimated 2.1 percent of persons 40 years of age and older in the United States have glaucoma. It affects 2.9
million individuals, including 1.4 million women; 1.5 million men; 2.3 million people 60 years of age and older; and
0.9 million minorities, including Black and Hispanic Americans. Cases of glaucoma are expected to reach 5.5
million by 2050, an increase of over 90 percent from 2014.7%

The National Health and Nutrition Survey (2005-2008) found that over half of persons with glaucoma were
unaware that they had the disease.' It is estimated that approximately 2.4 million persons in the United States
have undetected and untreated glaucoma. Overall, prevalence of both diagnosed and undiagnosed glaucoma is
much higher in minorities and the elderly. Among those with definite glaucoma, individuals younger than 60 years
of age have a greater proportion of undetected disease.™"

AOA Evidence-based Clinical Practice Guideline on Care of the Patient with Open-Angle Glaucoma currently in
the review process.

e Diabetic retinopathy

Diabetic retinopathy (DR), one of the most common microvascular complications of diabetes, is the leading
cause of new cases of blindness and low vision among adults 20 to 74 years of age in the United States.®>'? It is
often asymptomatic early in the disease, and visual loss is primarily due to the development of diabetic macular
edema, vitreous hemorrhage, or traction retinal detachment.'® Diabetes duration and sustained hyperglycemia
are among the primary risk factors for the development of diabetic retinopathy;'* however, vision loss from DR is
preventable with early detection and prompt intervention."®

The number of persons with diabetes having diagnosed DR increased from 4.06 million to 7.69 million between
2000 and 2010. Projected numbers from the Vision Health Initiative by the Centers for Disease Control and
Prevention (CDC) predict that the number of people with DR by 2050 will increase to 16 million.™?

AOA Evidence-based Clinical Practice Guideline on Eye Care of the Patient with Diabetes Mellitus
e Age-related macular degeneration

Age-related macular degeneration (AMD) causes a progressive loss of photoreceptors in the macula. Risk factors
include older age, smoking, dyslipidemia, obesity, white race, female sex, and a family history of AMD. There are
two types of AMD: nonexudative (dry or geographic atrophy) and exudative (wet or neovascular). Both cause
progressive central vision loss with intact peripheral vision. Nonexudative AMD accounts for 80 to 90 percent of
all advanced cases, but more than 90 percent of patients with severe vision loss have exudative AMD. "¢

AMD is among the most common causes of legal blindness in the United States and some form of AMD is
thought to affect more than 9 million individuals.''® Persons with AMD are expected to double by 2050, reaching
17.8 million among people age 50 or older.'®

e Dry eye disease

Dry eye disease (DED), a form of ocular surface disease, is one of the most common ocular problems in the
United States, particularly among older women.'"” It is a multifactorial disease of the tears and ocular surface
resulting in symptoms of discomfort, visual disturbance, and tear film instability, with potential damage to the
ocular surface.®
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Results from the National Health and Wellness Survey estimate 6.8 percent of adults in the United States (aged
>18 years) have diagnosed DED. Prevalence is higher among women (8.8 percent) than men (4.5 percent) and
for individuals with autoimmune disease. DED increases with age from 2.7 percent in persons aged 18 to 34 to
18.8 percent in persons =75 years old.'"®

E. COST OF EYE AND VISION DISORDERS

Eye disorders and vision loss are generally chronic conditions that continue for the duration of an individual’s life,
resulting in ongoing expenses for treatment and the related social costs of vision loss. The total economic costs of
eye disorders and vision loss for all adults 18 years of age or older in the United States in 2013 was estimated to be
$133.2 billion.™° This includes both the direct costs for eye care services and vision aids, as well as the indirect costs
for reduced productivity, decreased quality of life, and loss of independence. The majority of these costs (55 percent)
occur in persons aged 65 years and older and is likely to increase due to the aging population. Adults younger than
40 years of age may incur as much as $21.6 billion of the total cost of vision loss and eye disorders. When the costs
of lost productivity are included, adults younger than 40 years of age may account for more than a third of the total
cost.'™

In 2013, the costliest eye and vision condition for adults in the United States was refractive error ($14.2 billion).
Cataracts were the second costliest disorder ($10.6 billion), followed by blindness and low vision ($9.9 billion). Costs
for retinal disorders and glaucoma totaled $8.6 billion and $5.7 billion, respectively. Although correction of refractive
error is the costliest disorder due to the high prevalence of this condition in the adult population, per-person vision
correction costs were lower than all other eye and vision disorders at an estimated $81 per person, per year.'®

lll. CARE PROCESS
A. COMPREHENSIVE ADULT EYE AND VISION EXAMINATION

The comprehensive adult eye and vision examination provides the means to evaluate the structure, function, and
health of the eyes and vision system. The examination is a dynamic and interactive process. It involves collecting
subjective data directly from the patient and obtaining objective data by observation, examination, and testing.
(See Appendix 1: Comprehensive Adult Eye and Vision Examination: A Flowchart)

The nature of the eye and vision system is such that many conditions have the same or similar symptoms. For
example, blurred vision can result from many causes, including uncorrected refractive errors, binocular vision
dysfunction, ocular and systemic diseases and sight- or life-threatening conditions such as eye or brain tumors. In
addition, potentially blinding conditions such as glaucoma or diabetic retinopathy may cause no symptoms until they
are advanced and the ocular damage is irreparable.

The goals of the comprehensive adult eye and vision examination are to:

e FEvaluate the functional status of the eyes and vision system, taking into account special vision demands and
needs.

e Assess ocular health and related systemic health conditions.
e Establish a diagnosis (or diagnoses).

¢ Formulate a treatment and management plan.
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e Counsel and educate the patient regarding his or her visual, ocular and related systemic health care status,
including recommendations for prevention, treatment, management, or future care.

1. General Considerations

This Guideline describes the comprehensive eye and vision examination for patients 18 years of age or older. The
examination components described are not intended to be all-inclusive. Professional judgment and individual patient
symptoms and findings may significantly influence the nature and course of the examination. The examination
process may also vary from that delineated in this Guideline according to patient cooperation and comprehension, as
well as the examination setting. For example, professional judgment may dictate modification of the examination for
the developmentally delayed or frail adult, or for the adult in an institutional setting such as an extended care facility.

It is important for eye care services to be provided in a healthy and safe environment. Doctors of optometry should
take reasonable precautions to minimize the risk of exposure to infection for patients and staff. This may include
routine application of standard infection control precautions including appropriate handwashing, utilization of single
use medical supplies/instruments, appropriate disposal of waste, proper methods of disinfection when items are
reused, staff vaccinations, and use of more rigorous infection control procedures for individuals who are known to be
infected or immuno-suppressed. '

2. Examination Procedures*

A comprehensive eye and vision examination includes an in-depth patient history; tests to thoroughly evaluate the
patient’s visual function, ocular health, and related systemic health status; an assessment of examination findings;
and the development of a plan for treatment/management and future care.

*NOTE: Specific test and procedures listed are provided as examples only and are not a complete listing
of testing options. Clinicians should remain alert for new and emerging technologies, instruments, and
procedures, and incorporate them into the clinical examination, as appropriate.

The examination should include:
a. Patient History

The patient history is an initial and ongoing component of the examination. The objective is to obtain specific
information about the patient’s perception of their eye and vision status and important background information on
related medical issues. It helps to identify and assess problems, and it provides an opportunity to become acquainted
with the patient, establishing a relationship of confidence and trust. The collection of demographic data generally
precedes the taking of the patient history.

Major components of the patient history include:
e Nature and history of the presenting problem, including chief complaint.
e Visual and ocular history.
e (General health history, including a social history and review of systems.
e Family ocular and health histories.

Clinical note: Some patients may fail to disclose medically-relevant information to clinicians, which can
undermine patient care or even lead to patient harm. Nondisclosure of information may occur because of
embarrassment or a desire to avoid potential judgement or lecturing.??
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e Medication usage, including prescription and nonprescription drugs; use of mineral, herbal and other vitamin
supplements; documentation of medication allergies; and utilization of other complementary and alternative
medicines.

Clinical note: Any systemic medication or supplement used by a patient should be reviewed for ocular risk
factors or side effects.’® (U.S. National Library of Medicine information regarding the side effects of Drugs,
Herbs and Supplements)

e \ocational and avocational visual requirements.
e Names of and contact information for the patient’s other health care providers.
b. Visual Acuity

Visual acuity should be measured monocularly and binocularly, with and without the patient’s most recent spectacle
or contact lens correction, using the following procedures:

e Distance visual acuity.

e Near visual acuity.

¢ Pinhole acuity, when indicated.

e Visual acuity at identified vocational or avocational working distances.

Clinical note: When assessing visual acuity in patients without pre-existing ocular disease, Snellen and Early
Treatment Diabetic Retinopathy Study (ETDRS) charts can be used interchangeably.’?* (Evidence Grade: C)

c. Refraction

A refraction may include objective and subjective assessment of the patient’s refractive status; however, the results

of a refraction do not provide all the information needed to determine an optical prescription. The refractive error
measured should be analyzed with other testing data, and an assessment of the patient’s visual needs obtained
during an in-person examination. This information is used to determine if, and in what amount, an optical correction is
needed to provide optimal vision and comfort for all viewing distances. The refractive analysis may include:

e Measurement of the patient’s most recent or habitual optical correction (e.g., lensometry).
¢ Objective measurement of refractive status (e.g., retinoscopy, autorefraction).
e  Subjective measurement of refractive status (e.g., phoropter).
e  Cycloplegic refraction, if needed.
d. Ocular Motility, Binocular Vision and Accommodation

Depending on the patient’s age, visual signs and symptoms, and preliminary test results, appropriate tests of

ocular matility, binocular visual function at distance and near, and accommaodation may be incorporated into the
examination. The interrelationship of these functional aspects of vision is especially critical for clear, comfortable vision
for reading and other close work. Procedures may include:

e FEvaluation of ocular alignment and motility (e.g., cover test, versions).
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Clinical note: The estimated cover test, prism neutralized objective cover test, and the prism neutralized
Subjective cover test are equally reliable and comparable when performed by skilled clinicians for determining
heterophoria, while the subjective prism neutralized test is recommended for those less experienced in use of
the cover test.’?® (Evidence Grade: C)

Clinical note: A focused patient history can often provide a framework for accurately localizing the cause of
any diplopia and help to direct the examination to an underlying cause.’?® (Evidence Grade: D)

Assessment of heterophorias, vergence amplitude and facility (e.g., near point of convergence (NPC),
heterophoria measurement).

Clinical note: Measurement of lateral heterophoria may be performed using the prism neutralized cover
test, von Graefe test, or Modlfied Thorington test. The Modified Thorington test has been shown to have
the highest inter-examiner correlation and provides the most repeatable method of the three cover tests for
evaluating near heterophoria.’” (Evidence Grade: C)

Clinical note: Diagnosis of binocular vision dysfunctions for the symptomatic patient with normal distance
phoria and accommodative convergence/accommodation (AC/A) ratio can be improved through the use of
vergence facility testing at near.’?® (Evidence Grade: D)

Clinical note: Clinicians should consider screening for near point of convergence as part of a concussion
evaluation in athletes to help diagnose and guide treatment recommendations, academic accommodations,
and referrals for vision therapy, when needed.’® (Evidence Grade: D),"*° (Evidence Grade: C)

Testing for suppression (e.qg., stereopsis testing).

Measurement of accommodative amplitude and facility (e.g., push-up technique, positive and negative
relative accommodation, flipper lenses).

e. Ocular Examination and Systemic Health Assessment

Thorough assessment of the health of the eyes and associated structures is an important and integral component
of the comprehensive adult eye and vision examination. The eyes and associated structures are not only sites for
primary ocular diseases, but are also subject to systemic disease processes that affect the body as a whole (e.g.,
disorders of neurologic, vascular, endocrine, immune, or neoplastic origin). This part of the examination contributes
to the diagnosis of diseases and disorders that have ocular manifestations, and helps determine the impact of any
systemic disease on the eye and associated structures.

The components of an ocular and systemic health assessment may include:

Observation of pupil size and pupillary responses.
Evaluation of the ocular anterior segment and adnexa (e.g., slit lamp biomicroscopy).
Measurement of intraocular pressure (IOP) (e.g., tonometry).

The Goldmann applanation tonometer is considered the reference standard for the measurement of IOF.
Non-contact and handheld applanation tonometers, however, can provide IOP measurements close to, but
marginally higher than, the Goldmann.'' (Evidence Grade: A) Because of intra-measurement variations,
clinicians may want to take more than one reading when using an applanation tonometer to reduce
measurement errors.'? (Evidence Grade: D)

Clinical note: Measurement of a patient’s IOP should include a record of the type of instrument used and
time of day. Consistent use of the same tonometer during clinical follow-up testing may be as important as
the choice of tonometer.’3?
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Evaluation of the ocular media (e.g., slit lamp biomicroscopy).

Dilated (unless otherwise contraindicated) evaluation of the ocular posterior segment (e.g., direct or indirect
ophthalmoscopy).

Visual field testing (e.g., confrontation visual field, Amsler grid).

Confrontation visual field testing may be used as a screening test, if the clinician understands its limitations.*
(Evidence Grade: B) It is a simple and inexpensive method of identifying visual field loss. Subjective
description of the clinician’s face and quadrant finger counting are not very sensitive, but might quickly
identify a substantial loss in visual field. A study of persons who underwent confrontation visual field testing
and automated static perimetry at the same time found that normal visual fields on automated perimetry
were often normal on confrontation testing, with a high specificity of 93.4 percent.'® (Evidence Grade: B)

When a defect is detected with confrontation visual fields, it is almost always real; however, confrontation
fields have a relatively low sensitivity for detecting visual field defects (63 percent) due to poor sensitivity to
arcuate and superior defects. Confrontation visual fields can find large peripheral and dense defects and
should be a part of the adult eye examination when a field defect is suspected.'® (Evidence Grade: B)

The diagnostic accuracy of confrontation visual field testing is low when performed as a stand-alone

test.™ (Evidence Grade: B) The sensitivity of confrontation testing can be improved by using additional test
procedures. Testing of the central 20 degrees of the visual field with a small red target and the red color
comparison test'®” (Evidence Grade: C) or testing with a 5mm red target along with the static finger wiggle
test (using two index fingers) have been shown to increase testing sensitivity and specificity. However, formal
perimetry should be conducted if there is a strong clinical suspicion of a visual field defect.®* (Evidence
Grade: B)

Systemic health assessment (e.g., blood pressure measurement; carotid artery assessment, laboratory
testing, imaging, cranial nerve assessment).

EVIDENCE-BASED ACTION STATEMENT: Eye doctors should not rely on a single, normal confrontation
visual field test result as proof that a field loss is not present, and should conduct formal perimetry on patients if
there is a clinical suspicion of a visual field defect. %4187

Evidence Quality: Grade B, Cohort-Retrospective Study, Cohort-Prospective Studies.
Level of Confidence: Medium.

Clinical Recommendation Level: Recommendation. This recommendation should generally be followed but
remain alert for new information.
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Evidence Statements: \When a defect is detected with confrontation visual fields, it is almost always real;
however, confrontation fields have a relatively low sensitivity for detecting visual field defects (63 percent) due
to poor sensitivity to arcuate and superior defects. Confrontation visual fields can find large peripheral and
dense defects and should be a part of the adult eye examination when a field defect is suspected.'® (Evidence
Grade: B)

Normal visual fields on automated perimetry were often normal on confrontation testing, with a high specificity
of 93.4 percent.'® (Evidence Grade: B)

Testing of the central 20 degrees of the visual field with a small red target and the red color comparison test'®”
(Evidence Grade: C) or testing with a 5mm red target along with the static finger wiggle test (using two index
fingers) have been shown to increase testing sensitivity and specificity. However, formal visual field testing
should be conducted if there is a strong clinical suspicion of a visual field defect.®* (Evidence Grade: B)

Confrontation visual field testing may be used as a screening test, if the clinician understands its limitations. 4
(Evidence Grade: B)

Potential Benefits: Decreased likelihood that a Potential Risks/Harms: Potential patient
visual field defect will be missed. discomfort as a result of testing.

Benefits and Harms Assessment: Benefits significantly outweigh harms.

Potential Costs: Direct cost of testing as a component of a comprehensive eye and vision examination.

Value Judgments: The sensitivity of confrontation visual field testing can vary depending on the type and
location of field loss and the method used to perform the testing.

Role of Patient Preferences: Small.

Intentional Vagueness: Specific types of confrontation visual field testing are not stated as they are
considered practice of medicine decisions.

Gaps in Evidence: None identified.

f. Ancillary Testing

During an eye and vision examination, the eye doctor continually assesses information obtained from the patient
along with the clinical findings gathered. The interpretation of subjective and objective data may reveal the need for
additional testing, either performed or ordered by the eye care provider. Ancillary procedures may be performed at
the initial examination or during subsequent examinations. If ancillary tests are performed, an interpretation and report
may be required.

Additional testing may be indicated to confirm or rule out differential diagnoses, enable more in-depth assessment,
or provide alternative means of evaluating patients who may not be fully cooperative or who may not comprehend
testing procedures. Testing may include, but is not limited to:

e Color vision testing — used to diagnose and differentiate congenital and acquired color vision deficiency.

Clinical note: Some pseudoisochromatic plate tests only detect protan and deutan color vision deficiency,
while other color vision tests provide the added advantage of detection of tritan defects and may be able
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to identify mild defects. Additional tests (e.g., Farnsworth D-15, anomaloscope) may be needed to properly
categorize moderate or severe color vision deficiency.’® (Evidence Grade: B)

Contrast sensitivity testing — measures the ability to detect low contrast images and subtle changes in vision
not measured by visual acuity and may be used to evaluate patients with macular degeneration, cataract, or
glaucoma.

Dark adaptometry — measures the ability of the eyes to adapt from bright light to darkness and may be used
to evaluate complaints of poor night vision and the presence of retinal diseases (e.g., age-related macular
degeneration, cone dysfunction syndrome).

Dry eye assessment — evaluates the quantity and quality of tears and may include measurement of tear
production, evaluation of ocular surface staining, tear-film break-up time, and blink rate.

Fundus photography — used to document the status of the retina and to evaluate the progression of retinal
disease.

Glare testing — evaluates any reduction in the retinal image caused by intraocular light scattering (e.g., the
effects of cataracts or an ocular media opacity on vision).

Gonioscopy — used to visualize and evaluate the anterior chamber angle to determine if it is open or
narrowed, or the possibility of it becoming closed.

Keratometry/corneal topography/corneal tomography — measure the curvature of the surface of the cornea
to determine the extent of corneal astigmatism for the fitting of contact lenses, identifying keratoconus, and
monitoring corneal pathology.

Optical coherence tomography — provides in vivo, cross-sectional high-resolution images of the anterior
chamber, retina, optic nerve head, and retinal nerve fiber layer.

Pachymetry — used to measure corneal thickness and diagnose and/or monitor glaucoma, keratoconus and
other corneal dystrophies, and post-surgical edema.

Threshold visual field testing — identifies defects in peripheral vision (e.g., for the diagnosis of glaucoma and
other diseases) and is used to monitor treatment to determine if the disease is under control or if vision loss
is progressing.
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CONSENSUS-BASED ACTION STATEMENT: A comprehensive adult eye and vision examination should
include, but is not limited to:

(See Appendix 1 : Comprehensive Adult Eye and Vision Examination: A Flowchart)

Patient and family history, including visual, ocular and general health, medication usage, and vocational
and avocational visual requirements

Measurement of visual acuity
Determination of refractive status

Assessment of ocular motility, binocular vision, and accommodation, as appropriate, based on patient’s
age, visual signs and symptoms

Ocular health examination, including evaluation of the anterior and posterior segments (dilated, unless
otherwise contraindicated), measurements of intraocular pressure, and visual field testing

Systemic health assessment, as indicated

Ancillary testing, as needed.

Evidence Quality: There is a lack of published research to support or refute the use of this recommendation.

Benefits and Harms Assessment: Implementation of this recommendation is likely to result in more effective
diagnosis of eye and vision problems in adults. The benefits of this recommendation were established by
expert consensus opinion.

3. Assessment and Diagnosis

At the completion of the examination, the eye doctor should assess and evaluate the data to establish a diagnosis
(or diagnoses) and formulate a treatment and management plan. The nature and severity of the problem(s)
diagnosed determine the need for an optical prescription (e.g., eyeglasses or contact lenses) or other treatment (e.g.,
prescription of ocular pharmaceuticals, vision rehabilitation services, vision therapy). A prescription for correction of
any refractive error is provided at the conclusion of the examination. For some patients, further assessment and/

or treatment by another eye doctor, the patient’s primary care physician, or another health care provider may be
indicated.

4. Potential Benefits and Harms of Testing

The potential benefits of a comprehensive adult eye and vision examination may include:

Optimizing visual function through diagnosis, treatment and management of refractive, ocular motor,
accommodative, and binocular vision problems.

Improving quality of life by preventing and/or minimizing vision loss through early diagnosis, treatment, and
management of ocular health conditions.

Detecting systemic disease and referral for appropriate care.

Counseling and educating patients on current conditions and preventive care to maintain ocular and
systemic health and visual function.
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Potential harms associated with a comprehensive adult eye and vision examination may include:
e Patient anxiety about testing procedures or resulting diagnosis.
e Adverse ocular and/or systemic reactions.

e Temporary visual disturbances resulting from testing, or allergic responses to diagnostic pharmaceutical
agents or materials used.

e Missed or misdiagnosis of eye health or vision problems.
e Unnecessary referral or treatment.
5. Clinical Record Keeping

Clinical record keeping is an integral part of patient care. Regardless of the form of the records (e.g., paper or
electronic), good record keeping provides a legally binding account of the care provided, supports clinical decision-
making, and helps to direct ongoing care. Record keeping in the United States health care system, including
optometric practices, has undergone significant transition from paper-based records to electronic health records
(EHRs).

The 21st Century Cures Act is intended to set a foundation for sharing of electronic health information to support
patient care.'® The rule is designed to provide patients and health care providers with secure access to electronic
health information and support the easy exchange of that information. Information in the EHR that must be shared
with patients includes consultation, history, physical examination notes, laboratory reports, and progress notes.

The EHR'’s impact on patient-doctor communications remains unclear. Despite objective evidence that EHR use may
negatively impact patient-doctor communication,'#° (Evidence Grade: D) a study examining patient perceptions of
EHR use found no change in patient satisfaction or patient-doctor interaction.! (Evidence Grade: A) It is important
for clinicians to remain patient-centered while effectively using EHRs. 42

Patients’ access to their clinical records has increased with the implementation of EHRs. A study of eye care patients
found that most were strongly in favor of having online access to their clinical record and were optimistic this access
would improve their understanding and self-care, although over 40 percent had concerns about privacy issues.
Providing online access to patients’ clinical notes may enhance doctor-patient communications and improve clinical
outcomes.'® (Evidence Grade D)

When comparing traditional paper to EHRs, generally paper records are found to be significantly more complete.
Therefore, additional training in data collection and improving the design of EHRs may be needed to enhance the
usability and completeness of EHRs in clinical settings.'** (Evidence Grade: D)

B. MANAGEMENT
1. Patient Counseling and Communication

Counseling of the patient at the conclusion of a comprehensive adult eye and vision examination should include a
review and discussion of examination findings and anticipated outcomes based upon the results of the assessment.
Patients expect to receive information about their diagnosis, recommended treatment, and prognosis explained in
understandable language.'*®

Patient counseling may include:

e Review of the patient’s visual and ocular health status in relation to their visual symptoms and complaints.

26 aoa.org


http://www.aoa.org/
http://www.aoa.org/

| AMERICAN OPTOMETRIC ASSOCIATION

e Discussion of any refractive correction that provides improved visual efficiency and/or appropriate eye
protection.

e Explanation of available treatment options for diagnosed eye or vision conditions, including risks, benefits,
and expected outcomes.

¢ Recommendation of a course of treatment with the reasons for its selection and the prognosis.
e Discussion of the importance of patient compliance with the treatment prescribed.
e Recommendation for follow-up care, re-examination, or referral.

When appropriate, patients should be counseled about the need for referral. When referral for ocular surgery or other
specialty care is indicated, patients need to receive information about the purpose of the referral and the potential
benefits and harms of the procedure or service.

CONSENSUS-BASED ACTION STATEMENT: At the conclusion of an eye and vision examination, diagnosis
of any eye or vision problems should be explained to the patient and related to the patient’s symptoms, along
with a discussion of treatment plans and prognosis.

Evidence Quality: There is a lack of published research to support or refute the use of this recommendation.

Benefits and Harms Assessment: Implementation of this recommmendation is likely to increase patient
understanding of any diagnosed eye or vision problems and improve compliance with any recommmended
treatment. The benefits of this recommendation were established by expert consensus opinion.

Doctor-patient communication plays an important role in the delivery of high-quality health care.'* It is one of

the most essential dynamics in health care, affecting the course of patient care and patient compliance with
recommendations for care. Optimal doctor-patient communications involve a balance of talk and interruptions,
everyday discourse rather than scripted communication, active listening, and proper nonverbal communication.'#
(Evidence Grade: D)

When communicating with patients, it is important to take their level of health literacy into consideration. Health
literacy is “the degree to which individuals have the capacity to obtain, process, and understand basic health
information and services needed to make appropriate decisions regarding their health.”**® Poor health literacy is
associated with worse health-related outcomes in many chronic conditions.

Clinicians should tailor their commmunication styles to match patients’ educational backgrounds and language ability.°
(Evidence Grade: B) Language and cultural differences or misunderstandings may prevent individuals from accepting
a doctor’s recommmendations. For example, many individuals with vision impairment do not understand what vision
rehabilitation entails and how they could benefit. A heightened awareness of low vision rehabilitation may be achieved
with better communication by eye care professionals.'® (Evidence Grade: D)

In addition, anxiety reduces the effectiveness of patient-practitioner communications and results in reduced attention,
recall of information, and compliance with treatment. The use of patient-centered communications and active
listening can help reduce anxiety and improve patient satisfaction and outcomes. '’

The use of mobile phone technology, particularly text messaging, is a low cost and easy method for communicating
with patients. It can provide information effectively and concisely and may improve patient attendance at
appointments and medication adherence.'®? (Evidence Grade: A) Mobile phone text messaging reminders may
increase attendance at healthcare appointments compared to either no reminders or postal reminders. Text
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messaging reminders are similar to telephone reminders in terms of their effect on attendance rates, but cost less
than telephone reminders.'®® (Evidence Grade: A)

In compliance with the Americans with Disabilities Act (ADA), eye care providers need to make reasonable
accommodations to ensure that whatever is written or spoken is clear and understandable to individuals with
disabilities. Appropriate auxiliary aids and services must be made available, when needed, to enable effective
communications when evaluating, treating, or counseling persons with hearing, vision or speech impairments.
According to the ADA, auxiliary aids and services for individuals who are hearing impaired include qualified
interpreters, note takers, computer-aided transcription services, written materials, telephone handset amplifiers,
assistive listening systems, telephones compatible with hearing aids, closed caption decoders, open and closed
captioning, telecommmunications devices for the deaf (TDDs), videotext displays and exchange of written notes. For
individuals with vision impairments, auxiliary aids and services include qualified readers, taped texts, audio recordings,
magnification software, optical readers, Braille materials and large print materials. Examples for individuals with
speech impairments include TDDs, computer terminals, speech synthesizers and communication boards. >

2. Patient Education

Effective patient education often requires frequent repetition of instructions and reinforcement of benefits of proposed
treatment. A high rate of concordance can be achieved through intensive patient education. It is very important for
clinicians to repeat and continue repeating instructions to patients.' (Evidence Grade: B)

The use of video-based media appears to be effective in improving patient understanding and in certain cases

may ameliorate overall outcome.'®® (Evidence Grade: B) Also, the use of educational videos may enhance patient
techniques (e.g., eye drop installation) at little cost or time burden to the clinician.'®” (Evidence Grade: C) In one study,
education about how to administer drops for glaucoma was associated positively with percentage of the correct
number of doses taken each day and percentage of the prescribed doses taken on time.s® (Evidence Grade: C)

Clinical note: \While clinicians should make efforts to assist patients in adhering to medication use, no
specific strategies have been shown to be more effective than others in improving patient adherence to the
prescribed treatment regimen.’®® (Evidence Grade: A)

Showing and explaining personal retinal images as part of patient education may be a practical strategy for clinicians
to improve motivational and health outcomes in patients with diabetes.'® (Evidence Grade: B) Patient education and
patient reminders also may play a positive role in encouraging individuals with chronic medical conditions such as
diabetes to seek an annual eye examination.®' (Evidence Grade: A),'®? (Evidence Grade: B)

Unfortunately, many patient education materials may not be written at a readability level for patients with low health
literacy. Patient education can be improved by selecting materials that are in the range of sixth- to eighth-grade
reading levels, which can help to improve patient understanding.'®® (Evidence Grade: B) In addition, there is a need
to lower the difficulty of online educational materials on eye and vision care so they are easier to understand. The
average difficulty of materials on the internet is significantly higher than United States Department of Health and
Human Services recommendations that materials be written at or below the sixth-grade reading level to optimize
comprehension.'®* (Evidence Grade: B)
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EVIDENCE-BASED ACTION STATEMENT: Eye doctors should advise patients on appropriate and
trustworthy sources of eye and vision care information, including providing educational materials and
counseling about eye health and vision care topics, as needed.!5%156:160.163.164

Evidence Quality: Grade B, Randomized Clinical Trial, Systematic Review, Cohort-Prospective Studies, Case
Series.

Level of Confidence: Medium.

Clinical Recommendation Level: Recommendation. This recommendation should generally be followed but
remain alert for new information.

Evidence Statements: There is a need to lower the difficulty of online educational materials on eye and vision
care so they are easier to understand. The average difficulty of materials on the internet is significantly higher
than United States Department of Health and Human Services recommendations that materials be written at or
below the sixth-grade reading level to optimize comprehension.'®* (Evidence Grade: B)

Many patient education materials may not be written at a readability level for patients with low health literacy.
Patient education can be improved by selecting materials that are in the range of sixth- to eighth-grade reading
levels, which can help to improve patient understanding.®® (Evidence Grade: B)

A high rate of concordance can be achieved through intensive patient education, which by necessity involves
frequent repetition of instructions and re-enforcement of benefits. It is very important for clinicians to repeat and
continue repeating instructions to patients.'®® (Evidence Grade: B)

Showing and explaining personal retinal images as part of patient education may be a practical strategy for
clinicians to improve motivational and health outcomes in patients with diabetes.'® (Evidence Grade: B)

The use of video-based media appears to be effective in improving patient understanding and in certain cases
may ameliorate overall outcomes.'®® (Evidence Grade: B)

Potential Benefits: Counseling and educating Potential Risks/Harms: None.
patients about eye and vision care topics may
provide them with a better understanding of
diagnosed eye and vision conditions and enhance
compliance with treatment and management
recommendations.

Benefits and Harms Assessment: Benefits significantly outweigh harms.

Potential Costs: Direct cost of counseling as part of a comprehensive eye and vision examination.

Value Judgments: None.

Role of Patient Preferences: Large.

Intentional Vagueness: Specific type/form of counseling/educational materials is not stated as it is patient
specific.

Gaps in Evidence: Research is needed to identify the most effective methods of patient education.
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Areas of patient education may include:
a. Healthy Lifestyle

A healthy diet and regular exercise are important to good eye health. Maintaining a healthy lifestyle may help to
prevent or slow the progression of glaucoma, cataracts, diabetic retinopathy, and age-related macular degeneration
in certain individuals'®®17° and may be a factor in lowering blood pressure and preventing cardiovascular disease.'!-174

CONSENSUS-BASED ACTION STATEMENT: Eye doctors should counsel their patients on the benefits of a
healthy lifestyle and remain alert for new research that demonstrates the effects of diet and exercise on ocular
and general health.

Evidence Quality: An evaluation of published research to support or refute the use of this recommendation
was not conducted for this guideline.

Benefits and Harms Assessment: Implementation of this recommendation is likely to increase patient
awareness of the value of a healthy diet and exercise on their eye and general health. The benefits of this
recommendation were established by expert consensus opinion.

b. Smoking Cessation

Smoking can play a significant role in general and ocular health. Individuals who smoke are at increased risk for the
development of cardiovascular disease, cancer, and diabetes.”® In addition, cigarette smoking places them at risk
for a number of eye diseases, including cataracts,®'7" age-related macular degeneration,'®"® glaucoma, ¥ ocular
surface disorders,®" and the development of visual impairment.'&?

Smoking cessation, along with an active lifestyle, may be important in preserving visual function and reducing visual
impairment. Therefore, behavioral modifications may play a role in preventing visual impairment in adults.®® (Evidence
Grade: B) Smoking cessation is associated with a reduced risk of cataract formation, and some early lens damage
may be reversible. The reduction in risk appears strongest for those who have quit smoking within the past decade,
but is not so robust in those who quit longer than ten years ago.'”® (Evidence Grade: B)

Although they are aware of the impact of smoking on ocular health, doctors of optometry don’t always talk to their
patients about smoking or encourage smoking cessation. They should discuss the use of tobacco products and
advise cessation treatment, if appropriate.'® (Evidence Grade: D)

Clinical note: Smoking plays a significant role in ocular disease. Assessing a patient’s smoking status, as well as
addressing smoking cessation, are important topics for discussion with patients.®® (Evidence Grade D)

EVIDENCE-BASED ACTION STATEMENT: Eye doctors should counsel their patients on smoking cessation.
They should document discussions with their patients about their smoking status and inform them about the
benefits to their eyes, vision, and overall health through smoking cessation. 7683

Evidence Quality: Grade B, Cohort-Prospective Studies.
Level of Confidence: Medium.

Clinical Recommendation Level: Recommendation. This recommendation should generally be followed but
remain alert for new information.
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Evidence Statements: Smoking cessation, along with an active lifestyle, is important in preserving visual
function and reducing visual impairment. Therefore, behavioral modifications may play a role in preventing
visual impairment in adults.'®® (Evidence Grade: B)

Smoking cessation is associated with a reduced risk of cataract formation, and some early lens damage may
be reversible. The reduction in risk appears strongest for those who have quit smoking within the past decade,
but is not so robust in those who quit longer than ten years ago.'”® (Evidence Grade: B)

Potential Benefits: Counseling and educating Potential Risks/Harms: Patient may be sensitive
patients about the potential impact of smoking may to discussing the topic.

help promote general and ocular health, as well as
visual function.

Benefits and Harms Assessment: Benefits significantly outweigh harms.

Potential Costs: Direct cost of counseling as part of a comprehensive eye and vision examination.

Value Judgments: Persons who smoke may benefit from counseling to reduce the risk of general and ocular
health problems.

Role of Patient Preferences: Large.

Intentional Vagueness: Specific type/form of counseling is not stated as it is patient specific.

Gaps in Evidence: None identified.

c. Protection from Eye Injury

Eye injury is an important contributor to the burden of vision impairment and blindness in the United States. Many
individuals are unaware of the ocular hazards they face, particularly at home or while playing sports.'® Most eye
injuries are preventable with appropriate use of protective eyewear.'8”18 |t is, therefore, important to discuss eye
safety issues with patients, including eye hazards at work, school, or home and during recreational activities.8®

Eye trauma occurs more frequently during the spring and summer months. Prevention efforts would likely be most
effective if implemented in this timeframe and if targeted to men and those under age 60.'*° (Evidence Grade: D) In
persons = 65 years of age, most eye injuries from consumer products occur in men, at home and involve chemical
injuries. The most preventable injuries were those that occurred during construction and resulted in contusions and
abrasions. Many of these injuries can be prevented through the use of safety glasses.' (Evidence Grade: B)

e  Sports and recreation

Approximately 30,000 individuals present annually to emergency departments in the United States with
sports-related eye injuries. Injuries occur most commonly in males and happen most frequently as a result
of playing basketball, baseball, or softball, or shooting an air gun.'®? Although contact sports have not been
shown to result in a higher prevalence of severe ocular injury, evaluation of athletes should occur prior to their
commencing contact sports and on an ongoing basis, as eye and vision problems may increase with age
and duration of activity.'®® (Evidence Grade: B)
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Workplace injuries

As a group, individuals aged between 18 and 64 years are at high risk for chemical injuries in the workplace.
Continued efforts by the Occupational Safety and Health Administration to strengthen and enforce
regulations associated with protective eyewear in the workplace are important to preventing chemical eye
injuries.®* (Evidence Grade: D)

Laser eye protection

The effect of lasers on the eye depends on various factors, including pupil size, pigmentation, laser pulse
duration and repetition, and wavelength. Different wavelengths will penetrate the eyes to different levels and
may cause damage to the cornea, lens or retina. Laser eyewear can be used to attenuate the laser radiation
for eye protection. Laser safety glasses must meet very specific requirements and should be labeled per the
American National Standards Institute (ANSI) Z136.1 Standard for the Safe Use of Lasers.'%

High-powered recreational lasers with the potential to cause severe ocular injuries are becoming increasingly
available to the general public. The expanding use of lasers in everyday life increases the risk of injuries
associated with laser exposure.'® (Evidence Grade: D) Natural protective responses such as the blink reflex,
pupillary constriction, and aversive head-turn response typically minimize sustained ocular exposure, but

do not prevent accidental laser eye injuries from occurring. Most reported cases of laser injuries occur in
occupational environments. '’

Clinical note: Clinicians should be aware of the signs and symptoms of ocular laser injuries. Vision loss
usually occurs immediately after laser exposure. The primary mode of prevention is with appropriate eye
protection using goggles specifically matched to the laser’s wavelength.®”

Use of protective eyewear

Dress prescription eyeglasses are not an adequate substitute for protective eyewear meeting the ANSI
Z-87.1 Standard for Occupational and Educational Eye and Face Protection Devices. Spectacle wearers
need to be made aware of the potential risks associated with wearing dress prescription eyeglasses during
medium- to high-risk activities. The protective ability of eyewear is dependent upon the frame and lens as a
complete unit.'®® (Evidence Grade: D)

The 2016 National Health Interview Survey found that use of protective eyewear has been increasing in the
United States, and individuals who are older, male, white and who wear corrective lenses are more likely to
use protective eyewear during recreational activities. Also, a recent visit with an eye care practitioner appears
to increase the likelihood of an individual using protective eyewear.'®® (Evidence Grade: D)

Monocular patients are often not informed of the necessity of eye protection to improve the long-term visual
prognosis of the remaining functional eye. Clinicians should make a point of recommending eye protection to
all monocular patients.2 (Evidence Grade: D)

CONSENSUS-BASED ACTION STATEMENT: Eye doctors should counsel their patients who are monocular
or, when indicated, at-risk for ocular injuries to wear appropriate eye protection with impact resistant
properties.

Evidence Quality: An evaluation of published research to support or refute the use of this recommendation
was not conducted for this guideline.
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Benefits and Harms Assessment: Implementation of this recommendation is likely to increase patient’s use
of eye protection based on their personal risk factors. The benefits of this recommendation were established
by expert consensus opinion.

e Ultraviolet radiation protection

Patients should be advised about the need to protect their eyes from exposure to ultraviolet (UVA and UVB) radiation.
Exposure to high levels of UV radiation can cause photokeratitis and photoconjunctivitis. Chronic exposure to even
low levels of UV radiation is a risk factor for developing cataracts, pterygium, squamous cell carcinoma of the cornea
and conjunctiva, and skin cancer.?*!

CONSENSUS-BASED ACTION STATEMENT: Since exposure to ultraviolet radiation (UV) is a risk factor for
disorders of the eye, eye doctors should advise their adult patients about the benefits of the regular use of
sunglasses that effectively block at least 99 percent of UVA and UVB radiation and the use of hats with brims
when outdoors.

Evidence Quality: An evaluation of published research to support or refute the use of this recommendation
was not conducted for this guideline.

Benefits and Harms Assessment: Implementation of this recommendation is likely to decrease patient
risk of eye health problems from chronic exposure to UV radiation. The benefits of this recommendation were
established by expert consensus opinion.

d. Fall Prevention

Maintaining good vision may play a role in preventing falls.2® Falls are a common occurrence in older adults and
can have serious consequences.?® A national survey (2014 Behavioral Risk Factor Surveillance System) of adults
aged =65 found 46.7 percent of persons with, compared with nearly 28 percent without, self-reported severe visual
impairment reported at least one fall in the previous year.2*4

In the Salisbury Eye Evaluation Study, visual field loss was reported to be the primary vision component that increases
the risk of falls. For each 10 percent loss in visual field, individuals experienced 8 percent higher odds of falling, after
adjustment for other factors. Peripheral visual field loss, in particular, was statistically significant. Visual field reduction
is most likely related to the risk of falls through its effects on postural stability, the ability to maneuver around objects,
and decreased ability to detect steps or changes in surfaces. Although visual field loss cannot be reversed, persons
with such deficits may benefit from mobility training to navigate the environment more safely and reduce the risk of
falling.2% (Evidence Grade: B)

Impaired vision is an important and independent risk factor for falls. Strong association exists between depth
perception and falls, and distance edge contrast sensitivity and visual acuity have also been linked to the risk of

falls. Good visual acuity and distance edge contrast sensitivity have been shown to be important for detecting and
avoiding hazards in the environment, especially when walking. The strong association between depth perception and
falls suggests intact stereoacuity may be important for fall prevention.?%® (Evidence Grade: C)

The Los Angeles Latino Eye Study found that both central and peripheral visual impairment were associated with
increased risk of falls and falls with injury, independent of age, gender and co-morbidities. Impairment in central vision
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increased the risk of falls by 2.4 times and falls with injury by 2.8 times. Peripheral vision loss increased falls risk 1.4-
fold for both outcomes. Patients may benefit from being counseled about the impact of central and peripheral vision
loss on the increased risk of falls.2°” (Evidence Grade: B)

Clinical note: Because medications can contribute to falls by inducing changes in vision and vision loss, it
is important for clinicians to take a detailed medication history in patients who report subjective changes in
vision or who have decreased visual acuity.’

A combination of interventions, including exercise, and vision assessment and treatment, may help prevent injurious
falls.2% (Evidence Grade: B) Cost-effective measures such as ensuring their spectacle correction is current, or the
use of cataract surgery when indicated, may also maximize vision and have an impact on preventing falls in older
people.?% (Evidence Grade: C) One study, however, found that correction of vision problems did not reduce the
frequency of falls, although the reason was unclear.?®

EVIDENCE-BASED ACTION STATEMENT: Older individuals (= 60 years of age) with central and/or
peripheral vision loss should be counseled by their eye doctor about the potential for an increased risk of
fa”S.ZOS'ZOB

Evidence Quality: Grade B, Systematic Review, Cohort-Prospective Studies, Cohort-Retrospective Studly.
Level of Confidence: Medium.

Clinical Recommendation Level: Recommendation. This recommendation should generally be followed but
remain alert for new information.

Evidence Statements: In the Salisbury Eye Evaluation Study, visual field loss was reported to be the primary
vision component that increases the risk of falls. For each 10 percent loss in visual field, individuals experienced
8 percent higher odds of falling, after adjustment for other factors. Peripheral visual field loss, in particular,

was statistically significant. Visual field reduction is most likely related to the risk of falls through its effects on
postural stability, the ability to maneuver around objects, and decreased ability to detect steps or changes in
surfaces. Although visual field loss cannot be reversed, persons with such deficits may benefit from mobility
training to navigate the environment more safely and reduce the risk of falling.?® (Evidence Grade: B)

The Los Angeles Latino Eye Study found that both central and peripheral visual impairment were associated
with increased risk of falls and falls with injury, independent of age, gender, and co-morbidities. Impairment

in central vision increased the risk of falls by 2.4 times and falls with injury by 2.8 times. Peripheral vision loss
increased falls risk 1.4-fold for both outcomes. Patients may benefit from being counseled about the impact of
impaired vision on the increased risk of falls.?®” (Evidence Grade: B)

A combination of interventions, including exercise and vision assessment and treatment, may help prevent
injurious falls.?®® (Evidence Grade: B)

Impaired vision is an important and independent risk factor for falls. Strong association exists between depth
perception and falls, and distance edge contrast sensitivity and visual acuity have also been linked to the risk of
falls. Good visual acuity and distance edge contrast sensitivity have been shown to be important for detecting
and avoiding hazards in the environment, especially when walking. The strong association between depth
perception and falls suggests intact stereoacuity may be important for fall prevention.2*® (Evidence Grade: C)
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Cost-effective measures such as ensuring patient’s spectacle correction is current, or the use of cataract
surgery, when indicated, may also maximize vision and have an impact on preventing falls in older people.2*®
(Evidence Grade: C)

Potential Benefits: Patients with central and/or Potential Risks/Harms: None.
peripheral vision loss may bengfit from fall
prevention counseling and intervention when initially
diagnosed.

Benefits and Harms Assessment: Benefits significantly outweigh harms.

Potential Costs: Direct cost of counseling as part of a comprehensive eye and vision examination.

Value Judgments: None.

Role of Patient Preferences: Moderate.

Intentional Vagueness: Specific type/form of counseling is not stated, as it is patient specific.

Gaps in Evidence: Research is needed to further evaluate the relationship between different forms of vision
loss/impairment and falls.

3. Coordination and Frequency of Care

Eye and vision care provide for the evaluation, management, and coordination of a broad spectrum of integrated
health care needs resulting in the diagnosis of a wide array of eye and vision anomalies, diseases, disorders, and
related systemic conditions. The nature and severity of the problem(s) diagnosed determine the need for and
frequency of additional services.

a. Professional Collaboration and Communication

Intraprofessional consultation may be needed for optometric services such as treatment and management of ocular
disease, low vision or neurovision rehabilitation, vision therapy, and/or specialty contact lenses. Interprofessional
consultation with an ophthalmologist may be necessary for ophthalmic surgery or other aspects of secondary or
tertiary eye care.

The comprehensive adult eye and vision examination may also reveal systemic medical conditions or diseases for
which the doctor of optometry may coordinate needed care. An interprofessional consultation can be implemented
with the patient’s primary care physician or another health care provider for further evaluation and treatment of
systemic conditions or related health problems. Information shared with other health care providers offers a unique
and important perspective, resulting in improved interdisciplinary care of the patient.

b. Frequency of Care

Individuals should receive periodic eye and vision examinations to detect and treat any eye disease in its early
stages to prevent or minimize vision loss. These evaluations can also identify problems that may be affecting visual
function and productivity at work, home, and in sports or leisure activities. In addition, the early signs and symptoms
of systemic medical conditions, such as diabetes, hypertension, and hyperlipidemia, may be revealed during a
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comprehensive eye and vision examination. Annual eye health and vision examinations are an important part of
overall preventive healthcare and wellness practices.

The cost/benefit ratio of routine eye examinations may vary for those persons found to have normal eye examination
results on initial examination; however, regular examinations are recommended for individuals who notice a change in
vision, have systemic health problems with ocular complications (e.g., diabetes) and who have a family history of eye
disease.?'® (Evidence Grade: B)

In patients with chronic eye conditions (e.g., glaucoma, retinal eye disease) nonadherence with scheduled follow-up
visits can be prevalent. Factors such as incomplete understanding of the pathogenesis and treatment of the disease,
difficulty getting time off from work, and having significant visual impairment may limit compliance with follow-up
care. Interventions to improve patient education and office efficiency and to increase networking opportunities among
patients with chronic eye conditions could help improve compliance with follow-up.2!" (Evidence Grade: D)

Many eye diseases can be asymptomatic in their earliest and most treatable stages. Detection of any eye disease in
this early phase can be very beneficial to the patient for treatment options and treatment success. Some individuals
believe that if they had an eye problem, they would have symptoms. If this misconception results in fewer eye
examinations, it potentially may contribute to increased risk of vision loss due to later stage detection.?'? (Evidence
Grade: D). Therefore, annual eye health and vision examinations can aid in the early detection and treatment of
potentially vision-threatening conditions, such as diabetes. The American Public Health Association supports annual
in-person comprehensive eye examinations for all individuals, regardless of diabetes status.2'

CONSENSUS-BASED ACTION STATEMENT: Patients who will undergo or have undergone ocular surgery
or other specialty care should be counseled by their eye doctor regarding their ongoing need for periodic
comprehensive eye and vision examinations.

Evidence Quality: There is a lack of published research to support or refute the use of this recommendation.

Benefits and Harms Assessment: Implementation of this recommendation is likely to increase patient
understanding of any diagnosed eye or vision problems and improve compliance with any recommended
treatment. The benefits of this recommendation were established by expert consensus opinion.

Since the prevalence of ocular diseases and vision disorders tends to increase with age, the need for patient re-
examination is potentially age dependent. In addition, the recommended frequency of a comprehensive eye and
vision examination varies with an individual’s ocular and medical history, occupation, and other related risk factors.

e 18 through 39 years of age

Vision problems in people under 40 years of age are largely due to refractive errors and eye injury.2'* More than half of
all individuals treated for eye injuries are between 18 and 45 years of age and nearly 30 percent of those are 30 to 40
years old.?'® Lifestyle changes adopted during this period may adversely affect vision and eye health in later years.

The educational, vocational, and avocational visual requirements for individuals in this age group are substantial.
Visual demands of the workplace bring about the need for regular eye care. The most frequent health complaints
among workers who use computers are vision related. Studies indicate that a large percentage of people working
at a computer have visual symptoms.282'° Other workers whose jobs involve extensive near viewing tasks may also
experience similar problems. Clinicians should consider additional testing on these individuals and advise them on
visual ergonomics to help prevent or reduce eyestrain.
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The prevalence of ocular disease is relatively low for young adults; however, many eye diseases can initially develop
without signs or symptoms. Therefore, having good visual acuity does not rule out their presence.?” Glaucoma may
begin to appear in this age group, particularly among African Americans. In addition, diabetes increasingly affects
young adults and is a leading cause of blindness among Americans of working age. To ensure early detection of
potentially sight-threatening vision disorders, and for young adults to maintain their visual efficiency and productivity,
periodic examinations are needed.

CONSENSUS-BASED ACTION STATEMENT: Comprehensive eye and vision examinations are
recommended annually for persons 18 through 39 years of age to optimize visual function, evaluate eye
changes, and provide for the early detection of sight-threatening eye and systemic health conditions. Risk
factors present may result in recommendations for more frequent evaluations.

Evidence Quality: There is a lack of published research to support or refute the use of this recommendation.

Benefits and Harms Assessment: Implementation of this recommendation is likely to result in earlier
diagnosis of eye and vision problems and the prevention or reduction in vision loss in this age group. The
benefits of this recommendation were established by expert consensus opinion.

e 40 through 64 years of age

The prevalence of refractive errors is related to age and varies with gender and race/ethnicity.®® Changes in refractive
error are not uncommon in persons 40 years or older.'® Even low amounts of refractive error can cause significantly
reduced vision, and if uncorrected, affect a person’s independence, health-related quality of life, and well-being. A
substantial portion of working age adults may have visually-significant undiagnosed refractive errors, and detection
can be a major benefit in their personal and work lives and help to improve vision in later life.??° (Evidence Grade: D)
Near vision problems due to refractive errors are also significant causes of reduced vision among people of working
age_zzw

The onset of presbyopia in this age group results in reduced ability to focus at near and intermediate distances.
Uncorrected presbyopia can cause significant visual disability and have a negative impact on a person’s quality of
life. In most cases, presbyopia progresses gradually until individuals are unable to focus clearly at near for reading or
other close activities without the aid of an optical correction. This progression continues in a predictable manner in
this age group, necessitating periodic changes in the power of their near optical correction.

Uncorrected presbyopia has been poorly recognized as a cause for reduction in a person’s health-related quality
of life. This may be due to the perception that it affects individuals less significantly than eye disease or other eye
conditions; however, reduced near vision due to uncorrected presbyopia matters just as much to quality of life as
reduced distance visual acuity.???

Individuals in this age group are also at greater risk for eye diseases, including age-related macular degeneration,
cataracts, diabetic retinopathy, and glaucoma. Since these diseases are often asymptomatic in the early treatable
stages, regular eye examinations are an important means to prevent vision loss.??® (Evidence Grade: D)

Having insurance for eye care services increases the chances of having better vision outcomes. A study of adults in
eight states found that persons 40 to 65 years of age, with or without visual impairment, who had an eye exam in the
prior year, generally had better vision, as indicated by their ability to recognize friends across the street and to read a
newspaper or magazine.??* (Evidence Grade: D) Early diagnosis and treatment of eye and vision problems may also
reduce the cost burden of providing future care. These findings reinforce the benefits of an annual eye health and
vision examination.
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CONSENSUS-BASED ACTION STATEMENT: Comprehensive eye and vision examinations are
recommended annually for persons 40 through 64 years of age to optimize visual function, evaluate eye
changes and provide for the early detection of sight-threatening eye and systemic health conditions. Risk
factors present may result in recommendations for more frequent evaluations.

Evidence Quality: There is a lack of published research to support or refute the use of this recommendation.

Benefits and Harms Assessment: Implementation of this recommendation is likely to result in earlier
diagnosis of eye and vision problems and the prevention or reduction in vision loss in this age group. The
benefits of this recommendation were established by expert consensus opinion.

e 65 years of age and older

The prevalence of visual impairment increases rapidly with age among all racial and ethnic groups.??® The portion

of adults reporting some form of visual impairment rises dramatically after age 65. In 2014, an estimated 28 million
people aged =65 years in the United States reported some vision impairment defined as being blind or having severe
difficulty with seeing, even with eyeglasses.?%* Vision loss in older adults can adversely affect their activities of daily
living and hinder their ability to live independently in their community.

Persons aged 65 years and older who have regular eye examinations were found to experience less decline in vision
and improved functional status.®° (Evidence Grade: D) In addition, correction of refractive error improves vision-
specific quality of life and aids in preserving independence in activities of daily living in persons over age 65.18
(Evidence Grade: B) Those who have regular eye examinations may also have a lower probability of reduction in
reading ability and of developing legal blindness or chronic vision impairment.??

In asymptomatic patients, routine comprehensive optometric eye examinations detect a significant number of new
eye conditions and/or result in management changes. The number detected increases with age and assessment
interval. As the assessment interval increases, the odds of having a significant change increase, especially in older
individuals.??® (Evidence Grade: D)

Failure to diagnose and treat vision problems in the elderly may contribute to cognitive decline and dementia.??7-22°
Visual disturbances, including problems with contrast sensitivity, color perception, visuospatial orientation and
pupillary reaction, can be among the first symptoms in persons with Alzheimer’s disease.®®?2° Early vision correction
may reduce the severity of dementia and its associated functional decline.'%®

EVIDENCE-BASED ACTION STATEMENT: For persons 65 years of age or older, annual comprehensive eye
and vision examinations are recommended to optimize visual function, evaluate eye changes and provide for
the early detection of sight-threatening eye and systemic health conditions. Risk factors present may result in
recommendations for more frequent evaluation. 830223

Evidence Quality: Grade C, Randomized Clinical Trial, Cross-Sectional Studies.
Level of Confidence: Medium.

Clinical Recommendation Level: Recommendation. This recommendation should generally be followed but
remain alert for new information.
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especially in older individuals.??® (Evidence Grade: D)

Evidence Statements: Correction of refractive errors improves vision-specific quality of life and aids in
preserving independence in activities of daily living in persons over age 65.'® (Evidence Grade: B)

Persons aged 65 years and older who have regular eye examinations were found to experience less decline in
vision and improved functional status.® (Evidence Grade: D)

In asymptomatic patients, routine comprehensive optometric eye examinations detect a significant number
of new eye conditions and/or result in management changes. The number detected increases with age and
assessment interval. As the assessment interval increases, the odds of having a significant change increase,

Potential Benefits: Optimizing visual function and
preventing and/or minimizing vision loss through
early diagnosis, treatment and management of
ocular health conditions.

Potential Risks/Harms: Temporary discomfort and
visual disturbances resulting from dilation, allergic
responses to diagnostic pharmaceutical agents or
other adverse effects.

Benefits and Harms Assessment: Benefits significantly outweigh harms.

Potential Costs: Direct cost of testing.

Value Judgments: None.

Role of Patient Preferences: Moderate.

Intentional Vagueness: None.

Gaps in Evidence: Research is needed to determine the optimum frequency of eye examinations in persons
65 years or older to prevent vision loss and maintain visual function and eye health.

c. At-risk Patients

More frequent re-examinations may be recommended for certain patients at risk for vision loss, regardless of their
age. Persons 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 need to have an eye examination more frequently than asymptomatic
persons with no history of ocular or general health problems.?'° (Evidence Grade: B) Table 2 lists, in no particular
order, factors that put persons at risk for the development of eye and vision problems.

Table 2
Risk Factors for the Development of Eye and Vision Problems

Having a personal or family history of ocular disease.

Having functional vision in only one eye.

Belonging to certain racial and ethnic groups.

Wearing contact lenses.

Having systemic health conditions with potential ocular
manifestations, (e.g., diabetes mellitus, hypertension, obesity,
arteriosclerosis).

Undergoing eye surgery or experiencing previous eye injury.

Participating in occupations that are highly demanding visually or
have a high potential of being hazardous to the eyes.

Having high or progressive refractive error.

Taking prescription or nonprescription drugs with ocular side effects.

Experiencing other progressive eye-related health concerns or
conditions.
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CONSENSUS-BASED ACTION STATEMENT: Adult patients should be advised by their eye doctor to seek
eye care more frequently than the recommended re-examination interval, if new ocular, visual, or systemic
health problems develop.

Evidence Quality: There is a lack of published research to support or refute the use of this recommendation.

Benefits and Harms Assessment: Implementation of this recommendation is likely to increase patient
understanding of the need for and benefits of more frequent vision examination based on personal risk factors.
The benefits of this recommendation were established by expert consensus opinion.

C. CONCLUSION

Eye and vision disorders have broad implications in health care because of their potential for causing disability,
suffering, and loss of productivity. Early detection and treatment of eye and vision disorders are essential to maintain
full functional ability and to prevent or minimize the damage and consequent disabilities that may result from their
neglect.

Many eye and vision disorders create no obvious symptoms; therefore, individuals are often unaware that problems
exist. The comprehensive adult eye and vision examination performed in-person by an eye doctor provides the
means to evaluate the function and health of the eyes and visual system and any ocular manifestations of systemic
disease. It is an important part of preventive health care and serves as a key component in maintaining good vision
and optimal eye health in adults.

Comprehensive eye and vision examinations provide the opportunity for early detection of eye health and visual
performance problems. They also provide the opportunity for prevention of vision loss. This results in improved visual
and overall function, as well as improved health-related quality of life for adults.

40 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

IV. REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Institute of Medicine Committee on Standards for Developing Trustworthy Clinical Practice Guidelines; Graham R,
Mancher M, Miller Wolman D, et al., editors. Clinical Practice Guidelines We Can Trust. Washington, D.C.: The National
Academies Press; 2011.

Crews JE, Chou CF, Zack MM, et al. The association of health-related quality of life with severity of visual impairment
among people aged 40-64 years: findings from the 2006-2010 Behavioral Risk Factor Surveillance System. Ophthalmic
Epidemiol 2016;23:145-53.

Jones N, Bartlett HE, Cooke R. An analysis of the impact of visual impairment on activities of daily living and vision-
related quality of life in a visually impaired adult population. Br J Visual Impairment 2019;37:50-63.

Owsley C. Vision and aging. Annu Rev Vis Sci 2016;2:255-71.

Saydah S, Gerzoff RB, Taylor CA, et al. Vision impairment and subjective cognitive decline-related functional limitations -
United States, 2015-2017. MMWR 2019;68:453-57.

Aartolahti E, Hakkinen A, Lonnroos E, et al. Relationship between functional vision and balance and mobility performance
in community-dwelling older adults. Aging Clin Exp Res 2013;25:545-52.

Zebardast N, Swenor BK, van Landingham SW, et al. Comparing the impact of refractive and nonrefractive vision loss on
functioning and disability: the Salisbury Eye Evaluation. Ophthalmology 2015;122:1102-10.

Sherrod CE, Vitale S, Frick KD, Ramulu PY. Association of vision loss and work status in the United States. JAMA
Ophthalmol 2014;132:1239-42.

Shah K, Frank CR, Ehrlich JR. The association between vision impairment and social participation in community-dwelling
adults: a systematic review. Eye (Lond) 2020;34:290-98.

Zhang X, Bullard KM, Cotch MF, et al. Association between depression and functional vision loss in persons 20 years of
age or older in the United States, NHANES 2005-2008. JAMA Ophthalmol 2013;131:573-81.

Jin' S, Trope GE, Buys YM, et al. Reduced social participation among seniors with self-reported visual impairment and
glaucoma. PLoS One 2019;14:e0218540.

Wittenborn JS, Zhang X, Feagan CW, et al. The economic burden of vision loss and eye disorders among the United
States population younger than 40 years. Ophthalmology 2013;120:1728-35.

Koberlein J, Beifus K, Schaffert C, Finger RP. The economic burden of visual impairment and blindness: a systematic
review. BMJ Open 2013;3:e003471.

Cardarelli WJ, Smith RA. Managed care implications of age-related ocular conditions. Am J Manag Care 2013;19(5
Suppl):S85-91.

Varma R, Vajaranant TS, Burkemper B, et al. Visual impairment and blindness in adults in the United States: demographic
and geographic variations from 2015 to 2050. JAMA Ophthalmol 2016;134:802-9.

United States Census Bureau, Population Division. Projected age groups and sex composition of the population: main
projections series for the United States, 2017-2060. Washington, D.C. 2018.

Rowe S, MaclLean CH, Shekelle PG. Preventing visual loss from chronic eye disease in primary care: Scientific review.
JAMA 2004;291:1487-96.

Coleman AL, Yu F, Keeler E, Mangione CM. Treatment of uncorrected refractive error improves vision-specific quality of
life. J Am Geriatr Soc 2006;54:883-90.

Owsley C, McGwin G, Scilley K, et al. Effect of refractive error correction on health-related quality of life and depression in
older nursing home residents. Arch Ophthalmol 2007;125:1471-77.

Brenner MH, Curbow B, Javitt JC, et al. Vision change and quality of life in the elderly: response to cataract surgery and
treatment of other chronic ocular conditions. Arch Ophthalmol 1993;111:680-85.

Bouscaren N, Yildiz H, Dartois L, et al. Decline in instrumental activities of daily living over 4-years: the association with
hearing, visual and dual sensory impairments among non-institutionalized women. J Nutr Health Aging 2019;23:687-93.

a1 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.
33.

34.

35.
36.

37.
38.
39.

40.

41.

42.

43.

44.

45.

46.

Nael V, Peres K, Carriere |, et al. Visual impairment, undercorrected refractive errors, and activity limitations in older
adults: findings from the Three-City Alienor Study. Invest Ophthalmol Vis Sci 2017;58:2359-65.

Peres K, Matharan F, Daien V, et al. Visual loss and subsequent activity limitations in the elderly: the French Three-City
Cohort. Am J Public Health 2017;107:564-69.

Gopinath B, Liew G, Burlutsky G, Mitchell P. Age-related macular degeneration and 5-year incidence of impaired activities
of daily living. Maturitas 2014;77:263-6.

Lam BL, Christ SL, Zheng DD, et al. Longitudinal relationships among visual acuity and tasks of everyday life: the
Salisbury Eye Evaluation study. Invest Ophthalmol Vis Sci 2013;54:193-200.

Christ SL, Zheng D, Swenor BK, et al. Longitudinal relationship among visual acuity, daily functional status, and mortality:
the Salisbury Eye Evaluation Study. JAMA Ophthalmol 2014;132:1400-6.

Robinson BE. Prevalence of asymptomatic eye disease. Can J Optom 2003;65:175-80.

Michaud L, Forcier P. Prevalence of asymptomatic ocular conditions in subjects with refractive-based symptoms. J
Optom 2014;7:153-60.

Dobbelsteyn D, McKee K, Bearnes RD, et al. What percentage of patients presenting for routine eye examinations require
referral for secondary care? A study of referrals from optometrists to ophthalmologists. Clin Exp Optom 2015;98:214-7.

Sloan FA, Picone G, Brown DS, Lee PP. Longitudinal analysis of the relationship between regular eye examinations and
changes in visual and functional status. J Am Geriatr Soc 2005;53:1867-74.

Congdon N, O’Colmain B, Klaver C, et al. Causes and prevalence of visual impairment among adults in the United
States. Arch Ophthalmol 2004;122:477-85.

Fong DS, Aiello L, Gardner TW, et al. Retinopathy in diabetes. Diabetes Care 2004;27 Suppl 1:584-S87.

Rein DB, Zhang P, Wirth KE, et al. The economic burden of major adult visual disorders in the United States. Arch
Ophthalmol 2006;124:1754-60.

Grein HJ. What do retinal vessels reveal about systemic disease? Retinal vessels and systemic disease -basic findings.
Coll Antropol 2013;37(Suppl 1):71-74.

Hazin R, Lum F, Daoud YJ. Ophthalmic features of systemic diseases. Ann Med 2012;44:242-52.

Schaneman J, Kagey A, Soltesz S, Stone J. The role of comprehensive eye exams in the early detection of diabetes and
other chronic diseases in an employed population. J Popul Health Manag 2010;13:195-99.

Chous LM, Knabel TL. Impact of eye exams in identifying chronic conditions. Hartford, CT: United Health Care; 2014.
Summers CG. Albinism: classification, clinical characteristics, and recent findings. Optom Vis Sci 2009;86:659-62.

Kusne Y, Wolf AB, Townley K, et al. Visual system manifestations of Alzheimer’s disease. Acta Ophthalmol
2017;95:e668-e76.

Murray Pl, Rauz S. The eye and inflammatory rheumatic diseases: the eye and rheumatoid arthritis, ankylosing
spondylitis, psoriatic arthritis. Best Pract Res Clin Rheumatol 2016;30:802-25.

Paovic J, Paovic P, Sredovic V. Behcet's disease: systemic and ocular manifestations. Biomed Res Int 2013;epub Oct
3:http://dx.doi.org/10.1155/2013/247345.

Lim LT, Nasoodi A, Al-Ani A, Dinsmore WW. An eye on sexually transmitted diseases: sexually transmitted diseases and
their ocular manifestations. Int J STD AIDS 2008;19:222-5.

Deschenes J, Seamone C, Baines M. The ocular manifestations of sexually transmitted diseases. Can J Ophthalmol
1990;25:177-85.

Mazlumzadeh M, Matteson EL. Cogan’s syndrome: an audiovestibular, ocular, and systemic autoimmune disease.
Rheum Dis Clin North Am 2007;33:855-74.

Knox DL, Schachat AP, Mustonen E. Primary, secondary and coincidental ocular complications of Crohn’s disease.
Ophthalmology 1984;91:163-73.

Sivley MD. Fabry disease: a review of ophthalmic and systemic manifestations. Optom Vis Sci 2013;90:e63-78.

42 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

47.

48.
49.

50.
51.
52.
53.
54.

55.

56.
57.

58.

50.
60.

61.
62.
63.
64.
65.
66.

67.

68.

69.
70.
71.
72.
73.
74.

75.

Tsoumani A, Theopistos V, Katsanos K, et al. Treatment and non-treatment related ocular manifestations in patients with
chronic hepatitis B or C. Eur Rev Med Pharmacol Sci 2013;17:1123-31.

Valerio GS, Lin CC. Ocular manifestations of herpes simplex virus. Curr Opin Ophthalmol 2019;30:525-31.

Puri LR, Shrestha GB, Shah DN, et al. Ocular manifestations in herpes zoster ophthalmicus. Nepal J Ophthalmol
2011;3:165-71.

Diaz R, Sigler EJ, Rafieetary MR, Calzada JI. Ocular histoplasmosis syndrome. Surv Ophthalmol 2015;60:279-95.
Butler NJ, Thorne JE. Current status of HIV infection and ocular disease. Curr Opin Ophthalmol 2012;23:517-22.
Meyer D. Eye signs that alert the clinician to a diagnosis of AIDS. SADJ 2005;60:386-87.

DellaCroce JT, Vitale AT. Hypertension and the eye. Curr Opin Ophthalmol 2008;19:493-98.

Hurcomb PG, Wolffsohn JS, Napper GA. Ocular signs of systemic hypertension: a review. Ophthal Physiol Optics
2001;21:430-40.

Brydak-Godowska J, Turczynska M, Przybys M, et al. Ocular complications in influenza virus infection. Ocul Immunol
Inflamm 2019;27:545-50.

Mohsenin A, Huang J. Ocular manifestations of systemic inflammatory diseases. Conn Med 2012;76:533-44.

Reddy SC, Jackson N, Menon BS. Ocular involvement in leukemia--a study of 288 cases. Ophthalmologica
2003;217:441-5.

Salchow DJ, Gehle P. Ocular manifestations of Marfan syndrome in children and adolescents. Eur J Ophthalmol
2019;29:38-43.

Marzoli SB, Criscuoli A. The role of visual system in migraine. Neurol Sci 2017;38(Suppl 1):99-102.

Tilikete C, Jasse L, Vukusic S, et al. Persistent ocular motor manifestations and related visual consequences in multiple
sclerosis. Ann NY Acad Sci 2011;1233:327-34.

Prasad S, Galetta SL. Eye movement abnormalities in multiple sclerosis. Neurol Clin 2010;28:641-55.

Smith SV, Lee AG. Update on ocular myasthenia gravis. Neurol Clin 2017;35:115-23.

Kinori M, Hodgson N, Zeid JL. Ophthalmic manifestations in neurofibromatosis type 1. Surv Ophthalmol 2018;63:518-33.
Chen'Y, Liu Z, Lin Z, Shi X. Eye signs in pituitary disorders. Neurol India 2019;67:979-82.

Kilic B, Dogan U, Parlak AH, et al. Ocular findings in patients with psoriasis. Int J Dermatol 2013;52:554-59.

Lee DA, Barker SM, Su WP, et al. The clinical diagnosis of Reiter’s syndrome. Ophthalmic and nonophthalmic aspects.
Ophthalmology 1986;93:350-56.

Bhamra MS, Gondal I, Amarnani A, et al. Ocular Manifestations of Rheumatoid Arthritis: implications of recent clinical
trials. Int J Clin Res Trials 2019;4:139.

Turk MA, Hayworth JL, Nevskaya T, Pope JE. Ocular manifestations in rheumatoid arthritis, connective tissue disease
and vasculitis: a systematic review and meta-analysis. J Rheumatol 2020;1-25.

Oltz M, Check J. Rosacea and its ocular manifestations. Optometry 2011;82:92-103.

Eiseman AS. The ocular manifestations of atopic dermatitis and rosacea. Curr Allergy Asthma Rep 2006;6:292-98.
Arnold J. Ocular manifestations of congenital rubella. Curr Opin Ophthalmol 1995;6:45-50.

Groen F, Rothova A. Ocular involvement in sarcoidosis. Semin Respir Crit Care Med 2017;38:514-22.
Kemeny-Beke A, Szodoray P. Ocular manifestations of rheumatic diseases. Int Ophthalmol 2020;40:503-10.

Lim JI. Ophthalmic manifestations of sickle cell disease: update of the latest findings. Curr Opin Ophthalmol
2012;23:533-36.

AlRyalat SA, Nawaiseh M, Aladwan B, et al. Ocular manifestations of sickle cell disease: signs, symptoms and
complications. Ophthalmic Epidemiol 2020:259-64.

43 aoa.org


http://www.aoa.org/
http://www.aoa.org/
Marlen Meizoso
Highlight


) AMERICAN OPTOMETRIC ASSOCIATION

76.

77.

78.

79.
80.

81.

82.

83.

84.

85.
86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Alaraj AM, Al-Faky YH, Alsuhaibani AH. Ophthalmic manifestations of allergic fungal sinusitis. Ophthalmic Plast Reconstr
Surg 2018;34:463-66.

Generali E, Cantarini L, Selmi C. Ocular involvement in systemic autoimmune diseases. Clin Rev Allergy Immunol
2015;49:263-70.

lyer G, Srinivasan B, Agarwal S, et al. Comprehensive approach to ocular consequences of Stevens Johnson Syndrome
-the aftermath of a systemic condition. Graefes Arch Clin Exp Ophthalmol 2014;252:457-67.

Silverstein M, Salvin J. Ocular manifestations of Sturge-Weber syndrome. Curr Opin Ophthalmol 2019;30:301-5.

Silpa-archa S, Lee JJ, Foster CS. Ocular manifestations in systemic lupus erythematosus. Br J Ophthalmol
2016;100:135-41.

Palejwala NV, Wailia HS, Yeh S. Ocular manifestations of systemic lupus erythematosus: a review of the literature.
Autoimmune Dis (Internet) 2012. Ocular Manifestations of Systemic Lupus Erythematosus: A Review of the Literature
(hindawi.com)

Gillespie SH, Dinning WJ, Voller A, Crowcroft NS. The spectrum of ocular toxocariasis. Eye (Lond) 1993;7 ( Pt 3):415-8.

Stewart JM, Cubillan LD, Cunningham ET, Jr. Prevalence, clinical features, and causes of vision loss among patients with
ocular toxocariasis. Retina 2005;25:1005-13.

Vasconcelos-Santos DV. Ocular manifestations of systemic disease: toxoplasmosis. Curr Opin Ophthalmol 2012;23:543-
50.

Sheu SJ, Shyu JS, Chen LM, et al. Ocular manifestations of tuberculosis. Ophthalmology 2001;108:1580-85.

Verma R, Sarkar S, Garg RK, et al. Ophthalmological manifestation in patients of tuberculous meningitis. QJM
2019;112:409-19.

Testa F, Melillo P, Rossi S, et al. Prevalence of macular abnormalities assessed by optical coherence tomography in
patients with Usher syndrome. Ophthalmic Genet 2018;39:17-21.

Whatham A, Bartlett H, Eperjesi F, et al. Vitamin and mineral deficiencies in the developed world and their effect on the
eye and vision. Ophthalmic Physiol Opt 2008;28:1-12.

Lee DJ, Lam BL, Arara S, et al. Reported eye care utilization and health care status among US adults. Arch Ophthalmol
2009;127:303-10.

Centers for Disease Control and Prevention. Reasons for not seeking eye care among adults aged =40 years with
moderate-to-severe visual impairment—21 States, 2006-2009. MMWR 2011;60:610-13.

Chou CF, Sherrod CE, Zhang X, et al. Barriers to eye care among people aged 40 years and older with diagnosed
diabetes, 2006-2010. Diabetes Care 2014;37:180-8.

Owsley C, McGwin G, Scilley K, et al. Perceived barriers to care and attitudes about vision and eye care: focus groups
with older African Americans and eye care providers. Invest Ophthalmol Vis Sci 2006;47:2797-802.

Ellish NJ, Royak-Schaler R, Passmore SR, Higginbotham EJ. Knowledge, attitudes and beliefs about dilated eye
examinations among African-Americans. Invest Ophthalmol Vis Sci 2007;48:1989-94.

Wang R, Ford D, Tielsch JM, et al. Undetected eye disease in a primary care clinic population. Arch Intern Med
1994;154:1821-28.

Evans BJ, Rowlands G. Correctable visual impairment in older people: a major unmet need. Ophthalmic Physiol Optics
2004;24:161-80.

Alexander RJ, Miller N, Cotch M, Janiszewski R. Factors that influence the receipt of eye care. Am J Health Behav
2008;32:547-56.

Chou R, Dana T, Bougatsos C, et al. Screening for impaired visual acuity in older adults: updated evidence report and
systematic review for the US Preventive Services Task Force. JAMA 2016;315:915-33.

Kempen JH, Mitchell P, Lee KE, et al, Eye Disease Prevalence Research Group. The prevalence of refractive errors
among adults in the United States, Western Europe, and Australia. Arch Ophthalmol 2004;122:495-505.

44 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

99.

100.

101.

102.
103.

104.

105.

106.
107.

108.

109.

110.

111.

112.

113.

114.

115.

116.
117.

118.

119.

120.

121.

Attebo K, Ivers RQ, Mitchell P. Refractive errors in an older population: the Blue Mountains Eye Study. Ophthalmology
1999;106:1066-72.

Resnikoff S, Pascolini D, Mariotti SP, Pokharel GP. Global magnitude of visual impairment caused by uncorrected
refractive errors in 2004. Bull World Health Organ 2008;86:63-70.

Schneider J, Leeder SR, Gopinath B, et al. Frequency, course and impact of correctable visual impairment (uncorrected
refractive error). Surv Ophthalmol 2010;55:539-60.

Wolffsohn JS, Bhogal G, Shah S. Effect of uncorrected astigmatism on vision. J Cataract Refract Surg 2011;37:454-60.

Machan CM, Lillakas L, Hyrynchak PK, et al. Eye examinations improve visual acuity across ages. Can J Ophthalmol
2013;48:286-91.

Vitale S, Ellwein L, Cotch MF, et al. Prevalence of refractive error in the United States, 1999-2004. Arch Ophthalmol
2008;126:1111-19.

Lee KE, Klein BEK, Klein R, et al. Changes in refraction over 10 years in an adult population: the Beaver Dam Eye Study.
Invest Ophthalmol Vis Sci 2002;43:2566-71.

Glasser A. Presbyopia and aging in the crystalline lens. J Vision 2003;3:22.

Zebardast N, Friedman DS, Vitale S. The prevalence and demographic associations of presenting near-vision impairment
among adults living in the United States. Am J Ophthalmol 2017;174:134-44,

Congdon N, Vingerling JR, Klein BEK, et al. Prevalence of cataract and pseudophakia/aphakia among adults in the
United States. Arch Ophthalmol 2004;122:487-94.

Umfress AC, Brantley MA, Jr. Eye care disparities and health-related consequences in elderly patients with age-related
eye disease. Semin Ophthalmol 2016;31:432-8.

Gupta P, Zhao D, Guallar E, et al. Prevalence of glaucoma in the United States: the 2005-2008 National Health and
Nutrition Examination Survey. Invest Ophthalmol Vis Sci 2016;57:2905-13.

Shaikh Y, Yu F, Coleman AL. Burden of undetected and untreated glaucoma in the United States. Am J Ophthalmol
2014;1568:1121-29.

Fathy C, Patel S, Sternberg P, Jr., Kohanim S. Disparities in adherence to screening guidelines for diabetic retinopathy in
the United States: a comprehensive review and guide for future directions. Semin Ophthalmol 2016;31:364-77.

Rand LI, Prud’homme GJ, Ederer F, Canner PL. Factors influencing the development of visual loss in advanced diabetic
retinopathy. Diabetic Retinopathy Study (DRS) Report No.10. Invest Ophthalmol Vis Sci 1985;26:983-91.

Yau JW, Rogers SL, Kawasaki R, et al. Meta-analysis for Eye Disease Study Group. Global prevalence and major risk
factors of diabetic retinopathy. Diabetes Care 2012;35:556-64.

Hazin R, Barazi MK, Summerfield M. Challenges to establishing nationwide diabetic retinopathy screening programs.
Curr Opin Ophthalmol 2011;22:174-79.

Iroku-Malize T, Kirsch S. Eye conditions in older adults: age-related macular degeneration. FP Essent 2016;445:24-28.

Schaumberg DA, Sullivan DA, Buring JE, Dana MR. Prevalence of dry eye syndrome among US women. Am J
Ophthalmol 2003;136:318-26.

Vehof J, Kozareva D, Hysi PG, Hammond CJ. Prevalence and risk factors of dry eye disease in a British female cohort. Br
J Ophthalmol 2014;98:1712-7.

Farrand KF, Fridman M, Stillman 10, Schaumberg DA. Prevalence of diagnosed dry eye disease in the United States
among adults aged 18 years and older. Am J Ophthalmol 2017;182:90-98.

Wittenborn J, Rein DB. Cost of vision problems: the economic burden of vision loss and eye disorders in the United
States. Chicago, IL: NORC; 2013.

Lian KY, Napper G, Stapleton FJ, Kiely PM. Infection control guidelines for optometrists 2016. Clin Exp Optom
2017;100:341-56.

45 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

122. Levy AG, Scherer AM, Zikmund-Fisher BJ, et al. Prevalence of and factors associated with patient nondisclosure of
medically relevant information to clinicians. JAMA Netw Open 2018;1(7):e185293.

123. Santaella RM, Fraunfelder FW. Ocular adverse effects associated with systemic medications: recognition and
management. Drugs 2007;67:75-93.

124. Kalpana S, Karthich J, Jayarajini S. Comparison of static visual acuity between Snellen and Early Treatment Diabetic
Retinopathy Study Charts. Int J Educ Res Develop 2013;2:82-88.

125. Rainey BB, Schroeder TL, Goss DA, Grosvenor TP. Reliability of and comparison among three variations of the
alternating cover test. Ophthal Physiol Optics 1998;18:430-37.

126. Glisson CC. Approach to diplopia. Continuum (Minneap Minn) 2019;25:1362-75.

127. Rainey BB, Schroeder TL, Goss DA, Grosvenor TP. Inter-examiner repeatability of heterophoria tests. Optom Vis Sci
1998;75:719-26.

128. Gall R, Wick B. The symptomatic patient with normal phorias at distance and near: what tests detect a binocular vision
problem? Optometry 2003;74:309-22.

129. Pearce KL, Sufrinko A, Lau BC, et al. Near point of convergence after a sport-related concussion: measurement reliability
and relationship to neurocognitive impairment and symptoms. Am J Sports Med 2015;43:3055-61.

130. DuPrey KM, Webner D, Lyons A, et al. Convergence insufficiency identifies athletes at risk of prolonged recovery from
sport-related concussion. Am J Sports Med 2017;45:2388-983.

131. Cook JA, Botello AP, Elders A, et al. Systematic review of the agreement of tonometers with Goldmann applanation
tonometry. Ophthalmology 2012;119:1552-57.

132. Carbonaro F, Andrew T, Mackey DA, Hammond CJ. Comparison of three methods of intraocular pressure measurement
and their relation to central corneal thickness. Eye 2010;24:1165-70.

133. Knecht PB, Schmid U, Romppainen T, et al. Hand-held dynamic contour tonometry. Acta Ophthalmologica 2011;89:132-
37.

134. Kerr NM, Chew SSL, Eady EK, et al. Diagnostic accuracy of confrontation visual field tests. Neurology 2010;74:1184-90.

135. Johnson LN, Baloh FG. The accuracy of confrontation visual field test in comparison with automated perimetry. J Natl
Med Assoc 1991;83:895-98.

136. Shahinfar S, Johnson LN, Madsen RW. Confrontation visual field loss as a function of decibel sensitivity loss on
automated static perimetry. Implications on the accuracy of confrontation visual field testing. Ophthalmology
1995;102:872-7.

137. Pandit RJ, Gales K, Griffiths PG. Effectiveness of testing visual fields by confrontation. Lancet 2001;358:1339-40.

138. Cole BL, Lian KY, Lakkis C. The new Richmond HRR pseudoisochromatic test for colour vision is better than the Ishihara
test. Clin Exp Optom 2006;89:73-80.

139. Association Optometric Association. #Ask AOA: 21st Century Cures Frequently Asked Questions. www.aoa.org/AOA/
Documents/doctor%20resources/21stCenturyCuresFrequentlyAskedQuestions

140. Street RL, Jr., Liu L, Farber NJ, et al. Provider interaction with the electronic health record: the effects on patient-centered
communication in medical encounters. Patient Educ Couns 2014;96:315-9.

141.  Alkureishi MA, Lee WW, Lyons M, et al. Impact of electronic medical record use on the patient-doctor relationship and
communication: a systematic review. J Gen Intern Med 2016;31:548-60.

142. Duke P, Frankel RM, Reis S. How to integrate the electronic health record and patient-centered communication into the
medical visit: a skills-based approach. Teach Learn Med 2013;25:358-65.

143. Lee BS, Oster NV, Chen GY, et al. Ophthalmology patients’ interest in online access to clinic notes at three US clinics.
Ophthalmic Physiol Opt 2017;37:420-27.

144. Wu CHK, Luk SMH, Holder RL, et al. How do paper and electronic records compare for completeness? A three centre
study. Eye (Lond) 2018;32:1232-36.

46 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

145.

146.

147.

148.
149.

150.
151.
152.

1563.

154.

1566.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

Dawn AG, Santiago-Turla C, Lee PP. Patient expectations regarding eye care: focus group results. Arch Ophthalmol
2004;121:762-68.

Riedl D, Schussler G. The influence of doctor-patient communication on health outcomes: a systematic review. Z
Psychosom Med Psychother 2017;63:131-50.

Matusitz J, Spear J. Effective doctor-patient communication: an updated examination. Soc Work Public Health
2014,;29:252-66.

Muir KW, Christensen L, Bosworth HB. Health literacy and glaucoma. Curr Opin Ophthalmol 2013;24:119-24.

Aelbrecht K, Hanssens L, Detollenaere J, et al. Determinants of physician-patient communication: the role of language,
education and ethnicity. Patient Educ Couns 2019;102:776-81.

Lam N, Leat SJ. Barriers to accessing low-vision care: the patient’s perspective. Can J Ophthalmol 2013;48:458-62.
Court H, Greeland K, Margrain TH. Predicting state anxiety in optometric practice. Optom Vis Sci 2009;86:1295-302.

Kashgary A, Alsolaimani R, Mosli M, Faraj S. The role of mobile devices in doctor-patient communication: a systematic
review and meta-analysis. J Telemed Telecare 2017;23:693-700.

Gurol-Urganci |, de Jongh T, Vodopivec-Jamsek V, et al. Mobile phone messaging reminders for attendance at healthcare
appointments. Cochrane Database Syst Rev 2013(12):CD007458.

ADA Title lll Tecnical Assistance Manual: www.ada.gov/taman3.html; United States Department of Justice, Washington,
D.C. Accessed April 2021.

Weaver TR, Beaumont PE. The effect of intensive education on concordance with the Age-Related Eye Disease Study
(AREDS) recommendations in a tertiary referral practice. In J Ophthalmology 2015;233:61-65.

Farwana R, Sheriff A, Manzar H, et al. Watch this space: a systematic review of the use of video-based media as a
patient education tool in ophthalmology. Eye (Lond) 2020; 34:1563-9

Davis SA, Carpenter DM, Blalock SJ, et al. Glaucoma patient preferences for video education on eye drop technique.
Optom Vis Sci 2019;96:325-30.

Sleath B, Blalock SJ, Carpenter DM, et al. Ophthalmologist-patient communication, self-efficacy, and glaucoma
medication adherence. Ophthalmology 2015;122:748-54.

Nieuwlaat R, Wilczynski N, Navarro T, et al. Interventions for enhancing medication adherence. Cochrane Database Syst
Rev 2014(11):CD0O00011.

Rees G, Lamoureux EL, Nicolaou TE, et al. Feedback of personal retinal images appears to have a motivational impact
in people with non-proliferative diabetic retinopathy and suboptimal HbA1c¢: findings of a pilot study. Diabet Med
2013;30:1122-5.

Litaker JR, Tamez N, Palma CB, et al. A randomized controlled trial to increase diabetic retinopathy screening by a
community-based health insurance plan in central Texas - 2017. Ophthalmic Epidemiol 2020:27:376-83.

Weiss DM, Casten RJ, Leiby BE, et al. Effect of behavioral intervention on dilated fundus examination rates in older
African American individuals with diabetes mellitus: a randomized clinical trial. JAMA Ophthalmol 2015;133:1005-12.

Williams AM, Muir KW, Rosdahl JA. Readability of patient education materials in ophthalmology: a single-institution study
and systematic review. BMC Ophthalmol 2016;16:133.

Edmunds MR, Barry RJ, Denniston AK. Readability assessment of online ophthalmic patient information. JAMA
Ophthalmol 2013;131:1610-6.

Broadhead GK, Hong T, Bahrami B, et al. Diet and risk of visual impairment: a review of dietary factors and risk of
common causes of visual impairment. Nutr Rev 2020.

Zhu MM, Lai JSM, Choy BNK, et al. Physical exercise and glaucoma: a review on the roles of physical exercise on
intraocular pressure control, ocular blood flow regulation, neuroprotection and glaucoma-related mental health. Acta
Ophthalmol 2018;96:e676-91.

Jabbehdari S, Chen JL, Vajaranant TS. Effect of dietary modification and antioxidant supplementation on intraocular
pressure and open-angle glaucoma. Eur J Ophthalmol 2020:1120672120960337.

47 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

168.

169.

170.

171.

172.
1783.

174.

175.

176.

177.

178.

179.

180.
181.

182.

183.

184.

185.

186.

187.

188.

189.
190.

Sella R, Afshari NA. Nutritional effect on age-related cataract formation and progression. Curr Opin Ophthalmol
2019;30:63-69.

Mares JA, Voland RP, Sondel SA, et al. Healthy lifestyles related to subsequent prevalence of age-related macular
degeneration. Arch Ophthalmol 2011;129:470-80.

Evans JR, Lawrenson JG. Antioxidant vitamin and mineral supplements for slowing the progression of age-related
macular degeneration. The Cochrane Collaboration 2012; CD000254.

Jurik R, Stastny P. Role of nutrition and exercise programs in reducing blood pressure: a systematic review. J Clin Med
2019;8(9):1393.

Steinberg D, Bennett GG, Svetkey L. The DASH Diet, 20 years later. JAMA 2017;317:1529-30.

Calabrese |, Riccardi G. Effectiveness of changes in diet composition on reducing the incidence of cardiovascular
disease. Curr Cardiol Rep 2019;21:88.

Lavie CJ, Ozemek C, Carbone S, et al. Sedentary behavior, exercise, and cardiovascular health. Circ Res 2019;124:799-
815.

Samet JM, Pechacek TF, Norman LA, Taylor PL. The health consequences of smoking - 50 years of progress: a report of
the Surgeon General. Rockville, MD; 2014.

Christen WG, Glynn RJ, Ajani UA, et al. Smoking cessation and risk of age-related cataract in men. JAMA 2000;284:713-
16.

West S, Munoz B, Schein OD, et al. Cigarette smoking and risk for progression of nuclear opacities. Arch Ophthalmol
1995;113:1377-80.

Tan JSL, Mitchell D, Kifley A, et al. Smoking and the long-term incidence of age-related macular degeneration: the Blue
Mountains Eye Study. Arch Ophthalmol 2007;125:1089-95.

Thornton J, Edwards R, Mitchell D, et al. Smoking and age-related macular degeneration: a review of association. Eye
2005;19:935-44.

Law SM, Lu X, Yu F, et al. Cigarette smoking and glaucoma in the United States population. Eye (Lond) 2018;32:716-25.

Satici A, Bitiren M, Ozardali |, et al. The effects of chronic smoking on the ocular surface and tear characteristics: a
clinical, histological and biochemical study. Acta Ophthalmol Scand 2003;81:583-87.

Zhang X, Kahende J, Fan AZ, et al. Smoking and visual impairment among older adults with age-related eye diseases.
Prev Chronic Dis 2011;8:A84.

Klein R, Lee KE, Gangnon RE, Klein BEK. Relation of smoking, drinking and physicial activity to changes in vision over a
20-year period: the Beaver Dam Eye Study. Ophthalmology 2014;121:1220-28.

Kennedy RD, Spafford MM, Douglas O, et al. Patient tobacco use in optometric practice: a Canada-wide study. Optom
Vis Sci 2014;91:769-77.

Landis ZC, Rolius R, Scott IU. Practice patterns among eye care providers at US teaching hospitals with regard to
assessing and educating patients about smoking. Am J Ophthalmol 2017;180:86-90.

Kim T, Numes AP, Mello MJ, Greenberg PB. Incidence of sports-related eye injuries in the United States: 2001-2009.
Graefes Arch Clin Exp Ophthalmol 2011;249:1743-44.

McGwin GJ, Owsley C. Incidence of emergency department-treated eye injury in the United States. Arch Ophthalmol
2005;123:662-66.

Napier SM, Baker RS, Sanford DG, Easterbrook M. Eye injuries in athletics and recreation. Surv Ophthalmol
1996;41:229-44.

Good GW, Weaver JL, Hitzeman SA, et al. Eye safety—you can make a difference. Optometry 2006;77:201-4.

Ramirez DA, Porco TC, Lietman TM, Keenan JD. Ocular injury in United States emergency departments: seasonality and
annual trends estimated from a nationally representative dataset. Am J Ophthalmol 2018;191:149-55.

48 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

191. Chen AJ, Kim JG, Linakis JG, et al. Eye injuries in the elderly from consumer products in the United States: 2001-2007.
Graefes Arch Clin Exp Ophthalmol 2013;251:645-51.

192. Pieramici DJ. Sports-related eye injuries. JAMA 2017;318:2483-84.

193. Borrione P, Quaranta F, DelLuca V, et al. Ophthalmologic findings in contact sport disciplines. J Sports Med Phys Fitness
2016;56:1598-601.

194. Haring RS, Sheffield ID, Channa R, et al. Epidemiologic trends of chemical ocular burns in the United States. JAMA
Ophthalmol 2016;134:1119-24.

195. Paulausky C. Laser safety: the eyes have it! Occup Health Saf 2014;83(8):10-12.
196. Marshall J, O’'Hagan JB, Tyrer JR. Eye hazards of laser ‘pointers’ in perspective. Br J Ophthalmol 2016;100:583-4.
197. Yiu G, Itty S, Toth CA. Ocular safety of recreational lasers. JAMA Ophthalmol 2014;132:245-6.

198. Hoskin AK, Philip S, Dain SJ, Mackey DA. Spectacle-related eye injuries, spectacle-impact performance and eye
protection. Clin Exp Optom 2015;98:203-9.

199. Leisy HB, Coritsidis AL. Use of protective eyewear during recreational activities in adults of the United States: analysis
from the 2016 National Health Interview Survey. Ophthalmic Epidemiol 2019;26:216-22.

200. Boss JD, Shah CT, Elner VM, Hassan AS. Assessment of office-based practice patterns on protective eyewear
counseling for patients with monocular vision. Ophthalmic Plast Reconstr Surg 2015;31:361-3.

201. Lucas R. An epidemiological perspective of ultraviolet exposure —public health concerns. Eye & Contact Lens
2011;37:168-75.

202. Reed-Jones RJ, Solis GR, Lawson KA, et al. Vision and falls: a multidisciplinary review of the contributions of visual
impairment to falls among older adults. Maturitas 2013;75(1):22-28.

203. Eliiott DB. The Glenn A. Fry Award lecture 2013: blurred vision, spectacle correction, and falls in older adults. Optom Vis
Sci 2014;91:593-601.

204. Crews JE, Chou CF, Stevens JA, Saaddine JB. Falls among persons aged >/=65 years with and without severe vision
impairment - United States, 2014. MMWR 2016;65:433-7.

205. Freeman EE, Mufioz B, Rubin G, West SK. Visual field loss increases the risk of falls in older adults: The Salisbury Eye
Evaluation. Invest Ophthalmol Vis Sci 2007;48:4445-50.

206. Lord SR, Dayhew J. Visual risk factors for falls in older people. J Am Geriatr Soc 2001;49:508-15.

207. Patino CM, McKean-Cowdin R, Azen SP, et al. Central and peripheral visual impairment and the risk of falls with injury.
Ophthalmology 2010;117:199-206.

208. Tricco AC, Thomas SM, et al. Comparisons of interventions for preventing falls in older adults: a systematic review and
meta-analysis. JAMA 2017;318:1687-99.

209. Cumming RG, Ivers R, Clemson L, et al. Improving vision to prevent falls in frail older people: a randomized trial. J Am
Geriatr Soc 2007;55:175-81.

210. Taylor HR, Vu HTV, McCarty CA, Keefe JE. The need for routine eye examinations. Invest Ophthalmol Vis Sci
2004,45:2539-42.

211.  Thompson AC, Thompson MO, Young DL, et al. Barriers to follow-up and strategies to improve adherence to
appointments for care of chronic eye diseases. Invest Ophthalmol Vis Sci 2015;56:4324-31.

212. Irving EL, Sivak AM, Spafford MM. “I can see fine”: Patient knowledge of eye care. Ophthalmic Physiol Opt 2018;38:422-
31.

213. American Public Health Association. A call to improving patient and public health outcomes through an integrated care
approach October 26, 2021, Policy #20215. A Call to Improve Patient and Public Health Outcomes of Diabetes through
an Enhanced Integrated Care Approach (apha.org)

214. Prevent Blindness America. Vision Problems in the U.S.: prevalence of adult vision impairment and age-related eye
disease in America. Chicago, IL; 2012. Available from: http://www.visionproblems.org

49 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

2185.
216.

217.

218.

219.

220.

221.

222.
223.

224,

225.

226.
227.

228.

229.

McGwin GJ, Xie A, Owsley C. Rate of eye injury in the United States. Arch Ophthalmol 2005;123:970-76.

Rosenfield M. Computer vision syndrome: a review of ocular causes and potential treatments. Ophthalmic Physiol Opt
2011;31:502-15.

Scheiman M. Accommodative and binocular vision disorders associated with video display terminals: diagnosis and
management issues. J Am Optom Assoc 1996;67:531-39.

Portello JK, Rosenfield M, Bababekova Y, et al. Computer-related visual symptoms in office workers. Ophthalmic Physiol
Opt 2012;32:375-82.

Munshi S, Varghese A, Dhar-Munshi S. Computer vision syndrome-a common cause of unexplained visual symptoms in
the modern era. Int J Clin Pract 2017;71(7):e12962.

Rahi JS, Peckham CS, Cumberland PM. Visual impairment due to undiagnosed refractive error in working age adults in
Britain. Br J Ophthalmol 2008;92:1190-94.

He M, Abdou A, Ellwein LB, et al. Age-related prevalence and met need for correctable and uncorrectable near vision
impairment in a multi-country study. Ophthalmology 2014;121:417-22.

Tahhan N, Papas E, Fricke TR, et al. Utility and uncorrected refractive error. Ophthalmology 2013;120:1736-44.

Irving EL, Harris JD, Machan CM, et al. Value of routine eye examinations in asymptomatic patients. Optom Vis Sci
2016;93:660-6.

Li YJ, Xirasagar S, Pumkam C, et al. Vision insurance, eye care visits, and vision impairment among working-age adults
in the United States. JAMA Ophthalmol 2013;131:499-506.

Ryskulova A, Turczyn K, Makuc DM, et al. Self-reported age-related eye disease and visual impairment in the United
States: results of the 2002 National Health Interview Survey. Am J Public Health 2008;98:454-61.

Picone G, Brown D, Sloan F, Lee P. Do routine eye exams improve vision? In J Health Finance Econ 2004;4:43-63.

Rogers MA, Langa KM. Untreated poor vision: a contributing factor to late-life dementia. Am J Epidemiol 2010;171:728-
35.

Elyashiv SM, Shabtai EL, Belkin M. Correlation between visual acuity and cognitive functions. Br J Ophthalmol
2014;98:129-32.

Cronin-Golomb A, Corkin S, Growdon JH. Visual dysfunction predicts cognitive deficits in Alzheimer’s disease. Optom Vis
Sci 1995;72:168-76

50 aoa.org


http://www.aoa.org/
http://www.aoa.org/

| AMERICAN OPTOMETRIC ASSOCIATION

V. APPENDICES

Appendix 1:

Comprehensive Adult Eye and Vision

Examination: A Flowchart

CPatient History and Examination>

ASSESSMENT

\ 4

No Eye Health
or
Vision Problems

Provide preventative care,
education and counseling,
as appropriate

\ 4

Schedule for periodic eye and
vision re-examination per
guideline

Eye Health or Vision Systemic Condition(s)
Condition(s) Diagnosed Suspected or Diagnosed

Treatment and Management

Treat or manage
acute or chronic

eye or vision
condition

Coordinate care
with other health
care providers

Coordinate care
with other eye care
providers

Counseling and Education

A 4

Schedule for periodic eye and
vision re-examination per
guideline
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Appendix 2:
Potential Components of the Comprehensive Adult
Eye and Vision Examination

Patient History

1. Nature and history of presenting problem, including chief complaint

2. Visual and ocular history

3. General health history, which may include social history and review of systems
4, Family eye and medical histories

B, Medication usage and medication allergies

6.  Vocational and avocational visual requirements

7. Name of, and contact information for, the patient’s other health care providers
Visual Acuity

1. Distance visual acuity testing

2. Near visual acuity testing

3.  Pinhole acuity testing

4.  Visual acuity at identified vocational or avocational working distances
Refraction

1. Measurement of patient’s most recent or habitual optical correction
2. Objective measurement of refractive status

3.  Subjective measurement of refractive status

4.  Cycloplegic refraction, if needed

Ocular Motility, Binocular Vision, and Accommodation

Evaluation of ocular alignment and motility

Assessment of heterophorias, vergence amplitude and facility
Testing for suppression

Measurement of accommodative amplitude and facility

Ao~

Ocular Examination and Systemic Health Assessment

Observation of pupil size and pupillary responses
Evaluation of the ocular anterior segment and adnexa
Measurement of intraocular pressure

Evaluation of the ocular media

Evaluation of the ocular posterior segment

Visual field testing

Systemic health assessment

No o~

Ancillary Testing (as needed)
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AC/A -
ADA -
AHRQ -
AMD -
ANSI -
AOA -
CDC -
COI -
CPG -
DED -
DR -
EBO -
EHR -
ETDRS -
GDG -
GDRG -
IOM -
IOP -
NASEM -
NPC -
TDD -
uv -

Appendix 3:
Abbreviations/Acronyms

Accommodative convergence/accommodation
Americans with Disabilities Act

Agency for Healthcare Research and Quality
Age-related macular degeneration

American National Standards Institute
American Optometric Association

Centers for Disease Control and Prevention
Conflict of interest

Clinical Practice Guideline

Dry eye disease

Diabetic retinopathy

Evidence-based optometry

Electronic health record

Early Treatment Diabetic Retinopathy Study
Guideline Development Group

Guideline Development Reading Group
Institute of Medicine

Intraocular pressure

National Academies of Sciences, Engineering and Medicine

Near point of convergence
Telecommunications devices for the deaf
Ultraviolet radiation

Appendix 4:

Gaps in Research Evidence

During the course of the development of this guideline, the Evidence-based Optometry Guideline Development Group

identified the following gaps in evidence as potential areas for future research:

Research to determine the optimum frequency for comprehensive eye and vision examinations in adults to
prevent vision loss and maintain visual function and eye health.

Research to identify the most effective methods of patient education.

Research to further evaluate the relationship between different forms of vision loss/impairment and falls.
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VI. METHODOLOGY FOR GUIDELINE DEVELOPMENT

This guideline was developed by the AOA Evidence-based Optometry Guideline Development Group (GDG). Clinical
questions to be addressed in the guideline were identified and refined during an initial meeting of the GDG and served
as the basis for a search of the clinical and research literature.

An English language literature search for the years 2013 to 2020 was conducted by a trained researcher. If the search
did not produce results, the search parameters were extended an additional 5 years, and subsequently 10 years,
back. In addition, a review of selected earlier research publications was conducted based on previous versions of this
guideline. The literature search was conducted using the following electronic databases:

e Centers for Disease Control and Prevention, National Center for Health Statistics

e Cochrane Library

e Google Scholar

e QOvid MEDLINE

e PubMed
e VisionCite
e Scopus

. cpr . 775 Abstracts excluded.
1,181 Abstracts identified through the literature search process.

Reviewed by Evidence-based Optometry Guideline Development Reading Group (GDRG) ° A;‘7phcab/hty i g({n’{ehne waﬁ irrelevant.
* Did not answer clinical questions.

® Inclusion criteria were not met.

e Lack of reported results.

e Wrong patient population study.

and methodologist to determine their relevance.

L

406 Abstracts accepted by GDRG for full article assessment.

262 Abstracts sent to writer for

262 Assigned to background baCkgrouf‘d FOF‘S'derahon
. (Population, incidence, prevalence, and
144 Assigned to readers sty

L

144 Articles assigned to readers for grading.
(Three readers included: two scientific readers and one OD)

59 Articles to support Evidence-based Action Statements,
Clinical Notes and Statements

32 Articles sent to writer through grading process for
background consideration

53 Articles excluded through grading and peer review

2 mcefsses' . o . Resulting in a total of 229 graded and
o Discarded due to exclusion criteria or not relevant to this
guideline. background references used in the guideline,
e References submitted during peer review were in guideline which yielded:
previously. .
_ 5 Evidence-Based Action Statements

9 Consensus-Based Action Statements

14 Clinical Notes and Statements
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All references meeting the criteria were reviewed to determine their relevance to the clinical questions addressed in
the guideline. They were assigned to three readers who independently reviewed and graded the quality of evidence
and the clinical recommendations for each article, based on a previously defined system for grading quality.

During six articulation meetings of the Evidence-based Optometry Guideline Development Reading Group (GDRG), all
evidence was reviewed and clinical recommendations were developed. Grading for the recommendations was based
on the quality of the research and the benefits and risks of the procedure or therapy recommmended. Where direct
scientific evidence to support a recommendation was weak or lacking, a consensus of the GDRG members was
required to approve a recommendation.

At the draft reading meeting of the Evidence-based Optometry Guideline Development Group (GDG), the guideline
document was reviewed and edited and the completed draft was approved by the GDG by conference call. The
approved draft of the guideline was then made available for peer and public review for 30 days for numerous
stakeholders (individuals and organizations) to make comments. All suggested revisions were reviewed, and, if
accepted by the GDG, incorporated into the final guideline.

Clinical recommmendations in this guideline are evidence-based statements regarding patient care that are supported
by the scientific literature or consensus of professional opinion when no quality evidence was discovered. The
guideline will be periodically reviewed and updated as new scientific and clinical evidence becomes available.

55 aoa.org


http://www.aoa.org/
http://www.aoa.org/

) AMERICAN OPTOMETRIC ASSOCIATION

VIl. EVIDENCE-BASED OPTOMETRY GUIDELINE DEVELOPMENT GROUP

AOA Evidence-based Optometry Committee

Carl Urbanski, O.D., Chair — Family Vision Care of Kingston, Kingston, PA
David K. Masihdas, O.D., Co-Chair — Utah Eye Associates, Salt Lake City, UT
Jamie Dunn, O.D. — University of New Mexico Eye Center, Albuquerque, NM
Don Faimon, O.D. — Atwater Eye Care Center, Bloomington, IN

Lynn D. Greenspan, O.D., Ph.D. — Salus University, Elkins Park, PA

Tina R. MacDonald, O.D., CDCES - Western University of the Health Sciences, College of Optometry, Los
Angeles, CA

Clarke Newman, O.D. — Plaza Vision Center, Dallas, TX

Jeffrey Roth, O.D. — Roth Vision Care, Syracuse, NY

Andrew Sacco, O.D. — Sacco Eye Group, Vestal, NY

Munish Sharma, O.D., M.D., MBA — Kaiser Permanente Fontana Medical Center, Fontana, CA
Regan Michelle Welch, O.D. — Choctaw Nation Health Clinic, Idabel, OK

Multidisciplinary and Patient Stakeholders

Augustine S. Chavez, M.D. — Mayo Clinic College of Medicine and Science, Scottsdale, AZ

Bruce I. Stark, M.D. — Retired, formerly of Chester County Eye Care Associates, West Chester, PA

Karen J. Hanson, Ph.D. — Patient, Salus University, Coordinator of Interprofessional Practice, Elkins Park, PA
Kristy Sirois, BS, CPhT — Patient Advocate, Bradley, ME

Heather Tibbetts, CPOT — Eye Center Northeast, Bangor, ME

Non-voting Members

Stephen C. Miller, O.D. — Chief Editor/Writer, Innovative Writing Works, St. Louis, MO

Andrew Morgenstern, O.D. — Director, Clinical Resources Group, American Optometric Association,
Alexandria, VA

Alisa G. Krewet — Coordinator, Quality Improvement, American Optometric Association, St. Louis, MO

Scientific Readers, Non-voting Members

Daniel Cho, MD, PhD - Craniofacial Plastic Surgery Fellow, University of Pennsylvania/Children’s Hospital of
Philadelphia, Philadelphia, PA

Jasna Despot, MS - St. Louis, MO
Julia Frantz, MA — St. Louis, MO
Angela Minic, MS - Thornton, CO

Literature Researcher and Medical Editor

Heather Edmonds, MLIS — Director of Library Services, New England College of Optometry, Boston, MA

56 aoa.org


http://www.aoa.org/
http://www.aoa.org/

	Evidence-Based CLINICAL GUIDELINES
	A. What is the Evidence-based Process?
	B. How to Use This Guideline
	C. Summary Listing of Action Statements

	I. INTRODUCTION AND GUIDELINE OBJECTIVES
	II. BACKGROUND
	A. Adult Eye and Vision Changes
	B. Ocular Manifestations of Systemic Disease
	C. Failure to Seek Care
	D. Epidemiology of Eye and Vision Disorders in Adults
	E. Cost of Eye and Vision Disorders

	III. CARE PROCESS
	A. Comprehensive Adult Eye and Vision Examination
	1. General Considerations
	2. Examination Procedures*
	a. Patient History
	b. Visual Acuity
	c. Refraction
	d. Ocular Motility, Binocular Vision and Accommodation
	e. Ocular Examination and Systemic Health Assessment
	f.	Ancillary Testing

	3. Assessment and Diagnosis
	4. Potential Benefits and Harms of Testing
	5. Clinical Record Keeping


	B. Management
	1. Patient Counseling and Communication
	2. Patient Education
	a. Healthy Lifestyle
	b. Smoking Cessation
	c. Protection from Eye Injury
	d. Fall Prevention

	3. Coordination and Frequency of Care
	a. Professional Collaboration and Communication
	b. Frequency of Care
	c. At-risk Patients



	C. Conclusion

	IV. REFERENCES
	V. APPENDICES
	Appendix 1:
Comprehensive Adult Eye and Vision
Examination: A Flowchart
	Appendix 2:
Potential Components of the Comprehensive Adult
Eye and Vision Examination
	Appendix 3:
Abbreviations/Acronyms
	Appendix 4:
Gaps in Research Evidence




	VI. METHODOLOGY FOR GUIDELINE DEVELOPMENT
	VII. EVIDENCE-BASED OPTOMETRY GUIDELINE DEVELOPMENT GROUP



