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INTRODUCTION

Optometrists, through their clinical education, training, experience, and
broad geographic distribution, have the means to provide effective
primary eye and vision care for a significant portion of the American
public and are often the first health care practitioners to diagnose patients
with hyperopia.

The Optometric Clinical Practice Guideline on Care of the Patient with
Hyperopia describes appropriate examination and treatment procedures
to reduce the risk of visual disability from hyperopia. It contains
recommendations for timely diagnosis, treatment, and, when necessary,
referral for consultation with or treatment by another health care
provider. This Guideline will assist optometrists in achieving the
following goals:

° Accurately diagnose hyperopia

Document the patient care treatment options for patients with
hyperopia

Identify patients at risk for the adverse effects of hyperopia
Minimize the adverse effects of hyperopia

Preserve the gains obtained through treatment

Inform and educate parents, patients, and other health care
practitioners about the visual complications of hyperopia and the
availability of treatment.
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l. STATEMENT OF THE PROBLEM

Hyperopia, also termed hypermetropia or farsightedness, is a common
refractive error in children and adults. Its effect varies greatly,
depending upon the magnitude of hyperopia, the age of the individual,
the status of the accommaodative and convergence system, and the
demands placed on the visual system. Individuals with uncorrected
hyperopia may experience:

Blurred vision

Asthenopia

Accommodative dysfunction
Binocular dysfunction
Amblyopia

Strabismus.

Early detection of hyperopia may help to prevent the complications of
strabismus and amblyopia in young children. In older children,
uncorrected hyperopia may affect learning ability." In individuals of any
age, it can contribute to ocular discomfort and visual inefficiency.

A.  Description and Classification of Hyperopia

Refractive error is a manifestation of the relationship between the optical
components of the eye (i.e., curvatures, refractive indices, and distances
between the cornea, aqueous, crystalline lens, and vitreous) and the
overall axial length of the eye. Hyperopia is a refractive error in which
parallel rays of light entering the eye reach a focal point behind the plane
of the retina, while accommodation is maintained in a state of
relaxation.? The magnitude of hyperopia is described as the additional
dioptric power of the converging lenses required to advance the focusing
of light rays onto the retinal plane, while accommodation is relaxed.
These correcting lenses may be spherical or spherocylindrical, depending
upon the nature of the hyperopia and the amount of astigmatic refractive
error co-existing with the hyperopia.

Refractive errors, including hyperopia, may be differentiated by the
degree of variance from a model of the optical components of the eye




Statement of the Problem 3

and their relationship to axial length.*® The early refractive development
of the eye reflects a pattern of growth and change in which the eye's
overall axial length and various optical components are coordinated to
minimize refractive error. As a result, long eyes tend to have flat corneas
and short eyes tend to have steep corneas. This coordination is
maintained as the child and the eyes grow, resulting in a trend toward
emmetropization.

Hyperopia can be classified on the basis of structure and function. It
most commonly occurs when one or more of the components of ocular
refraction deviate moderately from normal, a condition known as
correlational hyperopia. When one or more of these refractive
components varies significantly from normal, the condition is known as
component hyperopia. Relatively few individuals have the high
refractive errors of component hyperopia. These classifications are
based solely on the structure, not the function, of the eye and visual
system. The classification of physiologic (functional) hyperopia includes
persons with correlational hyperopia and those with component
hyperopia who otherwise have normal ocular anatomy.

Clinically, hyperopia may be divided into three categories:’

o Simple hyperopia, due to normal biological variation, can be of axial
or refractive etiology.

e Pathological hyperopia is caused by abnormal ocular anatomy due to
maldevelopment, ocular disease, or trauma.

e Functional hyperopia results from paralysis of accommodation.

Hyperopia may also be categorized by degree of refractive error:®

e Low hyperopia consists of an error of +2.00 diopters (D) or less.
e Moderate hyperopia includes a range of error from +2.25 to +5.00 D.
o High hyperopia consists of an error over +5.00 D.

A hyperopia classification scheme that relates the role of accommodation

to visual functioning adds an important dimension to structure-based
classifications:
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¢ Facultative hyperopia is that which can be overcome by
accommodation.?
e Absolute hyperopia cannot be compensated with accommodation.’

The total magnitude of hyperopia is the sum of absolute and facultative
hyperopia.

The classification of hyperopia can also be based upon the outcome of
noncycloplegic and cycloplegic refractions:

. Manifest hyperopia, determined by noncycloplegic refraction, may
be either facultative or absolute.

° Latent hyperopia, detected only by cycloplegia, can be overcome
by accommaodation.

The sum of latent and manifest hyperopia is equal to the magnitude of
hyperopia.

The simplest functional classification system is based on the presence or
absence of symptoms resulting from hyperopia. Significant hyperopia is
defined as any degree of hyperopia sufficient to cause symptoms
requiring remediation. These symptoms include vision that is blurred,
inefficient, or causes discomfort. Patients with significant hyperopia
may not even be aware of any problems experienced that are related to
hyperopia.

The descriptions and classifications used in this Guideline are
amalgamated from the above schema, because each is useful in
illustrating different aspects of hyperopia and its effects on the patient.
(See Appendix Figure 4 for the ICD-9-CM classification of hyperopia.)
Table 1 provides an overview of physiologic and pathologic hyperopia.

1.  Physiologic Hyperopia

The vast majority of cases of hyperopia are of a physiologic nature.
From the perspective of physiologic optics, hyperopia occurs when the
axial length of the eye is shorter than the refracting components the eye
requires for light to focus precisely on the photoreceptor layer of the
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Table 1. Clinical Classification of Hyperopia

Symptoms,
Signs, and
Description Etiology Complications
Physiologic ~ Hyperopia Hereditary e Constant to
hyperopia that occurs factors, with some intermittent
when the environmental blurred vision
axial length influence Asthenopia
of the eye is Relatively flat Red, teary
shorter than corneal curvature eyes
the Insufficient Frequent
refracting crystalline lens blinking
Components power Decreased
the eye Increased lens binocularity
requires for thickness Difficulty
light to Short axial length reading
focus Variance from Amblyopia
precisely on normal separation Strabismus
the retina of optical
components of the
eye
Pathologic Hyperopia Maldevelopmgnt Related_
hyperopia that results of the eye during conggnltal or
from other the prenatal or acquired
than normal early postnatal ocular or
biologic period systemic
variation of Corneal or disorders
the lenticular changes
refracting Chorioretinal or
components orbital
of the eye inflammation or
neoplasms

Neurologic- or
pharmacologic-
based causes
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retina. Hyperopia can result from a relatively flat corneal curvature
alone or in combination with insufficient crystalline lens power,
increased lens thickness,® short axial length, or variance of the normal
separation of the optical components of the eye relative to each other.

Astigmatism, the most common refractive error, is often present in
conjunction with hyperopia.****® High hyperopia is associated with high
levels of astigmatism,**® suggesting a breakdown in the process of
emmetropization that results in a component-type refractive error.
Hereditary factors are probably responsible for most cases of refractive
error, including physiologic hyperopia, with environment playing some
role in influencing the development and degree of the error.” However,
environment probably plays a lesser role in influencing the course and
magnitude of hyperopia than of myopia.

Physiologic hyperopia is not solely an anomaly of physiologic optics.
Significant effects on visual system function are closely related to the
underlying structural anomaly.? Active accommodation mitigates some
or all of hyperopia's adverse effects on vision. The impact of
accommodation is highly dependent upon age, the amount of hyperopia
and astigmatism, the status of the accommodative and vergence systems,
and the demands placed upon the visual system.

Active accommodation typically enables young patients to overcome
facultative and latent hyperopia, but it may not be sustainable for long
periods under conditions of visual stress. Signs and symptoms such as
optical blur, asthenopia, accommodative and binocular dysfunction, and
strabismus may develop. These signs and symptoms occur more readily
and to a greater degree in manifest and absolute hyperopia. In general,
younger individuals with lower degrees of hyperopia and moderate
visual demands are less adversely affected than older individuals, who
have higher degrees of hyperopia and more demanding visual needs.

2. Pathologic Hyperopia
Use of the term "pathologic” implies that the hyperopia has an etiology

other than normal biologic variation of the refractive components of the
eye. Pathologic hyperopia may be due to maldevelopment of the eye
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during the prenatal or early postnatal period, a variety of corneal or
lenticular changes, chorioretinal or orbital inflammation or neoplasms, or
to neurologic- or pharmacologic-based etiologies. Itis rare in
comparison with physiologic hyperopia and may have a genetic
inheritance pattern.”” % Because of the relationship of pathologic
hyperopia to potentially serious ocular and systemic disorders, proper
diagnosis and treatment of the underlying cause may prove critical to the
patient's overall health.

Microphthalmia (with or without congenital or early acquired cataracts
and persistent hyperplastic primary vitreous) and this condition's often
hereditary form, nanophthalmia, may produce hyperopia in excess of
+20 D.**% Anterior segment malformations such as corneal plana,
sclerocornea, anterior chamber cleavage syndrome,?’ and limbal
dermoids are associated with high hyperopia. Acquired disorders that can
cause a hyperopic shift result from corneal distortion or trauma,®
chalazion,*® chemical or thermal burn, retinal vascular problems,®
diabetes mellitus,®** developing or transient cataract® or contact lens
wear.*® When extreme enough to lead to relative aphakia, ectopia lentis
produces high hyperopia.®* Conditions that cause the photoreceptor layer
of the retina to project anteriorly (idiopathic central serous
choroidopathy®’ and choroidal hemangioma from Sturge-Weber
disease®) also induce hyperopia. Similarly, orbital tumors, idiopathic
choroidal folds,***! and edema can mechanically distort the globe and
press the retina anteriorly, thereby causing hyperopia. Adie's pupil
occasionally causes a mild hyperopic shift.* Cycloplegic agents may
induce hyperopia by affecting accommodation,*® and a variety of other
drugs can produce transient hyperopia.”®

A number of developmental disabilities and syndromes are associated
with high hyperopia. Conditions having foveal hypoplasia (albinism,
achromatopsia, and aniridia)** or early retinal degeneration (Leber's
congenital amaurosis)*® appear to disrupt emmetropization grossly and
result in high hyperopia and astigmatism. Other disorders with a high
prevalence of hyperopia are Aarskog-Scott, Kenny, Rubinstein-Taybi,
fragile X,***" and Down's syndromes.*®*°
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B. Epidemiology of Hyperopia
1. Prevalence and Incidence

Although it is difficult to specify the prevalence of hyperopia due to
variations in its definition by researchers (e.g. with or without
cycloplegia, spherical equivalent, least hyperopic meridian),” it is age
related. Most full-term infants are mildly hyperopic (approximately
+2.00 D),>*** while premature infants and those of low birthweight tend
to be either less hyperopic or myopic (approximately +0.24 D).>* The
prevalence of refractive error among full-term infants has a normal bell-
shaped distribution.® Approximately 4-9 percent of infants 6-9 months
old have hyperopia greater than +3.25 D;***® the prevalence of hyperopia
(> +3.25 D) to 3.6 percent in the 1-year-old population.® Higher levels
of astigmatism are associated with moderate to high hyperopia during
infancy, but both tend to decrease by the age of 5 years.®*®* Although at
this age the prevalence of refractive error is reduced, its distribution still
peaks toward mild hyperopia.®? Over the next 10-15 years of life, there
is a further decrease in the prevalence of hyperopia and an increase in the
frequency of myopia.®** With the development of presbyopia, latent
hyperopia becomes manifest, contributing to an apparent increase in the
prevalence of hyperopia.®

There is no known gender difference in the prevalence of hyperopia, but
there is evidence of the influence of ethnicity on the prevalence of
hyperopia. Native Americans, African Americans, and Pacific
Islanders®®®” are among the groups with the highest reported prevalence
of hyperopia. A study of 1,880 Chinese schoolchildren in Malaysia
showed that the prevalence of hyperopia greater than +1.25 D was only
1.2 percent.®®

2. Risk Factors

The risk of developing clinically significant physiologic hyperopia is
largely determined by a combination of hereditary factors and biologic
variation.®® Both the prevalence and magnitude of hyperopia are greatest
during early childhood, decreasing in the first decade of life through the
process of emmetropization. Physiologic hyperopia does not usually
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develop after early childhood. There is, however, an apparent increase in
the incidence of hyperopia in some presbyopic adults, likely the
manifestation of latent hyperopia as a result of loss of ciliary muscle
tonus and accommodation as well as modest configuration changes in the
crystalline lens associated with presbyopia. In contrast, pathologic
hyperopia may be associated with diabetes mellitus, contact lens wear,
and a host of intraocular and orbital tumors and inflammations.
Pathologic hyperopia can be acquired at any age.

C. Clinical Background of Hyperopia
1. Natural History

Most newborn infants have mild hyperopia (approximately +2.00D),
with only a small number of cases falling within the moderate to high
range (>3.5D).”>"* Although emmetropization results in a gradual
decrease in the level of hyperopia in most patients, the change occurs
more rapidly in patients who have high degrees of hyperopia.>®” Infants
with high hyperopia are more likely to remain significantly hyperopic
throughout childhood. Infants tend to have almost twice the incidence of
astigmatism as adults.”* Young children with significant hyperopic
astigmatism, especially against-the-rule astigmatism, exhibit a smaller
reduction in hyperopia during emmetropization than children without
significant astigmatism.”®"

Infants with moderate to high hyperopia (> +3.50 D) are up to 13 times
more likely to develop strabismus by 4 years of age if left uncorrected,
and they are 6 times more likely to have reduced visual acuity than
infants with low hyperopia or emmetropia.”’*® The association of high
hyperopia with a greatly increased risk of amblyopia and strabismus is a
major justification for universal vision evaluation of young children.”"
There is also a strong (almost 90%) association of at least modest
degrees of hyperopia with infantile esotropia.” Anisometropic
hyperopia persisting beyond 3 years of age is also a risk factor for the
development of strabismus and amblyopia.” "

During the school years, there is a slow but continued decreasing trend in
the incidence and the magnitude of hyperopia,® except in patients with
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high hyperopia, whose refractive error is more likely to remain relatively
unchanged. During the years of presbyopia development, latent
hyperopia may become manifest, requiring the use of both distance and
near correction. Yet in older individuals (>75 years of age) a myopic
refractive shift may ensue, likely due to crystalline lens changes.”®*

2. Common Signs, Symptoms, and Complications

The interrelationship between structure and function in the visual system
is the basis for many of the signs and symptoms experienced by patients
with hyperopia (see Table 1). Compound hyperopic astigmatism,
especially when it is oblique or against the rule, causes correspondingly
more visual problems than simple hyperopia of equal magnitude. As the
levels of hyperopia and astigmatism increase, visual acuity decreases as a
result of both optical blur and amblyopia.®

Young persons with hyperopia generally have sufficient accommodative
reserve to maintain clear retinal images without producing asthenopia.
However, both younger and older hyperopic patients, even those with
mild hyperopia, may be symptomatic as a result of inadequate
accommaodative reserves for their levels of hyperopia. When the level of
hyperopia is too great or the accommodative reserves are insufficient,
due to age or fatigue, blurred vision and asthenopia develop. Presbyopia
brings an increase in absolute hyperopia, causing blur, especially at near.
The influence of accommodation on the vergence system also plays a
role in the presence or absence of symptoms in patients with hyperopia.
Individuals with esophoria and inadequate negative fusional vergence
ability are frequently symptomatic because of the uncorrected hyperopia.

Among the signs and symptoms of hyperopia are red or tearing eyes,
squinting and facial contortions while reading, ocular fatigue or
asthenopia, frequent blinking, constant or intermittent blurred vision,
focusing problems, decreased binocularity and eye-hand coordination,
and difficulty with or aversion to reading. The presence and severity of
these symptoms varies widely. Some young patients with hyperopia,
including those with moderate and high hyperopia, may be relatively free
of signs and symptoms.
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The major complications of moderate and high physiologic hyperopia in
children are amblyopia and strabismus. Children who had significant
hyperopia during infancy are much more likely to develop amblyopia
and strabismus by 4 years of age.”""**® The majority of patients with
early-onset esotropia are hyperopic.” The presence of anisometropic
hyperopia further increases the risk of strabismus and amblyopia.” Early
detection and treatment of hyperopia may reduce the incidence and
severity of these complications.®® Levels greater than 1.00 D of
hyperopic anisometropia and 5.00 D of isometropic hyperopia are
considered amblyogenic.”

Uncorrected hyperopia (>3.5 D in one meridian) may contribute to poor
motor and cognitive development in younger children (9 months to 5.5
years)®”® and/or learning problems in some older children.’® % The
precise mechanism of this relationship is unclear, but optical blur,
accommodative and binocular dysfunction, and fatigue all appear to play
roles. Uncorrected infant hyperopia has been associated with mild delays
in visuocognitive and visuomotor development.”® However, it appears
that this delay may be eliminated after weeks of full-time hyperopic
spectacle wear by 3- to 5-year-olds.*> The substantial number of school-
age children and young adults who have uncorrected significant
hyperopia is evidence of the potential impact of this learning-related
vision problem and the need for early detection.

3.  Early Detection and Prevention

The early detection of moderate and high hyperopia may be
accomplished by effective vision screening of young children.***® The
available vision screening procedures have certain advantages and
disadvantages:

*Refer to the Optometric Clinical Practice Guideline for Care of the Patient with
Amblyopia.
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° The +1.50 D test, usually as a component of the modified clinical
procedure of vision screening, has been widely used for refractive
screening for hyperopia.

° Photoscreening and autorefractor screening performed by
professionals or lay persons can be a useful tool in early refractive
screening. %%

° Screening retinoscopy requires personnel with more skills than
photoscreening or autorefraction screenings.

. Screening by visual acuity testing with age-appropriate techniques
is likely to identify only hyperopia associated with high
astigmatism and/or amblyopia. Persons with simple hyperopia are
usually able to obtain good visual acuity through active
accommodation.

° Stereopsis screening alone is of limited value in identifying
significant hyperopia, unless it occurs in conjunction with
amblyopia or strabismus.**'%?

Inasmuch as physiologic hyperopia exists during infancy, prevention is
impossible. Modification of the degree of hyperopia during early
childhood has been the topic of recent speculation,'® but clinical
application of the possible procedures is not foreseeable. Full optical
correction for hyperopia during infancy may interfere with the process of
emmetropization.’® However, partial spectacle correction in infants with
significant hyperopia does not impair the normal emmetropization of
refraction over the first 36 months of life.'®® and may reduce the
incidence of subsequent strabismus.”””® Conversely, treatment reduces
the risk for strabismus and amblyopia. One large study has shown that
partial spectacle correction of hyperopia during infancy dramatically
reduces the risk of amblyopia and strabismus.>" Pathologic hyperopia,
being rare and having multiple etiologies and associations, is usually
detected only after significant visual problems have developed and the
patient receives a comprehensive eye examination.
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Il. CARE PROCESS
A. Diagnosis of Hyperopia

The evaluation of a patient with hyperopia may include, but is not
limited to, the following areas. These examination components are not
intended to be all inclusive, because professional judgment and the
individual patient's symptoms and findings may have significant impact
on the nature, extent, and course of the services provided. Some
components of care may be delegated (see Appendix Figure 2).

1.  Patient History

The major components of the patient history include a review of the
nature of the presenting problem and chief complaint, ocular and general
health history, developmental and family history, use of medications and
medication allergies, and vocational and avocational vision requirements.
Parents of young children may suspect an eye or vision problem if the
child frequently has red, irritated or tearing eyes, difficulty with the
clarity or comfort of vision, or actual or suspected crossing of the eyes.
Older children may complain to parents or teachers about visual
symptoms, or they may have failed vision screening performed at school
or in the pediatrician's office. Adults with even mild hyperopia may
develop visual problems after extensive use of the eyes and in poor
illumination. Most presbyopic patients complain about increasing
difficulty with near vision. Although blurred vision at near and
unspecified visual discomfort are the most common complaints of
patients with hyperopia, there are no complaints specifically
pathognomonic of hyperopia.

A positive family history of hyperopia, amblyopia, or strabismus

increases the likelihood that a young patient with suspected eye or vision
problems actually has a similar problem.'®
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2. Ocular Examination
a.  Visual Acuity

The effect of hyperopia on visual acuity depends upon the magnitude of
the hyperopia and the patient's age, visual demands, and accommodative
amplitude available to overcome the hyperopia. Young patients with low
to moderate facultative hyperopia generally have normal visual acuity,
but when visual demands are high, they may experience blurred vision
and asthenopia. Visual acuity testing of patients with high hyperopia,
even when the patients are young, is likely to reveal measurable deficits,
especially under significant visual demand. Although visual acuity may
be reduced at times, especially at near, the objective measure of visual
acuity in patients with latent hyperopia is usually normal. However,
when such patients become visually fatigued, they demonstrate
inconsistent levels of near, and sometimes distance visual acuity.
Patients with moderate and high hyperopia are at significantly increased
risk for refractive and strabismic amblyopia. The patient who has never
been optically corrected for a high degree of hyperopia, with or without
astigmatism, is at risk for isoametropic amblyopia.'®" %

Older patients with hyperopia invariably experience reduced vision,
especially at near. Prepresbyopic and early presbyopic patients with
hyperopia manifest deficits of near vision before distance visual acuity is
adversely affected. In patients with absolute hyperopia, the reduction in
visual acuity at both distance and near is proportionate to the degree of
absolute hyperopia.

b. Refraction

Retinoscopy is the most widely used procedure for objective
measurement of hyperopia.*®

Procedures for measuring refractive error include static retinoscopy,
subjective refraction, and autorefraction:
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Static retinoscopy. When the patient consistently views a distant
object and accommodation is relaxed, this procedure provides an
accurate and repeatable measure of manifest hyperopia.*****2
Patients with significant hyperopia, latent hyperopia, or
accommodative esotropia may mask much of their hyperopia
during noncycloplegic retinoscopy. Additional latent hyperopia
may be uncovered using a fogging procedure or cycloplegia.

Although primarily a method of measuring refractive error, static
retinoscopy provides other useful information. By directly
viewing the color, brightness, and motion of the retinoscopic
reflex, the clinician can assess the patient's accommodation,
fixation, and other dynamic aspects of the visual system. These
findings provide a better understanding of vision and refraction
than is obtainable under cycloplegia.

The patient's steady fixation and relaxation of accommodation are
critical for accurate static retinoscopy. Off-axis retinoscopy and
incomplete relaxation of accommodation induce substantial
measurement error. The difficulty of obtaining adequate fixation
in young children may necessitate the use of alternative fixation
targets, such as videos or attention-grabbing toys instead of less
interesting targets such as visual acuity charts. In addition, when
performing retinoscopy on a strabismic patient, the examiner
should consider monocular retinoscopy to reduce measurement
error. The examiner can best ascertain the steadiness of fixation
and accommodation by evaluating the appearance of the
retinoscopic reflex. The use of bilateral fogging lenses (e.g., +2.00
D) and simultaneous retinoscopy of both eyes minimizes the risk
of unbalanced refraction. Hand-held or frame-mounted trial lenses
or retinoscopy racks are essential in reducing the distraction of the
phoropter in young children and patients with special needs.*®

Nearpoint retinoscopy. This procedure may be a useful
alternative for young children who are resistant to basic static
retinoscopy because the child's attention is drawn to the only light
source to be seen, the retinoscope. Less distracting than standard
static retinoscopy, the procedure is performed in a completely
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darkened room at a distance of 50 cm with either a retinoscopy
rack or hand-held trial lenses for optical correction. The net
refractive error is calculated by subtracting 1.25 D from the gross
finding.”*'*> Although underestimation of hyperopia is more
likely with near retinoscopy than with cycloplegic
retinoscopy,*®**’ there may be occasions when cycloplegia is not
feasible and near retinoscopy is the only refractive procedure
available. For older children, MEM dynamic retinoscopy may be
useful in identifying a lag of accommodation at near, which is a
good indicator of latent hyperopia.

. Cycloplegic retinoscopy. This procedure measures the total
amount of hyperopia, including the latent component. The use of
cycloplegia is important in assessing hyperopic refractive error in
children.'® A variety of cycloplegic (anticholinergic) agents,
including atropine, cyclopentalate, and tropicamide, have been
recommended and used.” Atropine (0.5% and 1% concentrations
in ointment and drop form, respectively) provides maximum
cycloplegia; however, it usually requires administration of the drug
up to 3 days before the refraction and its effects are excessively
longlasting™® Cyclopentalate hydrochloride (0.5% and 1% drops)
is a good compromise between efficacy and duration (maximum
cycloplegic effect at 35-45 minutes), and is the most widely used
cycloplegic agent available.”® A 2% solution of cyclopentalate is
available but generally should not be used because of increased
potential for adverse effects. Tropicamide (0.5% and 1% drops)
has been effective in detecting milder cases of hyperopia among
school-age children,"* but it may not provide as great a degree and
consistency of cycloplegia as the other drugs, especially in patients
with dark irides and significant hyperopia.® Although each of
these drugs poses some risk for adverse reaction, tropicamide is the
least likely to cause adverse effects. All of these agents dilate the
pupil, making cycloplegic retinoscopy somewhat more difficult to
interpret due to confusing peripheral light reflexes. Because

"Every effort has been made to ensure that drug dosage recommendations are appropriate
at the time of publication of the Guideline. Nevertheless, because treatment
recommendations change due to continuing research and clinical experience, clinicians
should verify drug dosage schedules with product information sheets.
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mydriasis can be greater than cycloplegia, paying careful attention
to the appearance and quality of the retinoscopic reflex is a better
method of confirming the completeness of cycloplegia than
mydriasis alone. Although the amount of hyperopia identified by
cycloplegic retinoscopy in cases of latent hyperopia and
accommodative esotropia may be considerable, it is generally less
than 1.00 D more than that measured by careful noncycloplegic
retinoscopy conducted under fogging.®

Subjective refraction. This procedure is preferred for
determining the refractive correction to prescribe, especially for
the older child or adult patient, because it is based on the patient's
actual acceptance of the prescription. However, patients with
hyperopia and accommaodative esotropia or other binocular
anomalies often require refractive corrections that differ from those
derived from subjective refraction alone. Although the static
retinoscopy finding may accurately represent the refractive error,
the indicated correction in an unmodified form may not prove
suitable for the patient's visual needs. Subjective refraction often
employs the static retinoscopy finding as a starting point.
Alternatively, subjective refraction can substitute for static
retinoscopy by use of a series of procedures, including fogging,
clock-dial and cross-cylinder techniques for cylindrical
determination, duochrome and visual acuity assessment for the
spherical component, and binocular balance. Regardless of the
specific subjective refraction procedures used, the clinician should
base the final prescription on careful consideration of the patient's
individual visual needs. Studies have shown that intraexaminer
and i?ztzerexaminer reliability of subjective refraction is acceptably
high.

A subjective refraction may follow cycloplegic retinoscopy. This
refraction increases the precision of the retinoscopy finding to
provide maximum visual acuity. Under cycloplegia, the patient's
responses to changes in lens power are different in character and
less precise than under noncycloplegic conditions; nevertheless,
useful information may be obtained by this means.
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° Autorefraction. As an alternative to static retinoscopy,
autorefraction yields replicable results, but the procedure's
reliability and validity are lower than for subjective refraction.*?
Few available instruments appear to control accommodation
adequately in children. Noncycloplegic auto refractions are
particularly inaccurate in measuring hyperopia,?*** but they are
accurate compared with subjective refraction under cycloplegic
conditions.*** Autorefraction instruments have internal targets and
lack the means of testing binocular balance; thus, they have limited
use in young patients. Still, autorefractors are useful as a starting
point for subjective refraction.

c.  Ocular Motility, Binocular Vision, and Accommodation

Along with assessment of refractive error, patients with hyperopia should
undergo evaluation of ocular motility, binocular vision, and
accommodation. Anomalies of any of these visual functions may result
in visual acuity and visual performance deficits. Among the procedures
that may be used are versions, both monocular and alternating cover
tests, and testing of near point of convergence, accommodative
amplitude and facility, and stereopsis. The specific tests selected should
be age-appropriate. To determine the best spectacle prescription for
maintaining ocular alignment and comfortable accommodative demand,
the optometrist should assess the effect of plus lens power on any
dysfunctions prior to cycloplegia.

d.  Ocular Health Assessment and Systemic Health Screening

The clinician should assess ocular health to rule out or diagnose any
disease that may cause hyperopia. The assessment may include, but is
not limited to, pupillary responses, confrontation visual fields, color
vision, intraocular pressure when appropriate for age and history, and
thorough assessment of the health of the anterior and posterior segments
of the eye and adnexa. Examination through a dilated pupil by
biomicroscopy and binocular indirect ophthalmoscopy is generally
required for thorough evaluation of the ocular media and posterior
segment.
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B. Management of Hyperopia
1. Basis for Treatment

Significant hyperopia, if uncorrected, can produce visual discomfort,
blurred vision, amblyopia, and binocular dysfunction, including
strabismus, and contribute to learning problems. Treatment should be
initiated both to remediate symptoms and to reduce the future risk of
vision problems resulting from the hyperopia.

The clinician should tailor specific elements of treatment to individual
patient needs. Among the factors to consider when planning treatment
and management strategies are the magnitude of the hyperopia, the
presence of astigmatism or anisometropia, the patient's age, the presence
of an associated esotropia and/or amblyopia, the status of
accommodation and convergence, the demands placed on the visual
system, and the patient's symptoms. (See Appendix Figure 1 for an
overview of patient management strategy.)

2. Available Treatment Options

Among several available treatments for hyperopia-related symptoms,
optical correction of the refractive error with spectacles and contact
lenses is the most commonly used modality. It is the optometrist's
responsibility to advise and counsel the patient regarding the options and
to guide the patient's selection of the appropriate spectacles or contact
lenses. Vision therapy and modification of the patient's habits and
environment can be important in achieving definitive long-term
remediation of symptoms. Pharmaceutical agents or refractive surgery
may also be useful in treating some patients.

a.  Optical Correction

The primary modality for treating significant hyperopia is correction
with spectacles. Plus-power spherical or spherocylindrical lenses are
prescribed to shift the focus of light from behind the eye to a point on the
retina. Accommodation plays an important role in determining the
prescription. Some patients with hyperopia do not initially tolerate the
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full correction indicated by the manifest refraction, and many patients
with latent hyperopia do not tolerate the full correction of hyperopia
indicated under cycloplegia. However, young children with
accommodative esotropia and hyperopia generally require only a short
period of adaptation to tolerate full optical correction. Patients with
latent hyperopia who prove intolerant to the use of full or partial
hyperopic correction may benefit from initially wearing the correction
only for near viewing; alternatively, trial use of a short-acting
cycloplegic agent (e.g., 1% cyclopentalate) may enhance acceptance of
the optical correction.® Patients with absolute hyperopia are more
likely to accept nearly the full correction, because they typically
experience immediate improvement in visual acuity.

To determine the final spectacle lens prescription, the clinician should
carefully consider the patient's vision needs. The lenses prescribed may
be either single vision or multifocal. Newer high-index lens materials
and aspheric lens designs have reduced the thickness and weight of high
plus-power lenses, increasing their wearability and patient acceptance.
Spectacles, especially those with lenses of polycarbonate material,
provide protection against trauma to the eye and orbital area.

Soft or rigid contact lenses are an excellent alternative for some patients.
In patients who resist wearing spectacles, compliance with wearing the
optical correction may be enhanced due to improved cosmesis. Contact
lenses reduce aniseikonia and anisophoria in persons with anisometropia,
improving binocularity.® In persons with accommodative esotropia,
contact lenses decrease the accommodative and convergence demands,
reducing or eliminating esotropia at near to a greater extent than
spectacles.*”” Multifocal or monovision contact lenses may be
considered for patients who require additional near correction but resist
the use of multifocal spectacles because of the appearance.

The initial cost of contact lenses may be higher than that of spectacles,
and there are additional responsibilities and costs associated with the
proper care of contact lenses. Patients who wear contact lenses are at
increased risk for ocular complications due to corneal hypoxia,
mechanical irritation, or infection; nevertheless, improved vision makes
contact lens wear a valuable treatment option for compliant patients.
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b.  Vision Therapy

Vision therapy can be effective in the treatment of accommodative and
binocular dysfunction resulting from the hyperopia.**® Habitual
accommodative response in persons with hyperopia often does not
respond to lens correction alone, and vision therapy may be required to
remediate accommodative dysfunction. Accommaodative esotropia
secondary to hyperopia that is moderate to high may reduce binocular
skills, which can be improved by the wearing of a prescribed lens
correction and vision therapy.*

C. Medical (Pharmaceutical)Therapy

Miotics may be indicated for selected patients who cannot tolerate
wearing spectacles. The potentially serious adverse effects of
anticholinesterase agents*® limit their usefulness. Anticholinesterase
agents such as diisopropylfluorophosphate (DFP) and echothiophate
iodide (Phospholine lodide, PI) have been used in some patients with
accommodative esotropia and hyperopia to reduce a high accommodative
convergence-to-accommaodation (AC/A) ratio and improve alignment of
the eyes at near.’*! These drugs mimic the accommodative effect of plus
lenses without the use of spectacles or contact lenses.

d. Modification of the Patient's Habits and Environment

Reduction in visual demand does not reduce actual levels of hyperopia,
but it can lessen the symptoms, even in patients with optical correction.
Thus, modification of the patient's habits and visual environment is
occasionally useful as an adjunct therapy. Such modifications include,
but are not limited to, improving lighting or reducing glare, using better
quality printed material, decreasing temporal demands, and ensuring
optimal visual hygiene and ergonomic conditions at the computer
terminal.

e.  Refractive Surgery

Several refractive surgery techniques to correct hyperopia are under
development. Among procedures studied as possible therapies for
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hyperopia are Holmium:YAG laser thermal keratoplasty,**? automated

lamellar keratoplasty,'® spiral hexagonal keratotomy,*** excimer laser,™®
and clear lens extraction with intraocular lens implantation.*®*® A review
of 36 articles on studies of the efficacy and safety of refractive surgery
for hyperopia found that surgery provides effective, safe correction for
lower ranges of hyperopia (<3.00 D).**” Although its long-term outcome
still needs to be established, LASIK has received approval from the U.S,
Food and Drug Administration for treating hyperopia up to +6.00 D.**®

3. Management Strategies for Hyperopic Correction

There is no universal approach to the treatment of hyperopia. Each
patient should be considered in terms of age, degree of symptoms,
amount of hyperopia, state of accommodation, visual acuity, and
efficiency during the performance of visual tasks.*** The goals of
treatment are to reduce accommodative demand and to provide clear,
comfortable vision and normal binocularity. It is not simply
determination of the lens power required to focus light onto the retina,
but a complex approach encompassing the patient's vision needs and
sensitivity. The following are specific management strategies
appropriate for different age groups and conditions.

a.  Young Children

Young children (birth-10 years of age) with low to moderate hyperopia,
but without strabismus, amblyopia, or other significant vision problems,
usually require no treatment. However, even occasional evidence of
decreased visual acuity, binocular anomalies, or functional vision
problems may signal the need for treatment. Whereas the effects of
uncorrected hyperopia may manifest as visual perceptual dysfunction
reading difficulties, or failure in school, any child with hyperopia who is
experiencing learning or other school difficulties needs careful
assessment and may require treatment,*-*4%4

In most young hyperopic children, the process of emmetropization leads
to a gradual reduction in the degree of hyperopia by 5-10 years of age.
Some children do not go through this process however, they remain
significantly hyperopic and at increased risk for developing strabismus
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and amblyopia.” Although patients under age 5 who have over 3.25 D
of hyperopia appear to benefit from early optical correction to reduce the
risk for strabismus and amblyopia,®*® the results of animal studies
suggest that early optical correction, especially in infants, can interfere
with emmetropization. Thus, early treatment has the potential to result in
maintenance of the refractive error throughout life.'® Nevertheless,
clinical pediatric studies suggest that partial hyperopic prescriptions do
not impede emmetropization of infants up to the age of 3 years.”

Clinicians generally should prescribe optical correction of hyperopia for
young children who have moderate to high hyperopia. A survey of
prescribing patterns suggests that for 2-year-olds many practitioners use
a threshold of +3.0 D of bilateral asymptomatic hyperopia, while some
use a threshold of +5.0 D.*** Hyperopic correction should also be
prescribed along with other interventions (e.g., occlusion or active vision
therapy) for all young patients with actual or suspected amblyopia or
strabismus. Optical correction may be deferred for some patients with
moderate hyperopia, but such patients should be considered "at risk™ and
re-examined periodically.

Optical correction should be based on both static and cycloplegic
retinoscopy, accommodative and binocular assessment, AC/A ratio, and
the correction should be modified as needed to facilitate binocularity and
compliance.*® Careful followup is essential, and frequent lens changes
may be needed. A significant increase in hyperopia is not unusual after
the patient has worn optical correction for even a short time, due to the
manifestation of latent hyperopia. When compliance proves difficult, the
clinician may encourage acceptance of the prescribed treatment by using
cycloplegic agents to blur uncorrected vision."® Contact lenses may be a
good alternative for patients who do not comply with prescriptions for
spectacle wear, especially those with anisometropia, high hyperopia with
or without nystagmus, and hyperopia with accommodative esotropia.

The clinician should give special consideration to several specific
categories of problems in young children who have significant
hyperopia. Prior to the onset of accommodative esotropia, which usually
becomes evident at about 2-3 years of age, few children exhibit obvious
signs of ocular problems, with the exception of intermittent esotropia in
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children who are ill or very tired. Early screening for refractive error
usually detects hyperopia, but due to the relative infrequency of
refractive screening, many children with underlying moderate to high
hyperopia go undetected until the appearance of frank strabismus.
Appropriate treatment includes the use of either single-vision or
multifocal spectacles depending upon binocular and accommodative
status. Alternatives for treating concurrent amblyopia are patching and
active vision therapy. In rare circumstances, optical correction converts
hyperopia and accommodative esotropia to consecutive exotropia. With
careful consideration of the status of accommodation and binocularity,
the optometrist may adjust the optical correction to achieve resolution of
this problem.#?

Less commonly, young children with bilateral high hyperopia develop
isoametropic amblyopia due to the resulting constant state of severely
blurred vision.'®® Such patients may have an associated esotropia, or
conversely, may not manifest esotropia because they make no attempt to
accommodate. Optical correction of this condition is indicated, to
prevent or treat the associated amblyopia and/or strabismus. This
treatment warrants careful monitoring, because a previously nonexistent
esotropia may present itself following correction. Partial correction may
inadvertently stimulate accommodative esotropia, because the patient
now has good reason to attempt to overcome the remaining uncorrected
hyperopia. Treatment to improve vision in the child with amblyopia may
take a few years, but improvement is usually possible with full-time
spectacle wear and/or patching.”

Among mentally and multiply handicapped children, the prevalence of
ocular problems, including significant hyperopia, is higher than in
normal, healthy children.*”® The inability of many of these patients to
describe their visual impairments verbally makes early and periodic eye
and vision examinations imperative. These patients require the same
manner of optical correction of their hyperopia as other children.
Practical issues associated with providing and maintaining optical

*Refer to the Optometric Clinical Practice Guideline for Care of the Patient with
Amblyopia.
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correction may influence the actual use of and benefit from the
correction.

b.  Older Children and Pre-Presbyopic Adults (Ages 10-40 Years)

Many persons between the ages of 10 and 40 years who have low
hyperopia require no correction, because they have no symptoms.
Ample accommodative reserves shelter them from visual problems
related to their hyperopia. Under increased visual stress, such persons
may develop symptoms that require correction. Wearing prescribed
lenses with low amounts of plus power usually alleviates the problem.
Patients with moderate degrees of hyperopia are more likely to require at
least part-time correction, especially those who have significant near
demands or have accommodative or binocular anomalies.

Either optical correction or vision therapy may be useful in treating
accommodative or binocular dysfunction associated with uncorrected
low-to-moderate hyperopia. Vision therapy may be instituted initially or
after optical correction for patients who have significant binocular vision
problems. The effects of visual habits and environment play an
increasing role in determining the need for and characteristics of
treatment.

Relatively few persons with high degrees of hyperopia will have escaped
detection and treatment by the age of 10-20 years. Visual stress and
decreased visual acuity are likely in such patients, who must rely on
optical correction. The wide spectrum of philosophies concerning
appropriate treatment ranges from providing minimal plus lenses that
may alleviate symptoms to prescribing full plus correction to relax
accommodation. The middle position of prescribing one-half to two-
thirds of plus lens power takes into account the relationship of latent
hyperopia to manifest hyperopia and is a reasonable approach for many
patients. Clinicians may base prescription decisions on the power
required to provide optimal visual acuity and normal accommodative and
binocular function. Patients often become quite dependent upon this
correction.
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By the age of 30-35 years, most previously asymptomatic, uncorrected
patients begin to experience blur at near and visual discomfort under
strenuous visual demand. Facultative hyperopia can no longer be
sustained comfortably, due to decreasing accommodative amplitudes.
Latent hyperopia should be suspected when symptoms occur in
conjunction with a lower-than-expected amplitude of accommaodation for
the patient's age. Cycloplegic retinoscopy can help identify this latent
component.

When persons reach their mid-thirties, accommodation takes noticeably
longer, while facility decreases, causing associated vision problems in
many hyperopic persons previously free of symptoms. A prescription for
the distance manifest (noncycloplegic) refraction for the patient to wear
as needed (i.e., part time) often suffices. With increasing age and visual
demands at near, the patient may require additional correction. Before
prescribing a permanent pair of spectacles, the optometrist may lend the
patient a pair of spectacles (i.e., over-the-counter reading glasses) to
demonstrate the potential benefits of optically correcting latent
hyperopia. In addition, the optometrist should tell the patient that under
certain circumstances, correcting near vision can adversely affect
distance visual acuity. A good alternative for some patients is the
prescription of contact lenses, which can relax accommodation more
effectively than spectacles.

C. Presbyopia

With the onset of presbyopia, changing focus becomes progressively
more difficult, especially in poor illumination. Increased blur at near
necessitates correction for near and often for distance as well.”
Prescribing an optical correction for most or all of the distance manifest
refraction, along with a near addition, can greatly improve the patient's
vision and comfort. Hyperopia equal to or greater than 1.00-1.50 D
generally requires full-time distance correction, with a near addition for
patients over about age 45. As facultative hyperopia becomes absolute,
more plus power at distance is required. Progressive multifocal lenses
enable clear focusing at a range of finite distances. A monovision,

"Refer to the Optometric Clinical Practice Guideline for Care of the Patient with
Presbyopia.
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bifocal, or multifocal contact lens prescription is an option for some
patients.

d.  Pathologic Hyperopia

The underlying cause, rather than hyperopia itself, is the chief concern in
patients with pathologic hyperopia. Because the causes of pathologic
hyperopia are both uncommon and diverse, general statements
concerning treatment must be limited to the need to correct the hyperopia
in the best manner possible, depending upon the underlying etiology.
Conditions of a developmental or anatomic nature are rarely progressive.
When useful vision is thought to be obtainable, the treatment of
hyperopia resulting from non-progressive conditions is similar to that for
physiologic hyperopia.

4, Patient Education

The optometrist should inform the patient, and parents of children with
hyperopia, of the diagnosis, signs, symptoms, clinical course, and
treatment options. Although hyperopia only occasionally threatens the
maintenance of good vision, it may have an impact on the quality of
vision and the patient's level of comfort. Education about hyperopia is
especially important for parents and children for whom amblyopia,
strabismus, and learning-related issues are critical.

Demonstrating hyperopia by placing minus lenses in front of the parents'
eyes and having them attempt reading, provides parents a graphic
experience. All patients, regardless of age or the characteristics of
refractive error, should also receive education about how their visual
environment and their personal habits affect their visual status. The
optometrist can help patients and parents understand that slight
modification of these factors may greatly benefit their visual comfort and
efficiency.

5. Prognosis and Followup

Physiologic hyperopia is not progressive. Therefore, the prognosis,
which the clinician can give at diagnosis, is generally excellent, except
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for those patients with both hyperopia and amblyopia or strabismus, for
whom the prognosis is less certain. Appropriate optical correction
almost always leads to clear and comfortable single binocular vision.
Younger children who have significant hyperopia associated with
amblyopia, strabismus, or anisometropia require intensive followup and
treatment for their more complex problems, starting as early as 3-6
months of age. The timing of periodic preventive optometric care for
uncomplicated hyperopia depends upon the patient's age and
circumstances.” Children with hyperopia may require followup as often
as every 3-6 months, depending upon the concern for development of
strabismus and/or amblyopia. For asymptomatic adults, followup every
1 or 2 years is generally sufficient.

Patients with pathologic hyperopia require treatment of their underlying
conditions and, when indicated, referral to another eye care provider for
special services. All patients receiving treatment for hyperopia with
persistent symptoms require additional followup care to remediate their
problems. (See Appendix Figure 3 for the frequency and composition of
evaluation and management visits for hyperopia.)

"Refer to the Optometric Clinical Practice Guideline for Comprehensive Adult Eye and
Vision Examination and the Optometric Clinical Practice Guideline for Pediatric Eye
and Vision Examination.
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CONCLUSION

Hyperopia is a common refractive disorder that has been overshadowed
by myopia in the public perception, vision research, and the scientific
literature™** Although uncorrected myopia has a greater adverse effect
on visual acuity than uncorrected hyperopia, the close association
between hyperopia, amblyopia, and strabismus, especially in children,
makes hyperopia a greater risk factor than myopia for a greater degree of
permanent vision loss. The early diagnosis and treatment of significant
hyperopia and its consequences can prevent a significant amount of
visual disability in the general population. Because hyperopia is usually
not readily apparent, preventive examination of all young children is
essential. Periodic eye and vision examinations are needed thereafter to
help ensure the provision of treatment appropriate to the changing visual
needs of the hyperopic patient.
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V. APPENDIX

Figure 1
Optometric Management of the Patient
with Hyperopia: A Brief Flowchart

Patient history and examination

Assessment and diagnosis

Patient counseling and education

Treatment and management
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Young children Older child

ren and adults

Mild to moderate High Prepresbyopia Presbyopia
hyperopia hyperopia
I I
I I I
No Amblyopia No Mild to High Mild to High
amblyopia or amblyopia moderate hyperopia moderate hyperopia
or strabismus or hyperopia hyperopia
strabismus strabismus
I I I I_'_I I_'_I
No Full Partial
prescription; prescription; prescription Correct Correct
monitor treat : distance distance
amblyopia and monitor vision and near
strabismus vision

Modify prescription; continue
amblyopia and strabismus
treatment

Monitor

i required

, modify
prescription, as

Monitor, modify
prescription, as required

Schedule for periodic re-examination per Guideline

Hyperopia 46

Figure 2

Potential Components of the Diagnostic Evaluation for Hyperopia

A. Patient history

1.

2.
3.
4

Nature of presenting problem, including chief complaint
Ocular and general health history

Developmental and family history

Use of medications and allergies

B.  Visual acuity

1.
2.

Distance visual acuity testing
Near visual acuity testing

C. Refraction

1.

N

Retinoscopy

a. Static retinoscopy

b.  Nearpoint retinoscopy
C. Cycloplegic retinoscopy
Subjective refraction
Autorefraction

D.  Ocular motility, binocular vision, and accommodation

agrwdE

Versions

Monocular and alternating cover test
Near point of convergence
Accommodative amplitude and facility
Stereopsis testing

E.  Ocular health assessment and systemic health screening
Assessment of pupillary responses
Visual field screening
Color vision testing
Measurement of intraocular pressure
Evaluation of anterior and posterior segments of eye and
adnex

1.

2.
3.
4.

5.




Figure 3

Appendix 47

Frequency and Composition of Evaluation
and Management Visits for Hyperopia*
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Figure 3 (continued)

Composition of Followup Evaluations

Number of
Evaluation Frequency of

Type of Patient Visits Treatment Options  Followup Visits
Young child with 1-2 Monitor 3-12mo
mild to moderate Optical correction
hyperopia and no Modify habits
strabismus or and environment
amblyopia
Young child with 1-2 Monitor if infant 2-6 mo
high hyperopia and Optical correction
no strabismus or Vision therapy
amblyopia Modify habits

and environment
Young child with 2-3 Optical correction 2 wk-3 mo
mild to high Strabismus and
hyperopia and amblyopia therapy
strabismus or Modify habits
amblyopia and environment

Pharmaceuticals
Older child with 1-2 Monitor 6-18 mo
mild to moderate Optical correction
hyperopia Modify habits

and environment
Older child with 1-2 Optical correction 6-12 mo
high hyperopia Vision therapy

Modify habits

and environment
Pre-presbyopic 1 Optical correction 1-2yr
adult Vision therapy

Modify habits

and environment
Presbyopic adult 1 Optical correction 1-2yr

Vision therapy
Modify habits
and environment

VA REF AV OH Management Plan

Each Each Each p.r.n. No treatment or provide

visit visit Visit refractive correction; monitor
vision

Each Each Each p.r.n. Provide refractive correction;

visit visit Visit treat any accommodative or
binocular vision problem;
monitor vision

Each Each Each p.r.n. Provide refractive correction;

visit visit Visit treat any amblyopia or
strabismus; monitor vision

Each Each Each p.r.n. No treatment or provide

visit visit visit refractive correction; monitor
vision

Each Each Each p.r.n. Provide refractive correction;

visit visit visit treat any accommodative or
binocular vision problem;
monitor vision

Each Each Each Each No treatment or provide

visit visit visit visit refractive correction; treat any
accommodative or binocular
vision problem; monitor vision

Each Each Each Each Provide refractive correction;

visit visit visit visit treat any accommodative or

binocular vision problem;
monitor vision

*Figure 3 extends horizontally on page 46

VA = visual acuity testing
REF = refraction

A/V = accommodative/vergence testing

OH = ocular health assessment
p.r.n. = as needed
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Figure 4
ICD-9-CM Classification of Hyperopia

Hypermetropia 367.0
Far-sightedness Hyperopia
Astigmatism 367.2
Astigmatism, unspecified 367.20
Regular astigmatism 367.21
Irregular astigmatism 367.22
Anisometropia and aniseikonia 367.3
Anisometropia 367.31
Aniseikonia 367.32
Presbyopia 367.4
Disorders of accommodation 367.5
Paresis of accommodation 367.51
Cycloplegia
Total or complete internal ophthalmoplegia 367.52
Spasm of accommodation 367.53
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Abbreviations of Commonly Used Terms

AC/IA o, Accommodative convergence/accommodation
Do Diopter

DFP e Diisopropylfluorophosphate

Pl Phospholine iodide




Appendix 51
Glossary

Absolute hyperopia Hyperopia that cannot be overcome by
accommodation.

Accommodation The ability of the eyes to focus clearly at various
distances.

Accommodative esotropia An esotropia that is associated with high
hyperopia (refractive) and/or a high AC/A ratio (non-refractive).

Amblyopia A unilateral or bilateral reduction in corrected visual acuity
in the absence of any obvious structural anomalies or ocular disease.

Anisometropic hyperopia Unequal and significant hyperopic refractive
error.

Astigmatism Refractive anomaly due to refraction of light in different
meridians of the eye, generally caused by a toroidal anterior surface of
the cornea.

Component hyperopia Hyperopia resulting when one or more of the
components of refractive error varies significantly from normal.

Correlational hyperopia Hyperopia resulting when one or more of the
components of ocular refraction deviates modestly from normal.

Emmetropization The process by which significant neonatal refractive
errors are reduced in the direction of emmetropia.

Facultative hyperopia Hyperopia that can be overcome by
accommodation.

Hyperopia (farsightedness) Refractive condition in which the light
entering the non-accommodated eye is focused behind the retina.

Isoametropic amblyopia Amblyopia caused by bilateral high refractive
error.
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Latent hyperopia Hyperopia that is habitually overcome by
accommodation; determined by cycloplegic refraction.

Manifest hyperopia Hyperopia (either facultative or absolute) that is
determined by noncycloplegic refraction.

Myopia (nearsightedness) Refractive condition in which the light
entering the non-accommodative eye is focused in front of the retina.

Pathologic hyperopia Hyperopia due to abnormal anatomy,
maldevelopment, ocular disease, or trauma, not to normal biological
variation.

Physiologic hyperopia hyperopia due to correlational hyperopia or
component hyperopiahaving otherwise normal ocular anatomy.

Presbyopia A reduction in accommodative ability that occurs normally
with age and necessitates a plus lens addition for satisfactory seeing at
near.

Significant hyperopia Any degree of hyperopia sufficient to cause
symptoms requiring remediation.

Strabismus Condition in which binocular fixation is not present under
normal seeing conditions, i.e., one eye is turned in relation to the other.

Vision therapy Treatment process for the improvement of visual
perception and coordination between the two eyes for efficient and
comfortable binocular vision. Synonyms: orthoptics, visual training.

Visual acuity The clearness of vision that depends upon the sharpness
of focus of the retinal image and the integrity of the retina and visual
pathway.

Sources: Cline D, Hofstetter NW, Griffin JR. Dictionary of visual science, 4th
ed. Radnor, PA: Chilton, 1989.

Grosvenor TP. Primary care optometry. Anomalies of refraction and binocular
vision, 3rd ed. Boston: Butterworth-Heinemann, 1996:575-91.




