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Background: In 1998, the American Academy of Pediatrics, the
American Academy of Ophthalmology, and the American
Association of Pediatric Ophthalmology and Strabismus
(AAP/AAO/AAPQS) published a position paper entitled “Learn-
ing Disabilities, Dyslexia And Vision: A Subject Review,”
intended to support their assertion that there is no relationship
between learning disabilities, dyslexia, and vision. The paper
presents an unsupported opinion that optometrists (by impli-
cation) have said that vision problems cause learning dis-
abilities and/or dyslexia and that visual therapy cures the
conditions. The 1998 position paper follows two very simi-
lar and discredited papers published in 1972 and 1981.

Method: This article critically reviews and comments on the many
problems of scholarship, the inconsistencies, and the false
allegations the position paper presents. Perhaps the foremost
problem is that the authoring committee has ignored a ver-
itable mountain of relevant literature that strongly argues
against their assertion that vision does not relate to academic
performance. It is for this reason that an overview, drawn from
more than 1,400 identified references from Medline and other
database sources and pertinent texts that were reviewed, is
incorporated into this current article. The AAP/AAO/AAPOS
paper is also examined for the Levels of Evidence that their
references offer in support of their position.

Conclusion: The AAP/AAO/AAPOS paper contains errors and
internal inconsistencies. Through highly selective reference
choices, it misrepresents the great body of evidence from the
literature that supports a relationship between visual and per-
ceptual problems as they contribute to classroom difficulties.
The 1998 paper should be retracted because of the errors, bias,
and disinformation it presents. The public assigns great trust
to authorities for accurate, intellectually honest guidance,
which is lacking in this AAP/AAO/AAPQS position paper.
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. Introduction

In 1998, the American Academy of Pediatrics, the Ameri-
can Academy of Ophthalmology, and the American Asso-
ciation of Pediatric Ophthalmology and Strabismus
(AAP/AAO/AAPOS) jointly published a position paper titled
“Learning Disabilities, Dyslexia And Vision: A Subject
Review.”! This was an updated statement of their under-
standing of the role of vision in learning disabilities and
dyslexia (see Appendix). The new position paper followed
two comparable published papers—“The Eye and Learning
Disabilities™ (1972) and “Learning Disabilities, Dyslexia And
Vision”? (1981)—that drew the same conclusions: that visual
therapy, lenses, prisms, and filters do not treat specific learn-
ing disabilities. [Author’s note: it should be noted that the
American Academy of Pediatrics was not a signator to the
1981 paper, but has rejoined to sign the 1998 paper.]

Unfortunately, the 1972 and 1981 position papers suffered
from a lack of integrity in their scholarship. Each was stud-
ied and thoroughly discredited in papers published in a peer-
reviewed journal*® for their corrupted use of references.
Neither of these critical reviews was rebutted. The 1972 and
1981 position papers ignored the role of collateral visual and
visual processing difficulties that the 1998 paper now
acknowledges. However, the authors of the 1998 paper have
failed to use this information in any constructive way for
public and professional guidance. The literature review pro-
vided in this critical review and commentary refutes their
unfounded charge that the literature fails to support a rela-
tionship between the visual process and learning.

The 1972, 1981, and 1998 position papers appear to rep-

resent a high degree of subjectivity more than any objec-
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tive consideration of the huge body of evidence.
It is dismaying that the organizations offered no
formal response nor any other answer to the
charges of scientific abuse made in the two pre-
vious critiques by Flax and by Flax et al; e.g.:
“The dissemination of this statement [the 1972
position paper]...does a disservice to the pub-
lic and represents an affront to the academic
community”; “...[the paper shows] gross dis-
tortion and inaccuracies in the use of the refer-
ence material”; “The distorted utilization of
reference material is monumental”’; “[The
paper]...offers absolutely no supporting material
for (its) conclusion”; and “This policy statement
[the 1981 paper]...does the public a disservice...
The references offered are misconstrued, non-
applicable, and grossly distorted.”*-5
All of the references used negatively in the ear-
lier position papers actually support a vision-learn-
ing link, according to the critics.

The 1998 AAP/AAO/AAPQOS position paper has
the same pivotal problem as its two predecessors:
the assumption that optometrists* believe that
visual problems are in some way responsible for
dyslexia. This is not—and has never been—the
position of any responsible organization within
optometry.5-1° Optometrists, as a profession, have
never held that learning disabilities or dyslexia
are caused solely by vision or visual functioning
difficulties. Quite to the contrary, and consistent
with the literature, optometrists recognize that
reading and learning problems are multifactoral
in origin.817 Experts from other disciplines also
agree that reading problems in the classroom are
diverse in etiology!®-3° and follow two broad
types: visual-spatial and phonologically-related

* The 1972, 1981, and 1998 position papers on vision ther-
apy and learning have carefully left out the terms
“optometry” or “optometrists.” However, for all practi-
cal purposes, nobody but optometrists perform visual
therapy in nonstrabismic cases.84 199 This is supported
by the observation that the vast majority, if not all, lit-
erature on visual therapy and its application is found in
optometric sources or is authored by optometrists. An
Internet search with three large metasearch engines
(www.Dogpile.com, www.Ixquick.com, and www.Google.com)
revealed only one ophthalmological practice that notes
doing orthoptic visual therapy in the scope of their mul-
tidisciplinary practice. For these reasons, there is little
cause to doubt that when the AAP/AAO/AAPOS position
papers indict the use of visual therapy in learning appli-
cations, that the subject methods they censure are used
only by optometry and optometrists.
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problems. Visual functioning and visual pro-
cessing difficulties often co-exist with and con-
tribute to learning problems, but they are
probably not causative.

II. Examination of the 1998
AAP/AAQ/AAPOS text

The 1998 AAP/AAO/AAPQOS position paper (see
Appendix) appears to be essentially a rehash of
the earlier papers. However, in this new pub-
lication, there are only eight references from the
1990’s: two of which are policy statements on
visual screening,Appendix refs. 8,9 gne concerns a
neurological basis for dyslexia,Appendix ref. 6
another is a poorly referenced opinion piece
with no data,Appendixref. 24 and the other four are
on Irlen lenses.Appendix refs. 1820.23 Qne of the
newer references (Solan, 1990) is used to sup-
port a negative position on “neurologic organi-
zational training” [sic] when it addresses only
Irlen lenses. In fact, the 1998 paper contains no
actual research to support the allegation that
there is no relationship between vision and
learning. The vast majority of the body of lit-
erature does support a relationship; while it is
relatively uncommon to find negative refer-
ences, they do exist.

In considering academic performance and any
relationship with vision, it is helpful to
understand the emerging practice of ranking
the validity of medical evidence via systematic
assessment. The Levels of Evidence method is
meant to assist practitioners in making rec-
ommendations on the basis of evaluation of
the studies available. The Levels of Evidence
system is quite often organized into five lev-
els. One model, in declining strength, is as fol-
lows:

Level | Evidence—randomized, double-blinded,
controlled studies of adequate size;

Level Il Evidence—smaller, randomized,
double-blinded, controlled studies with
positive trends that may not be statistically
significant;

Level 11l Evidence—either non-randomized
controlled studies or cohort or case series
studies; and

Level IV Evidence—expert opinions from
acknowledged authorities.

The weakest of all is Level VV Evidence—opinions
from those who have merely studied and dis-
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cussed the literature. This is the model used in
this critique for examination of the data.t

Background

Starting with the Background statement, let us
examine the AAP/AAO/AAPQOS position paper:
“Many educators, psychologists, and medical spe-
cialists concur that individuals who have learning dis-
abilities should...avoid remedies involving eye
exercises, filters, tinted lenses, or other optical devices
that have no known scientific proof of efficacy.” This
statement is actually scientifically vague, lacking
citations to support it. Because of the way it is
worded, it implies that no eye exercises, filters,
tinted lenses, and optical devices have any effi-
cacy and that vision does not relate to learning,

T The Levels of Evidence method for systematic evaluation
of the validity and strength of the sources of data being
reported in medical studies was generated by
researchers for the Canadian Task Force on the Periodic
Health Examination.3?” The concept has been promoted
by the Cochrane Centre and Library, who inaugurated
the Cochrane Collaboration with its Cochrane Database
of Systematic Reviews, an electronic publication, as a
means of publishing the results of reviewing groups.
Depending on the field of study and its inherent clin-
ical characteristics, there can be modifications of the
Levels as agreed upon by each field’s review groups,
depending on their assessment of the field’s data and
practices, but the randomized, controlled (and double-
blind) trial (RCT) is always the gold standard for Level
I evidence. There is acknowledgment among the review
groups that RCT’s cannot always be designed, and some
areas may resist any form of quantitative study at all.
A balance must be exercised between practical and eth-
ical issues in deciding the quality of the evidence. Cus-
tomarily, there are from three to five levels (included
in one example was the “Somebody once told me,” level
VI). Other variations occur: the separate review
groups studying cancer and cardiovascular disease have
agreed in their Levels, but differ from groups studying
other conditions in their Level 1V and Level V defini-
tions. Some of those groups relegate case studies to Level
IV and all opinion is considered Level V. The design may
also include sublevels within each major level. For
instance, the guidelines for the breast cancer review
group out of Canada allow that when enough case stud-
ies are conducted at different times, in different sites
and are consistent in their results, their credibility within
that level is increased.3?® The review group studying
osteoporosis has adopted the same Level descriptions
as the breast cancer review group.3?® The objectives of
these latter groups’ model were unilaterally judged by
this author as being the best fit to the nature of the lit-
erature on these vision/learning topics and why their
guidelines’ structure is used here.
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the historic position in all three papers.® This
does not represent what the literature reports.
Since it is unattributed, it may not even represent
any knowledgeable opinion (Level V Evidence, the
weakest level). Respected authorities in education
have long found that efficient visual functioning
and visual perception are a necessary component
of satisfactory learning and have been addressed
in research.367 Other research that existed at the
time of this paper’s publication also contradicts
the statement. 12, 68-100

Evaluation and Management

The authors make a statement that is inconsistent
with the premise of the 1998 AAP/AAO/AAPOS
paper: “Sometimes children also may have treatable
visual difficulties along with their primary reading or
learning dysfunction.” It is important to point out
that those treatable problems, in fact, may indeed
require eye exercises, lenses, prisms, and filters,
which were dismissed in the Background state-
ment. This inconsistency escapes the authors.
Their explanation goes on to state that visual acu-
ity needs to be ruled in or out as a factor. How-
ever, this is generally a fruitless gesture in relation
to reading retardation, since researchers and cli-
nicians have long known that studies show an
inverse relationship between visual acuity and
academic performance. That is to say, reduced
sight is often due to myopia, and myopia is fre-
quently associated with above-average academic
achievement and educational level.”619%-195 On the
other hand, low-to-moderate farsightedness
rarely causes visual acuity problems, yet has been
associated with visual perception and vision func-
tion anomalies. These children will pass vision

screenings and yet may have academic diffi-
Cu|ty_74,76,106-108

Role of the Eyes

The authors assert in an undocumented statement
that: “some vision care practitioners incorrectly attrib-
ute reading difficulties to one or more subtle ocular
or visual abnormalities.” Besides the lack of sup-
porting citations from expert sources which might
raise this statement to Level V evidence, problems
of definition arise. Who do the authors mean by
“some vision care practitioners”? What do the
authors mean by the nebulous term “subtle ocu-
lar or visual abnormalities”? Do they mean sup-
pression? Suppression can be a co-existent visual
abnormality in retarded readers, according to Ben-
ton (a pediatric ophthalmologist)'%® and Safra.1°
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Do they mean eye movement (saccadic) abnor-
malities? Deficient oculomotor abilities have been
associated with reading disabled/dyslexic stu-
dents.1568.70,111-120 Do they mean accommodative
difficulties? These, too, have been shown by
researchers to be associated problems in some
deficient readers.’>°1.97:99,111,121-124 The omission
of definitions and references is a significant dif-
ficulty.

The last sentence of this subtopic in the 1998
AAP/AAO/AAPOS paper states that children with
learning problems have the same ocular health as
children without such conditions. Granted, ocu-
lar health has little (if any) relationship to learn-
ing. This non-issue appears to be introduced to
impress the reader with a “piling-on effect” of
negative statements. It is a moot point, however,
since there is very little basis for assertion that
ocular health is related to learning problems.

This does offer the opportunity to examine a most-
curious reference [Helveston et al., “Visual Func-
tion and Academic Performance” (Appendix ref. 11)]
that the authors use in support of the non-issue
of ocular health. Because of its poor scholarship
and questionable methods, this paper has been
thoroughly dissected in another critique.1?¢ Of all
the 1998 AAP/AAO/AAPQOS position paper’s ref-
erences, the Helveston et al. paper arguably offers
the most-fitting opportunity to prove the thesis that
vision and learning are not related, as it could pres-
ent Level | evidence of their position. It is not used
for that purpose, even though the authors state in
their abstract: “Evaluation of 1,910 first-, second-,
and third-grade students indicated that visual func-
tion and academic performance as measured by read-
ing were not positively related,”Appendix ref. 11 (p. 346)
The reason it is not used almost certainly has to
be that the paper’s statistics omit the most salient
of all data tests: the researchers completely leave
out testing of the central question about the rela-
tionship between vision and learning and spuri-
ously accept the null hypothesis. Nothing in the
Helveston et al. paper supports the claim in their
abstract.126

Paradoxically, in the very midst of that potentially
critical vision and learning study, and in an ear-
lier paper based on a copying test of Helveston’s
creation (the “Draw a bicycle test”), the authors
support educators’ and optometrists’ assertion that
a strong relationship exists between visual-
motor copying skills and academic perform-
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ance.'?” Helveston et al’s data show a highly sig-
nificant relationship between the two (p <
0.0001). It would appear that the unstated
answer to their initial question of whether visual
skills and learning are related is “Yes”.

Controversies

In this section the authors assert there is no sci-
entific support for muscle exercises and “‘train-
ing’ glasses (with or without bifocals or prisms)”
improving academic abilities. The lack of appro-
priate scholarship is reflected here, since one of
the three references used to support this state-
ment refers only to Doman—Delecato cross-pat-
terning training.Arrendix ref. 15 Thejr statement is in
direct contradiction to reports in the literature that
support the observation that convergence insuffi-
ciency and suppression are associated with learn-
ing inefficiency and can be improved with orthoptic
therapy and prism glasses.%*9.98,99,109,128-134 \|ost of
these studies existed at the time of the publica-
tion of the 1998 AAP/AAO/AAPQS paper.

Perceptual therapy has been associated with
improving academic abilities, in direct contra-
diction to the 1998 paper’s assertion that it has
not. Rosner conducted several years of basic
research in this area and found a high correlation
of visual and auditory analytical skills to math
and reading achievement. He developed a per-
ceptual curriculum that remediated these skills
and demonstrated a transfer of the improvement
into academic performance.135141 Most of this
research was completed before the publication of
the 1972 position paper.

Research supports at least some role of blue fil-
ters in assisting certain children with inefficient
reading and attentional difficulties.1#2144 However,
the use of Irlen lenses (based on the Scotopic Sen-
sitivity Syndrome) has never been a general opto-
metric intervention, and is still a matter of great
controversy. The American Optometric Associa-
tion has appropriately taken a cautionary position
in that respect.14> Even though the Scotopic Sen-
sitivity Syndrome has yet to be demonstrated as
a real phenomenon, the filter question is being
examined, with at least some support for the
validity of filters’ effect on the brain—probably
in the magnocellular strata of the lateral genicu-
late nucleus. Ongoing research may lead to clin-
ical guidelines for the use of filters as the
relationships are clarified.
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The topic of expense of treatment is discussed,
with the authors stating that the expense is
unwarranted. This assumes that visual therapies
or visual perceptual therapies are never effective.
The very concept of this negative hypothesis is
illogical. If parents pay tutors, psychologists, and
educational specialists for assistance with their
child’s learning problems, there will be less than
effective results when there are visual barriers
to learning that contribute in significant
Ways_96,99,103,108,109,117,130-132,134 Proper visual
analysis and intervention need to be considered
in all children with reading dysfunctions.

We often clinically see children with visual per-
formance-related headaches subjected to exten-
sive medical and neurological tests of great
sophistication to reveal only normal results. A
proper diagnostic protocol could potentially
save parents and insurance companies great
amounts of unneeded expense. (Atzmon et al.
found that, while both experimental groups
improved in reading ability in their study, read-
ing-disabled children who received visual therapy
had a decrease in headache symptoms, but chil-
dren who were only tutored actually had an
increase of headache symptoms. Their impression
was that the tutored-only children were reading
more, and this resulted in greater visual dis-
tress.128)

Further, taxpayers support special education
programs that are populated by children with clin-
ically significant visual function and visual pro-
cessing problems.17:2443.94.97.98 | earning support
programs cannot effectively address children with
the types of problems we are discussing here. The
cost to society is additionally increased not only
by these ineffectual attempts at rehabilitation,
but—over time—by lost lifetime income,#¢ a
greater incidence of crime in learning dysfunc-
tional students (studies of juvenile delinquents and
adult prisoners have shown that many are
‘retarded’ in reading#61%%), and therapy for
emotional sequellae.*® We would expect that any
moneys productively spent in rehabilitating
retarded readers by valid methods will potentially
have great economic effect on any society.

Appropriate Educational Measures

The suggestion that “appropriate educational
measures” be used in lieu of visual interventions
is not as helpful as it might seem in the man-
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agement of most of these cases. Children who are
referred for visual and perceptual remediation
(whether by psychologists, educators, or merely
family friends) have often had years of public
school and private tutoring for their problems.
Clinical experience reveals that these children are
often hardcore dysfunctional readers of many
years’ standing, whose parents and schools have
invested enormously in educational and medical
interventions to little avail. They have been
referred for visual evaluation only as a last resort,
not as a first option. As an example of this, Solan
et al. reported on therapies that were directed at
remediating 31 deficient readers with long-
standing reading problems. These students had
been addressed by traditional means for five
years, but at the end of the trial, had improved
their learning rate (achievement divided by time
on task) from a previous annual rate of 60% to
400% in 24 weeks—in spite of the many years of
previous remedial interventions.15!

Educational measures—intelligence, achieve-
ment, and related tests—fail to indicate what the
teacher should do to assist children with learn-
ing skills problems: they merely reveal that a
problem exists. Rosner demonstrated that if chil-
dren have a visual-motor skills problem, they will
often have math, spelling (sight-words), and writ-
ing difficulties. Children with auditory-motor
skills problems often will have reading, language
arts, and phonetic spelling difficulties.1®® As men-
tioned previously, Rosner also proved that the per-
ceptual skills deficiencies were remediable and
transferred into classroom skills. “Teaching kids
harder” without addressing learning skills barri-
ers is an inefficient use of the teacher’s time and
resources when a child is experiencing visual-
motor or auditory-motor skills problems. This fre-
quently will increase the chances that children
with learning problems will develop anxieties and
depression over the learning experience,!52-156
which further frustrates the child, the teacher, and
the parents. Unfortunately, the most common
ways educators apply psychometric information
is to adapt lessons, or to water down the content,
or teach to the strengths. In a metastudy of this
last method, not one of the 15 papers that were
considered provided a positive outcome.'® So, the
AAP/AAO/AAPOS position paper’s recommen-
dation to consult educators is less than useful, for
all practical purposes. For pragmatic reasons,
application of what is currently known from the
body of neurobiological and neuropsychological
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research is not on the near horizon in the class-
rooms of America, unfortunately. Teachers are not
yet trained as diagnosticians and clinicians, which
presents a significant problem, since diagnostic
skills are needed to address the differing learn-
ing styles and sensorimotor problems children
bring into classrooms.5*

At present, education has little to offer thera-
peutically to a student with perceptual and
motor deficiencies, although individual teachers
may take the remediation of students’ specific
problems upon themselves. The Bradley refer-
encelAppendixref. 21) hag no data to support the asser-
tion that the “reported benefits can be explained by
the traditional educational remedial techniques with
which [training techniques and interventions] are usu-
ally combined.” This is one educator’s opinion
and—at very best—is no more than Level IV evi-
dence. The Solan et al. study is primary evi-
dence—of at least Level Ill quality—that
nontraditional therapy can bring success to stu-
dents when traditional educational remedial
methods had failed (for five previous years). 15!

By inference, the 1998 AAP/AAO/AAPOS policy
statement allows that even when physicians have
no concrete suggestions, evaluation on a case-by-
case basis for visual processing problems is a
waste of time. Proper visual analysis needs to be
considered in all children with reading dysfunc-
tions.

Early detection

This section raises a significant problem of def-
inition. In the past, the word “dyslexia” referred
to the inability to read due to known pathologi-
cal or traumatic insult of the brain.”” -2 That is
no longer the case, as dyslexia has now become
a layman’s catchword for “learning disability.”
The authors have separated the two concepts in
the very title of the paper (“Learning Disabilities,
Dyslexia, and Vision”), yet now blend the two into
one, and combine both with a third—Attention
Deficit Disorder (ADD). Dyslexia, attention
deficit disorder, and the most common learning
disabilities are three separate entities of symptoms
with some crossover areas and need to be
addressed as such. The authors seem to wish to
merge them in an apparent attempt to gain syn-
ergy for their efforts to ignore and discredit opto-
metric therapeutic interventions. The literature
shows that ADD is only modestly related to aca-
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demic difficulties.64 (Pp. 151-192), 67, 158-160 Howyever,
Attention-Deficit Hyperactivity Disorder (ADHD)
may have a vision connection in at least some
cases: convergence insufficiency has been related
to ADHD in one study.161

Role of the physician

The recommendations here are largely ineffective,
since the direct instruction is for pediatricians to
refer refractive errors, focusing deficiencies, eye
muscle imbalance, and motor-fusion deficiencies
to ophthalmologists. At face value, this is not a
bad recommendation, if we ignore the obvious
inconsistency of this recommendation with their
Background Statement, because the problems men-
tioned generally require the use of lenses,
prisms, and training they had recommended to
be avoided. However that may be, few pediatri-
cians are in a position to detect these problems
in a routine evaluation, and few parents will seek
out the pediatrician for a medical opinion when
a child is referred from the school for a learning
disability.162

It may be that the authors of the 1998
AAP/AAO/AAPQOS paper intend something other
than the most common understanding of “ocular
defects” when they use that term. The authors,
in this ‘Role of the Physician’ section, assure the
reader there really are visual problems that need
to be addressed. However, all vision care spe-
cialists will appreciate that focusing deficiencies,
eye muscle imbalance, and motor-fusion defi-
ciencies are not “ocular defects,” ipso facto. There-
fore, the statement, “If no ocular defect is found,
the child needs no further vision care or treat-
ment..."—taken literally—is remiss, based on the
findings of Helveston et al.,'2” Atzmon et al., %8
Rosner,135141 many others previously cited, and
the very recommendations in the opening of the
‘Role of the Physician’ section. The authors of this
1998 AAP/AAO/AAPOS text almost seem to wish
to rush to close the door on any consideration of
their admission that there are functional factors
in the relationships of vision, visual processing,
perception, and learning problems.

Multidisciplinary approach

All optometric practitioners who deal with
learning disabled children would agree with the
observation in the sections ‘Multidisciplinary
Approach’ and ‘The Role of Education’ that a mul-
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tidisciplinary interventional strategy is needed for
dealing with learning disabilities. To that end,
many optometrists work closely with reading spe-
cialists, speech therapists, and occupational
therapists. Psychologists are important at the out-
set, to determine the presence of adequate intel-
ligence and the level of achievement. They also
can provide reassurance and counsel to the anx-
ious, depressed child who has lost confidence and
views the classroom as an unfriendly, embar-
rassing, even hostile environment.

The 1998 AAP/AAO/AAPQOS position paper
points to the neurobiological research that has
found some correlates of learning problems to
brain function and brain structure, but does not
take into consideration that there may very well
be an essential error: there is an assumption that
these are the causes of the academic problems and
not just the result of physiological and emotional
disorders. Brain changes from environmental eti-
ologies may be a significant source of factors alter-
ing the brain performance and structure in
learning problems. Research has demonstrated
that experience and stress affect brain structure
and function.163170 We will not be certain for
some time which comes first—the learning
problems or the brain changes.!’! This question
certainly needs to be studied. However, it is pre-
mature to conclude that the etiological road only
goes one way—as the 1998 AAP/AAO/AAPOS
paper appears to assume.

Recommendations

The visual screenings that the 1998
AAP/AAO/AAPQOS paper recommends do not take
into account a child’s ability to sustain single,
clear, comfortable, and efficient binocular vision
on desktop tasks, like reading and writing. Indeed,
there are very few adequate nonprofessional
screening techniques that accurately reveal
learning-related vision problems.1’? Rosner and
Rosner’+103 demonstrated that far-sighted children
are more likely to have visual perceptual prob-
lems and it is well known that these children will
pass most visual screenings. The ‘Recommenda-
tions’ go on to say that when the child with a
vision problem is referred, the screener is
directed to refer the child to an ophthalmologist,
which presents a problem of ethics because of the
suggested constraint of free choice. In light of the
evidence presented here, it would be more appro-
priate to use the term “a functional vision spe-
cialist”—or perhaps just “eye care practitioner.”
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Summary

The authors assert once again in the ‘Summary’
that there is no known visual cause for these
learning difficulties and no known effective visual
treatment. In support of this statement, they cite
a non-issue—Irlen lenses, a controversial and sel-
dom used optometric method of treatment. They
also cite an opinion piece by Silver,Appendixref. 24
a child psychiatrist who has historically main-
tained a consistent attitude of negativity against
visual and perceptual therapy in his books and
papers.t73176 He has done this, though, without
data-related support for his position that is rep-
resentative of the body of literature. However, Sil-
ver (with Keys) published at least one opinion
piece® that does support the type of interventions
that optometrists and the 1998 AAP/AAO/AAPQOS
position paper obliquely recommends. They
affirm that eye muscle functioning must be
assessed because, “Vision problems can interfere
with the process of learning.”8* ("-194) |t may be that
an overdue change in awareness is looming on the
ophthalmological horizon, but the 1998
AAP/AAO/AAPQOS position paper remains essen-
tially a barrier to scientific and clinical progress.

lIl. Summary of the Position Papers

1. In the first position paper, The Eye and Learn-
ing Disabilities,? the references that were
used actually upheld a vision-learning link,
but appear to have been deliberately cited
to support a negative argument. Flax dis-
sected the paper’s use of references to show
the poor scholarship and gross errors in their
application.* The committee members who
wrote that position statement also tried to
assert that optometric therapies depended on
Doman-Delecato cross-crawling and cross-
creeping. This was a major error based in
ignorance of actual optometric thinking,
practice, and methodology.

2. In the second paper,® the new committee
repeated much from the first paper, includ-
ing most of the optometric references, but—
perhaps aware of the first critique’s charges
about Doman-Delecato patterning—changed
emphasis from cross-patterning training to
the use of Irlen lenses, a non-optometric
method not currently supported by the
American Optometric Association.!*® Flax et al.
detailed the errors in the paper, repeating
once again that many of the citations that
were based in actual research supported a
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role for the relationship of vision to reading
and of the effectiveness of therapy in aiding
children with vision-related learning prob-
lems.>

3. In the current position paper,! the imagined
relationship of Irlen lenses and
Doman-Delecato methods to optometric
visual and developmental training is main-
tained. The immense body of supportive lit-
erature is ignored and, once again, literature
that contains no measures of vision (other
than eye dominance) is used to support the
non-argument about eye defects and learn-
ing.Appendixref. 10 The following review of the
literature shows there is voluminous support
for a vision-learning link, in direct contra-
diction to the position paper’s assertion that,
“Currently, no scientific evidence supports the
view that correction of subtle visual defects can
alter the brain’s processing of visual stimuli...”

V. Support from the Literature
There is a constellation of visual functioning and
visual processing problems that relate to academic
performance difficulties and learning problems,
mostly as co-existent, contributing factors. The lit-
erature available at the time of the writing of the
1998 paper and that has been published since
affirms a positive relationship between the fol-
lowing:
1. Saccadic skills and learning. 15:68.70,111-120
2. Convergence insufficiency and learn-
ing.80.96,98,128,132,134,177-193

3. Use of prisms and spectacle lenses and
learning.98.130.191,193,194
. Suppression and learning.109:110,195,196
. Binocular vision and learning.20:80.86.93,97.99,
109-111,123,197-212

6. Visual motor skills and learning.5870.81,84,
86,111-113,116,124,144,204,213-222

7. Auditory perception and learning.’6:77.:82.212,
223228

8. Hyperopia and learning.”496:102,103,106,229,230

9. Amblyopia and learning.10519.211

10. Visual processing and learning.5.2427.29.68,
88,95,118,144,154,224,231-271

(G203

A great deal of this has been reviewed before in
at least one literature search and was in existence
at the time of the 1998 AAP/AAO/AAPQOS publi-
cation.?”2 Much of the body of literature suggests
that a significant portion of learning dysfunc-
tional/dyslexic individuals have a low-threshold
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neurophysiology that is intolerant of what would
ordinarily be considered subclinical vision prob-
lems (by most practices). The literature shows that
visual therapy techniques, lenses, prisms, and
some filters have positive effects on the follow-
ing conditions that the above citations support as
being co-existent problems to reading dysfunc-
tions:

1. Accommodative disorders.?73-283

2. Amblyopia.?84-293

3. Convergence insufficiency.132:180,183,187,294-300

4. Intermittent exotropia.188.301-317

The literature also reflects nonsupportive refer-
ences, a few of which were found to refer to: sac-
cadic abilities, 38 319 convergence insufficiency,3°
prism spectacles,®?! binocular vision, 320 322 323
visual-motor skills,®?* auditory perception,32®
and visual processing.32¢

V. Conclusion

Over the past 30 years, the three AAP/AAO/
AAPOS policy papers'® concerning vision and
learning have been widely disseminated. None of
the papers properly represented what was
known from the body of literature at the time.
The impact of the three papers’ publication does
a disservice to physicians, educators, psycholo-
gists, and the public.

As evidenced by the types of changes that were
made in each subsequent policy paper following
the 1972 statement, the committees that authored
them demonstrated their awareness of the exist-
ing critiques. The only substantive change made
in the 1998 paper was to omit all the optometric
references that were so poorly used in both of the
first two position papers. There are absolutely no
optometric references to the methods these papers
condemn, which makes this 1998 paper an even
more-questionable review. If the intent was to
actually present a subject review in a scholarly
way, one would expect that the paper would
incorporate the addressing of actual optometric
methods and management of learning-related
vision problems.

The most-central problem with the arguments of
this current paper is the same as that of its two
predecessors: there is an assumption that
optometrists believe vision is in some way solely
responsible for dyslexia and learning disabilities.
This is not—and has never been—the position of
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any responsible organization within optometry.5-10
Repeating the assertion does not make it any more
true.

VI, Commentary

In light of the apparently known existence of cri-
tiques of the original papers, it is a puzzle why
the parent agencies did not provide more over-
sight in the drafting of this 1998 position paper
before they approved it. Disturbingly, in light of
the paper’s serious academic shortcomings, it
appears that the peer-review process has been
compromised. This point also extends to the
Helveston et al. paperAppendixref. 11) \which either
proved nothing or proved that vision and learn-
ing are indeed related. Both of these papers set
out to argue that there is no relationship
between visual function and learning, but no
actual research data are presented to that effect.
In the 1998 paper, much of the evidence pre-
sented is either unattributed, or of the weak,
Level V Evidence variety. None of their evidence
rises above Level 1V (at the very best). The 1998
paper perpetuates the spurious allegation of the
original position papers?2 that, “No known scien-
tific evidence [exists] supporting claims for improv-
ing the academic abilities of dyslexic or learning
disabled children...with treatment based on [visual
interventions].” As this critique has demon-
strated—and by their paper’s own advice—this
statement is patently false whenever co-existing
visual, perceptual, and visual processing problems
are providing barriers to learning.

Ophthalmological critics of the vision-learning
link have often used the argument that since there
are superior students with visual dysfunctioning,
that those problems (strabismus, suppressions,
saccadic clumsiness, and so on) never correlate
with reading or learning difficulties. The litera-
ture cited above (Benton,1% Lennerstrand and
Ygge,*?® and Silver®?) illustrates the fallacy of such
thinking [that because there are patients with stra-
bismus (et al., per above) who do read well, that
strabismus (et al.) does not associate with learn-
ing difficulties. Benton actually found that stra-
bismus surgery increased the incidence of reading
retardation in his 7-year study19° (p- 150)],

Because individuals can discover and master read-
ing skills and mathematics abilities by several cog-
nitive strategies, designing a proper research
question to study vision and the visual process as

PUBLIC HEALTH

they relate to learning in a general population may
be difficult, but not impossible. Researchers may
only rarely be able to rise above cohort or case
series (Level Il evidence) designs, and we may
have to be satisfied knowing that the possibility
of designing a properly randomized, controlled,
double-blind large study (Level | evidence) will
be elusive.t

It should be noted that—in the same manner that
the citations in the original position papers were
appropriately dissected—reviewers might take
exception to a few of the multitude of references
cited in this current critique. This is a fact of
research life: no pick-proof research model was
ever devised. Once that possibility is acknowl-
edged, it must then be noted that the sheer vol-

T The Levels of Evidence method for systematic evaluation
of the validity and strength of the sources of data being
reported in medical studies was generated by researchers
for the Canadian Task Force on the Periodic Health
Examination.32” The concept has been promoted by the
Cochrane Centre and Library, who inaugurated the
Cochrane Collaboration with its Cochrane Database of
Systematic Reviews, an electronic publication, as a means
of publishing the results of reviewing groups. Depend-
ing on the field of study and its inherent clinical char-
acteristics, there can be modifications of the Levels as
agreed upon by each field’s review groups, depending
on their assessment of the field’s data and practices, but
the randomized, controlled (and double-blind) trial (RCT)
is always the gold standard for Level | evidence. There
is acknowledgment among the review groups that RCT’s
cannot always be designed, and some areas may resist
any form of quantitative study at all. A balance must be
exercised between practical and ethical issues in decid-
ing the quality of the evidence. Customarily, there are
from three to five levels (included in one example was
the “Somebody once told me,” level VI). Other variations
occur: the separate review groups studying cancer and
cardiovascular disease have agreed in their Levels, but
differ from groups studying other conditions in their
Level IV and Level V definitions. Some of those groups
relegate case studies to Level 1V and all opinion is con-
sidered Level V. The design may also include sublevels
within each major level. For instance, the guidelines for
the breast cancer review group out of Canada allow that
when enough case studies are conducted at different
times, in different sites and are consistent in their results,
their credibility within that level is increased.328 The
review group studying osteoporosis has adopted the same
Level descriptions as the breast cancer review group.32°
The objectives of these latter groups’ model were uni-
laterally judged by this author as being the best fit to the
nature of the literature on these vision/learning topics
and why their guidelines’ structure is used here.
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ume of supportive papers and paucity of truly
nonsupportive papers overwhelms any critic’s
attempt to continue the assertion that there is no
evidence of a relationship between vision and
learning, or that visual therapy is not effective in
addressing the vision problems known to con-
tribute to reading and learning dysfunctions.

If the professional organizations who co-signed
the monograph are to act in the public welfare,
a formal retraction of the position paper is nec-
essary. School administrators, teachers, medical,
and allied professional personnel have trusted
these recommendations in error and may have
counseled parents against availing themselves of
possible assistance from vision professionals
because of AAP/AAO/AAPOS recommendations.
Insurance companies must be informed of the
appropriate uses and medical necessity of visual
and perceptual therapy.

Productive and collegial, open-minded inquiry
needs to move forward, based on what is already
known and demonstrated: that vision and learn-
ing are undeniably related.

Acknowledgment

I would like to sincerely thank the staff of the International Library Archives and
Museum of Optometry (ILAMO) for their diligence and professionalism in the
review and verification of the multitude of references used in this paper.

References

1.Committee on Children with Disabilities, American
Academy of Pediatrics (AAP), American Academy of
Ophthalmology, and American Association for Pediatric
Ophthalmology and Strabismus (AAPOS). Learning Dis-
abilities, Dyslexia And Vision: A Subject Review. Pedi-
atrics 1998;102:1217-9.

2.[No authors listed] The eye and learning disabilities. Ped
News 1972;1:63-6.

3.[No authors listed] American Academy of Ophthalmol-
ogy: Policy Statement, Learning disabilities, dyslexia and
vision, 1981. (Available in the Appendix of: Flax N,
Mozlin R, Solan HA. Learning disabilities, dyslexia, and
vision. J AM OPTOM ASSOC 1984;55:399-403).

4.Flax N. The eye and learning disabilities. ] AM OPTOM
ASSOC 1972;43:612-7.

5.Flax N, Mozlin R, Solan HA. Learning disabilities, dyslexia
and vision. ] AM OPTOM ASSOC 1984;55:399-403.

6.Everatt J, Bradshaw MF, Hibbard PB. Visual processing
and dyslexia. Perception 1999;28:243-54.

7.Simons HD. An analysis of the role of vision anomalies
in reading interference. Optom Vis Sci 1993;70:369-73.

8.Solan HA. Dyslexia and learning disabilities: an
overview. Optom Vis Sci 1993;70:343-7.

562

9.[No authors listed] Vision, learning and dyslexia; A joint
organizational policy statement. American Academy of
Optometry, American Optometric Association. Optom Vis
Sci 1997;74:868-70. (Available at: http://www.aoanet.org/
clincare/pediatrics-vision.asp. Last accessed 5/15/02.)

10. Friedenberg HL. A multidisciplinary evaluation of the
child with a visually related learning disability. J AM
OPTOM ASSOC 1975;46:975-7.

11.[No authors listed] Position statement on optometric
vision therapy. American Optometric Association, 1997.

12. Streff JW, Poynter HL, Jinks BJ, et al. Changes in achieve-
ment scores as a result of a joint optometry and edu-
cation intervention program. J AM OPTOM ASSOC 1990;
61:475-81.

13. Rosner J. Reading readiness. In: Garzia RP, ed. Vision and
reading. St. Louis: Mosby-Year Book Inc. 1998;49-69.

14. Griffin JR. Genetics of dyseidetic dyslexia. Optom Vis
Sci 1992;69:148-51.

15. Adler—Grinberg D, Stark L. Eye movements, scanpaths,
and dyslexia. Am J Optom Physiol Opt 1978;55:557-70.

16. [No authors listed] Joint Statement on Vision Therapy.
A joint organizational policy statement of the American
Academy of Optometry and the American Optometric
Association. 1999. (Available at: http://www.aoanet.
org/clincare/issues-joint.asp. Last accessed 5/15/02.)

17.Grosvenor T. Are visual anomalies related to reading
ability? J AM OPTOM ASSOC 1977;48:510-7.

18. McMonnies CW. Visuo-spatial discrimination and mir-
ror image letter reversals in reading. J AM OPTOM
ASSOC 1992;63:698-704.

19. Lamm O, Epstein R. Are specific reading and writing dif-
ficulties causally connected with developmental spatial
inability? Evidence from two cases of developmental
agnosia and apraxia. Neuropsychologia 1992;30:459-69.

20. Stein JF, Riddell PM, Fowler MS. Fine binocular control
in dyslexic children. Eye 1987;1:433-8.

21.Vernon MD. Variability in reading retardation. Br J Psy-
chol 1979;70:7-16.

22.Stanley G, Kaplan I, Poole C. Cognitive and nonverbal
perceptual processing in dyslexics. J Gen Psychol 1975;
93:67-72.

23.Cano de Gomez A. [The child with learning problems].
Bol Med Hosp Infant Mex 1975;32:1207-15.

24. Mattis T, French JH, Rapin I. Dylexia in children and
young adults: three independent neuropsychological
syndromes. Dev Med Child Neurol 1975;17:150-63.

25. Vellutino FR, Harding CJ, Phillips F, et al. Differential
transfer in poor and normal readers. J Genet Psychol
1975;126:3-18.

26. Rosenfield AG. Integrational deficits in children with
visual-perceptual-motor disabilities. Percept Mot Skills
1975;40:51-7.

27.Habib M. The neurological basis of developmental
dyslexia: an overview and working hypothesis. Brain
2000;123:2373-99.

28.Vidyasagar TR, Pammer K. Impaired visual search in
dyslexia relates to the role of the magnocellular path-
way in attention. Neuroreport 1999;10:1283-7.

29.Eden GF, VanMeter JW, Rumsey JM, et al. The visual
deficit theory of developmental dyslexia. Neuroimage
1996;4:5108-17.

30. Temple E, Poldrack RA, Salidis J, et al. Disrupted neu-
ral responses to phonological and orthographic pro-
cessing in dyslexic children: an fMRI study. Neuroreport
2001;12:299-307.

OPTOMETRY

VOLUME 73/NUMBER 9/SEPTEMBER 2002



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Apperson SV. Effectiveness of orthoptic training as a
means of remedial instruction of reading. J Exper Edu-
cation 1940;9;160-6.

Berner GE. Visual anomalies as they affect the child’s
success in reading. Educational Outlook 1942;16:70-6.
Birch HG, Belmont L. Auditory-visual integration and
reading ability in school children. Percept Motor Skills
1965;20:295-305.

Eames TH. Visual handicaps to reading. J Educ 1959;
141:1-35.

Siegmar M. The effects of visual discrimination pre-
training on learning to read a vocabulary list in kinder-
garten children. J Educ Psych 1960;52:217-21.

Park GE, Burri C. Effect of eye abnormalities on read-
ing difficulty. J Educ Psych 1943;34:420-30.

Robinson HM. Why pupils fail in reading. Chicago: Uni-
versity of Chicago Press, 1946.

Robinson HM, Huelsman CB. Visual efficiency and learn-
ing to read. Clinical Studies in Reading Il. Suppl Educ
Monograph 77. Chicago: University of Chicago Press,
1953:31-63.

Rosen CL. An experimental study of visual perceptual
training and reading achievement in first grade. Percept
Motor Skills 1966;22:979-86.

Worcester DA. The influence of orthoptic training on the
reading ability of college freshman. J Exper Educ 1940;
9:167-74.

Alwitt LF. Decay of immediate memory for visual pre-
sented digits among non-readers and readers. J Educ
Psych 1963;54;144-8.

Brandt HF. Ocular patterns in visual learning. Am J Psych
1941;54:528-35.

Eames TH. The ocular conditions of 350 poor readers.
J Educ Res 1938;32:10-6.

Gilbert LC. Speed and processing of visual stimuli and
its relationship to reading. J Educ Psych 1959;50:8-19.
Katz PA, Deutsch M. Visual and auditory efficiency and
its relationship to reading in children. Cooperative
research project No. 1099. Institute for developmental
studies, New York Medical College, 1963:147.

Leton DA. Visual-motor capacities and ocular efficiency
in reading. Percept Motor Skills 1962;15:407-32.

Rizzo ND. Studies in visual and auditory memory span
with special reference to reading disability. J Exper Educ
1939;8:208-44.

Van De Riet V, Van De Riet J. Visual-motor coordination
in underachieving and normal school boys. Percept Motor
Skills 1964;19:731-4.

Eden GF, Stein JF, Wood MH, et al. Verbal and visual
problems in reading disability. J Learn Disabil 1995;
28:272-90.

Willows DM. Visual processes in learning disabilities.
In: B Wong, ed. Learning about learning disabilities, 2nd
ed. San Diego: Academic Press, 1998:203-36.

Damari DA. Visual disorders, dysfunctions, and dis-
abilities. In: Gordon M, Keiser S, eds. Accommodations
in higher education under the Americans with disabilities
act (ADA). New York: The Guilford Press, 1998:186-204.
Selikowitz M. Dyslexia and other learning disabilities: the
facts. Oxford: Oxford University Press, 1993:21-2.
Taylor EA. Ocular-motor processes and the act of read-
ing. In: Leisman G, ed. Basic visual processes and learn-
ing disability. Springfield, Ill.: Charles C. Thomas,
1976:163-216.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

PUBLIC HEALTH

Greene LJ. Finding help when your child is struggling in
school. New York: Golden Books, 1998:210-8.

Spache EB. Reading activities for child involvement, 3rd ed.
Boston: Allyn and Bacon, 1982:1442.

Stanley G, Hall R. Short-term visual processing in dyslex-
ics. Child Devel 1973;44:841-4.

Furth HG, Wachs H. Thinking goes to school: Piaget's the-
ory in practice. New York: Oxford University Press,
1975:139-72.

Buktenica NA. Visual learning. San Rafael, Calif.: Dimen-
sions, 1968.

Gupta R, Ceci SJ, Slater AM. Visual discrimination in
good and poor readers. J Spec Edu 1978;12(4), as cited
in: MG Gardner. Test of visual-perceptual skills,
revised. Hydesville, Calif.: Psychological and Educational
Publications, 1996.

Auxter D, Pyfer J, Huettig C. Principles and methods of
adapted physical education and recreation, 8th ed.
Boston: McGraw Hill., 1997.

Carlson NR. Foundations of physiological psychology, 3rd
ed. Boston: Allyn and Bacon, 1995.

Diamond M, Hupson J. Magic Trees of the mind. New
York: Dutton (Penguin—Putnam), 1998.

.Glover JA, Bruning RH. Educational psychology: princi-

ples and applications, 3rd ed. Glenview lll.: Scott Fores-
man/Little, Brown Higher Education, 1990.

Healy JM. Endangered minds: why children don’t think and
what you can do about it. New York: A Touchstone book,
Simon and Schuster, 1990:195-217.

Healy JM. Your child’s growing mind. New York: Dou-
bleday, 1994:227-60.

Kaluger K, Kolson CJ. Reading and learning disabilities.
Columbus, Ohio: Merrill, 1978.

Lerner JW. Learning disabilities: theories, diagnosis, and
teaching strategies, 5th ed. Boston: Houghton Mifflin,
1989.

Solan HA, Ficarra A, Brannan JR, et al. Eye movement
efficiency in normal and reading disabled elementary
school children: effects of varying luminance and wave-
length. J AM OPTOM ASSOC 1998;69:455-64.

Eden GF, Stein JF, Wood MH, et al. Verbal and visual
problems in reading disability. J Learn Disabil 1995;28:
272-90.

Biscaldi M, Fischer B, Aiple F. Saccadic eye movements
of dyslexic and normal reading children. Perception
1994;23:45-64.

Griffin JR, Birch TF, Bateman GF, et al. Dyslexia and
visual perception: is there a relation? Optom Vis Sci
1993;70:374-9.

Meyer MJ, Day SL, Lee YB. Symmetry in building block
design for learning disabled and nonlearning disabled
boys. Percept Mot Skills 1992;74:1031-9.

Williams MC, Lecluyse K, Rock—Faucheux A. Effective
interventions for reading disability. J AM OPTOM
ASSOC 1992;63:411-7.

Rosner J, Rosner J. The relationship between moderate
hyperopia and academic achievement: how much plus
is enough? J AM OPTOM ASSOC 1997;68:648-50.
Rosner J, Rosner J. Relation between tonic accommo-
dation and visual perceptual skills development in 6- to
12-year-old children. Optom Vis Sci 1989;66:526-9.
Rosner J, Gruber J. Differences in the perceptual skills
development of young myopes and hyperopes. Am J
Optom Physiol Opt 1985;62:501-4.

563

VOLUME 73/NUMBER 9/SEPTEMBER 2002

OPTOMETRY



PUBLIC HEALTH

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

564

Rosner J. Helping children overcome learning difficulties,
3rd ed. New York: Walker and Company, 1993.
Seiderman AS. Optometric vision therapy—results of a
demonstration project with a learning disabled popu-
lation. J AM OPTOM ASSOC 1980;51:489-93.

Evans BJ, Drasdo N, Richards IL. An investigation of
some sensory and refractive visual factors in dyslexia.
Vision Res 1994;34:1913-26.

Latvala ML, Korhonen TT, Penttinen M, et al. Oph-
thalmic findings in dyslexic schoolchildren. Br J Oph-
thalmol 1994;78:339-43.

Wesson MD. Diagnosis and management of reading dys-
function for the primary care optometrist. Optom Vis Sci
1993;70:357-68.

Waldron KA, Saphire DG. Perceptual and academic pat-
terns of learning-disabled/gifted students. Percept Mot
Skills 1992;74:599-609.

Lovegrove WJ, Garzia RP, Nicholson SB. Experimental
evidence for a transient system deficit in specific read-
ing disability. ] AM OPTOM ASSOC 1990;61:137-46.
Keys MP, Silver LB. Learning disabilities and vision prob-
lems: are they related? Pediatrician 1990;17:194-201.
Glezerman TB, Dmitrova ED. [Neuropsychological dif-
ferentiation of specific dyslexia in children]. Zh
Nevropatol Psikhiatr Im S S Korsakova 1989;89:63-8.
Stein JF, Riddell PM, Fowler S. Disordered vergence con-
trol in dyslexic children. Br J Ophthalmol 1988;72:162-6.
Geiger G, Lettvin JY. Peripheral vision in persons with
dyslexia. N Engl J Med 1987;316:1238-43.

Di Lollo V, Hanson D, Mclintyre JS. Initial stages of
visual information processing in dyslexia. J Exp Psychol
Hum Percept Perform 1983;9:923-35.

Bieger E. Effects of two different training programs on
visual discrimination of nonreaders. Percept Mot Skills
1983;56:1009-10.

Dinero TE, Donah CH, Larson GL. The Slingerland
Screening Tests for identifying children with specific lan-
guage disability: screening for learning disabilities in first
grade. Percept Mot Skills 1979;49:971-8.

Hoffman LG. Incidence of vision difficulties in children
with learning disabilities. ] AM OPTOM ASSOC 1980;
51:447-51.

Kak AV, Brown DR. Schematic concept formation: psy-
chophysical analysis of early reading skill. Percept Mot
Skills 1979;49:959-70.

Ludlam WM. Visual training, the alpha activation cycle
and reading. J AM OPTOM ASSOC 1979;50:111-5.
Kurz M, Bauer G, de Graaf ME. [Convergence insuffi-
ciency and school difficulties (author’s transl)]. Klin
Monatsbl Augenheilkd 1975;167:669-78.

Blank M, Berenzweig SS, Bridger SH. The effects of
stimulus complexity and sensory modality on reaction
time in normal and retarded readers. Child Devel
1975;46:133-40.

Simons HD, Gassler PA. Vision anomalies and reading
skill: a meta-analysis of the literature. Am J Optom Phys-
iol Opt 1988;65:893-904.

Kulp MT, Schmidt PP. Visual predictors of reading per-
formance in kindergarten and first grade children. Optom
Vis Sci 1996;73:255-62.

Pestalozzi D. [Further observations of dyslexia patients
with prism correction]. Klin Monatsbl Augenheilkd
1992;200:614-9.

99

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

.Simons HD, Grisham JD. Binocular anomalies and read-
ing problems. J AM OPTOM ASSOC 1987;58:578-87.
Everatt J, Bradshaw MF, Hibbard PB. Visual processing
and dyslexia. Perception 1999;28:243-54.

Wharry RE, Kirkpatrick SW. Vision and academic per-
formance of learning disabled children. Percept Mot Skills
1986;62:323-36.

Saw SM, Wu HM, Seet B, et al. Academic achievement,
close up work parameters, and myopia in Singapore mil-
itary conscripts. Br J Ophthalmol 2001;85:855-60 .
Rosner J, Rosner J. Comparison of visual characteristics
in children with and without learning difficulties. Am
J Optom Physiol Opt 1987;64:531-3.

Goldschmidt E, Lam CS, Opper S. The development of
myopia in Hong Kong children. Acta Ophthalmol Scand
2001;79:228-32.

Stewart-Brown S, Haslum MN, Butler N. Educational
attainment of 10-year-old children with treated and
untreated visual defects. Dev Med Child Neurol
1985;27:504-13.

Motsch S, Muhlendyck H. Differentiation between
dyslexia and reading disorder due to ocular causes. Oph-
thalmologe 2001;98:660-4.

Moore B, Lyons SA, Walline J. A clinical review of hyper-
opia in young children. The Hyperopic Infants’ Study
Group. THIS Group. J AM OPTOM ASSOC 1999;70:215-
24

Grisham JD, Simons HD. Refractive error and the read-
ing process: a literature analysis. } AM OPTOM ASSOC
1986;57:44-55.

Benton CD. Management of dyslexias associated with
binocular control anomalies. In: Keeney AH, Keeney VT,
eds. Dyslexia: diagnosis and treatment of reading disorders.
St Louis: CV Mosby, 1968:143-54.

Safra D. [Orthoptic treatment of dyslexia]. Klin Monatsbl
Augenheilkd 1992;200:612-3.

Evans BJ, Drasdo N, Richards IL. Dyslexia: the link with
visual deficits. Ophthalmic Physiol Opt 1996;16:3-10.
Fischer B, Hartnegg K. Effects of visual training on sac-
cade control in dyslexia. Perception 2000;29:531-42.
Riddell PM, Fowler MS, Stein JF. Spatial discrimination
in children with poor vergence control. Percept Mot Skills
1990;70:707-18.

Legein CP, Bouma H. Reading and the ophthalmolo-
gist. An introduction into the complex phenomenon
of ordinary reading as a guideline for analysis and
treatment of disabled readers. Doc Ophthalmol
1982;53:123-57.

Solan HA, Ficarra A, Brannan JR, et al. Eye movement
efficiency in normal and reading disabled elementary
school children: effects of varying luminance and wave-
length. J AM OPTOM ASSOC 1998;69:455-64.
Bruininks VL, Bruininks RH. Motor proficiency of learn-
ing disabled and nondisabled students. Percept Mot Skills
1977;44:1131-7.

Fischer B, Hartnegg K. Effects of visual training on sac-
cade control in dyslexia. Perception 2000;29:531-42.
Fischer B, Hartnegg K, Mokler A. Dynamic visual per-
ception of dyslexic children. Perception 2000;29:523-30.
Fischer B, Hartnegg K. Stability of gaze control in
dyslexia. Strabismus 2000;8:119-22.

Crawford TJ, Higham S. Dyslexia and the centre-of-grav-
ity effect. Exp Brain Res 2001;137:122-6.

OPTOMETRY

VOLUME 73/NUMBER 9/SEPTEMBER 2002



121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Evans BJ, Patel R, Wilkins AJ, et al. A review of the man-
agement of 323 consecutive patients seen in a specific
learning difficulties clinic. Ophthalmic Physiol Opt
1999;19:454-66.

Evans BJ. The underachieving child. Ophthalmic Phys-
iol Opt 1998;18:153-9.

Evans BJ, Drasdo N, Richards IL. Investigation of accom-
modative and binocular function in dyslexia. Ophthalmic
Physiol Opt 1994;14:5-19.

Chernick B. Profile of peripheral visual anomalies in the
disabled reader. ) AM OPTOM ASSOC 1978;49:1117-8.
Lennerstrand G, Ygge J. Dyslexia: ophthalmological
aspects 1991. Acta Ophthalmol (Copenh) 1992;70:3-13.
Stolzberg ME. Visual function and academic perform-
ance: a critique. J AM OPTOM ASSOC 1986;57:880-1.
Helveston EM, Ellis FD, Weber JC, et al. A performance
test to accompany ophthalmic examination in the young
school age child: the “draw a bicycle” test. J Pediatr Oph-
thalmol Strabismus 1985;22:17-9.

Atzmon D, Nemet P, Ishay A, et al. A randomized
prospective masked and matched comparative study of
orthoptic treatment versus conventional reading tutor-
ing treatment for reading disabilities in 62 children. Binoc
Vis Eye Muscle Surg Q 1993;8:91-106.

Nicholls VV. [Comment] In: Kenney AH, Kenney VT, eds.
Dyslexia: diagnosis and treatment of reading disorders.
St Louis: CV Mosby Company, 1968:162.

Chrousos GA, O’Neill JF, Lueth BD, et al. Accommo-
dation deficiency in healthy young individuals. J Pedi-
atr Ophthalmol Strabismus 1988;25(4):176-9.
Rozenblium 1Z, Chernysheva SG, Kapranova AS, et al.
[Clinical picture and treatment of diplopia]. Vestn Oftal-
mol 2000;116:18-21.

Lak D. [Conservative treatment of exophoria]. Klin
Oczna 1997;99(1):39-41.

Eubank TF, Ooi TL. Improving visually guided action
and perception through use of prisms. Optometry
2001;72:217-27.

Motsch S, Muhlendyck H. Frequency of reading dis-
ability caused by ocular problems in 9- and 10-year-old
children in a small town. Strabismus 2000;8:283-5.
Rosner J. The development and validation of an individu-
alized perceptual skills curriculum. Learning Research and
Development Center, U of Pgh., 1972;(1972/7).

Rosner J. Auditory analysis training with prereaders. The
Reading Teacher 1974;27:379-84.

Rosner J. Changes in first-grade achievement and the pre-
dictive validity of 1Q scores as a function of an adaptive
instructional environment. Learning Research and Devel-
opment Center, U of Pgh. ,1971;(1971/5).

Rosner J. The design board program. Learning Research
and Development Center, U of Pgh., 1971(1971/7).
Rosner J. Phonic analysis training and beginning reading
skills. Learning Research and Development Center, U of
Pgh., 1971(1971/19) (Paper presented at the Annual
Meetings of the American Psychological Assoc., Wash-
ington D.C., 1971).

Rosner J. Visual analysis training with preschool chil-
dren. J AM OPTOM ASSOC 1974;45:584-91.

Rosner J, Levine S, Simon D. Effects of design board train-
ing on the performance scale and subtests of the WPPSI.
(Paper presented at the Annual Meeting of the Ameri-
can Educational Research Assoc. NY, 1971).

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

PUBLIC HEALTH

Robinson GL, Foreman PJ. Scotopic sensitivity/Irlen syn-
drome and the use of coloured filters: a long-term
placebo controlled and masked study of reading
achievement and perception of ability. Percept Mot Skills
1999;89:83-113.

lovino I, Fletcher JM, Breitmeyer BG, et al. Colored over-
lays for visual perceptual deficits in children with read-
ing disability and attention deficit/hyperactivity disorder:
are they differentially effective? J Clin Exp Neuropsychol
1998;20:791-806.

Demb JB, Boynton GM, Best M, et al. Psychophysical
evidence for a magnocellular pathway deficit in
dyslexia. Vision Res 1998;38:1555-9.

[No authors listed] The use of tinted lenses for the treat-
ment of dyslexia and other related reading and learning
disorders. Position statement of the American Optometric
Association, 1997. (Available at: http://www.aoanet.org/
clincare/pediatrics-tinted.asp. Last accessed 5/15/02.)
Murray CA. The link between learning disabilities and juve-
nile delinquency, presented at the National Institute for
Juvenile Justice and Delinquency, Law Enforcement
Assistance. Washington, D.C., 1976.

Dowis RT. The effect of a visual training program on
juvenile delinquency. J AM OPTOM ASSOC 1977,
48:1173-6.

Dzik D. Optometric intervention in the control of juve-
nile delinquents. J AM OPTOM ASSOC 1975;46:629-34.
Snow R. The relationship between vision and juve-
nile delinquency. J AM OPTOM ASSOC 1983;54:
509-11.

Bachara GH, Zaba JN. Learning disabilities and juvenile
delinquency. J Learn Disabil 1978;11:58-62.

Solan HA, Larson S, Shelley—Tremblay J, et al. Role of
visual attention in cognitive control of oculomotor readi-
ness in students with reading disabilities. J Learn Dis-
abil 2001;34:107-18.

Abrams—Bonomo JK. An analysis of learning disabilities
and childhood depression in pre-adolescent students.
Unpublished doctoral dissertation, Indiana University
of Pennsylvania, Indiana, Pa. May 1990.

Alheidt P. The effect of reading ability on Rorschach per-
formance. J Pers Assess 1980;44:3-10.

Arkowitz SW. The overstimulated state of dyslexia: per-
ception, knowledge, and learning. J Am Psychoanal Assoc
2000;48(4):1491-520.

Willcutt EG, Pennington BF. Psychiatric co-morbidity in
children and adolescents with reading disability. J Child
Psychol Psychiatry 2000;41:1039-48.

Bosworth HT, Murray ME. Locus of control and achieve-
ment motivation in dyslexic children. J Dev Behav Pedi-
atr 1983;4:253-6.

Tarver SG, Dawson MM. Modality preference and the
teaching of reading: a review. J Learn Disabil 1978;11:5-
17.

Willcutt EG, Pennington BF, Boada R, et al. A compar-
ison of the cognitive deficits in reading disability and
attention-deficit/hyperactivity disorder. J Abnorm Psychol
2001;110:157-72.

McCann BS, Roy-Byrne P. Attention-deficit/hyperactivity
disorder and learning disabilities in adults. Semin Clin
Neuropsychiatry 2000;5:191-7.

Sue D, Sue D, Sue S. Understanding abnormal behavior.
Boston: Houghton Mifflin, 1986.

565

VOLUME 73/NUMBER 9/SEPTEMBER 2002

OPTOMETRY



PUBLIC HEALTH

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

566

Ventura RH, Granet DB, Miller—Scholte A. Relationship
of convergence insufficiency and attention deficit hyperac-
tivity disorder. Paper presented at the 2000 Scientific
Meeting, American Association of Pediatric Ophthal-
mology and Strabismus, San Diego. (Available at:
http://med-aapos.bu.edu/AAPOS2000/pap005.html. Last
accessed 5/15/02).

Koller HP, Glaser SR, Goldberg KB. Learning differences
in pediatric ophthalmology practices: parental perception.
Poster presented at 2001 Scientific Meeting, American
Association of Pediatric Ophthalmology and Strabismus,
Orlando. (Available at: http://med-aapos.bu.edu/
AAPOS2001/posters1-47.html. Last accessed 5/15/02).
Freeman RD, Thibos LN. Electrophysiological evidence
that abnormal early visual experience can modify the
human brain. Science 1973;180:876-8.

Yekta AA, Pickwell LD, Jenkins TC. Binocular vision
without visual stress. Optom Vis Sci 1989;66:815-7.
Lovegrove WJ, Garzia RP, Nicholson SB. Experimental
evidence for a transient system deficit in specific read-
ing disability. J AM OPTOM ASSOC 1990;61:137-46.
Sowell ER, Delis D, Stiles J, et al. Improved memory
functioning and frontal lobe maturation between child-
hood and adolescence: a structural MRI study. J Int Neu-
ropsychol Soc 2001;7:312-22.

Rittenhouse CD, Shouval HZ, Paradiso MA, et al.
Monocular deprivation induces homosynaptic long-term
depression in visual cortex. Nature 1999;397:347-50.
Petersson KM, Reis A, Askelof S, et al. Language pro-
cessing modulated by literacy: a network analysis of ver-
bal repetition in literate and illiterate subjects. J Cogn
Neurosci 2000;12:364-82.

Bremner JD, Randall P, Scott TM, at al. Deficits in short-
term memory in adult survivors of childhood abuse. Psy-
chiatry Res 1995;59:97-107.

Bremner JD. Does stress damage the brain? Biol Psy-
chiatry 1999;45:797-805.

Rosen S. A problem with auditory processing? Curr Biol
1999;9:R698-700.

Peters HB, Blum HL, Bettman JW, et al. The Orinda
vision study. Am J Optom Arch Am Acad Optom 1959;
36:455-69.

Silver LB. The misunderstood child, 2nd ed. Blue Ridge
Summit, Pa.: TAB Books, 1992.

Silver LB. “The “magic cure”: a review of the current
controversial approaches for treating learning disabili-
ties. J Learn Disabil 1987;20(8):498-504,512.

Silver LB. Controversial approaches to treating learning
disabilities and attention deficit disorder. Am J Dis Child
1986;140(10):1045-52.

Silver LB. Acceptable and controversial approaches to
treating the child with learning disabilities. Pediatrics
1975;55(3):406-15.

Birnbaum MH, Soden R, Cohen AH. Efficacy of vision
therapy for convergence insufficiency in an adult male
population. J AM OPTOM ASSOC 1999;70(4):225-32.
Cohen AH, Soden R. Effectiveness of visual therapy for
convergence insufficiencies for an adult population.
J AM OPTOM ASSOC 1984;55(7):491-4.

Cooper J, Duckman R. Convergence insufficiency: Inci-
dence, diagnosis and treatment. J AM OPTOM ASSOC
1978;9:673-80.

180.

181.

182.

183.

184.

185.

186.

187.

188.

1809.

190.

191.

192.

193.

194.

195.

196.

197.

Cooper J, Selenow A, Ciuffreda KJ, et al. Reduction of
asthenopia in patients with convergence insufficiency
after fusional vergence training. Am J Optom Physiol Opt
1983;60:982-9.

Daum KM. Convergence insufficiency. Am J Optom Phys-
iol Opt 1984;61:16-22.

Daum KM. The course and effect of visual training on
the vergence system. Am J Optom Physiol Opt 1982;
59:223-7.

Ficarra AP, Berman J, Rosenfield M, et al. Vision train-
ing: predictive factors for success in visual therapy for
patients with convergence excess. J Optom Vis Dev 1996;
27:213-9.

Gallaway M, Schieman M. The efficacy of vision ther-
apy for convergence excess. ] AM OPTOM ASSOC 1997;
68:81-6.

Griffin JR. Efficacy of vision therapy for non-strabismic ver-
gence anomalies. Am J Optom Physiol Opt 1987;64:11-4.
Grisham JD, Bowman MC, Owyang LA, et al. \ergence
orthoptics: validity and persistence of the training effect.
Optom Vis Sci 1991;68:441-51.

Grisham JD. Visual therapy results for convergence
insufficiency: a literature review. Am J Optom Physiol Opt
1988;65:448-54.

Pantano FM. Orthoptic treatment of convergence insuf-
ficiency: a two-year follow-up report. Am Orthopt J
1982;32:73-80.

Latvala ML, Korhonen TT, Penttinen M, et al. Oph-
thalmic findings in dyslexic schoolchildren. Br J Oph-
thalmol 1994;78:339-43.

Stavis M, Murray M, Wood R, et al. A comparative study
of reading abilities with and without base in prism
glasses for convergence insufficiency. Poster presented
at 2001 Scientific Meeting, American Association of Pedi-
atric Ophthalmology and Strabismus, Orlando. (Avail-
able at: http://med-aapos.bu.edu/AAPOS2001/posters1-46.html.
Last accessed 5/15/02).

Kurz M, Bauer G, de Graaf ME. [Convergence insuffi-
ciency and school difficulties (author’s transl)]. Klin
Monatsbl Augenheilkd 1975;167:669-78.

Atzmon D. Positive effect of improving relative fusional
vergence on reading and learning disabilities. Binoc
Vision 1985;1:38-43.

Pestalozzi D. Ophthalmologic aspects of dyslexia: the
influence of full prismatic correction of heterophoria on
dyslexic symptoms. Ann N Y Acad Sci 1993;682:397-9.
Sohrab-Jam G. Eye movement patterns and reading per-
formance in poor readers: immediate effects of convex
lenses indicated by book retinoscopy. Am J Optom Phys-
iol Opt 1976;53:720-6.

Lightstone A, Evans BJ. A new protocol for the opto-
metric management of patients with reading difficulties.
Ophthalmic Physiol Opt 1995;15:507-12.

Bazemore MG, Struck MC, West CE. Reading Speed in
the Amblyopic Eye. Poster presented at 2001 Scientific
Meeting, American Association of Pediatric Ophthal-
mology and Strabismus, Orlando. (Available at: http://
med-aapos.bu.edu/AAPOS2001/posters1-22.html. Last
accessed 5/15/02).

Pammer K, Lovegrove W. The influence of color on tran-
sient system activity: implications for dyslexia research.
Percept Psychophys 2001;63:490-500.

OPTOMETRY

VOLUME 73/NUMBER 9/SEPTEMBER 2002



198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

Stein JF, Richardson AJ, Fowler MS. Monocular occlu-
sion can improve binocular control and reading in
dyslexics. Brain 2000;123:164-70.

Moores E, Frisby JP, Buckley D, et al. Vergence control
across saccades in dyslexic adults. Ophthalmic Physiol Opt
1998;18:452-62.

Evans BJ. The underachieving child. Ophthalmic Phys-
iol Opt 1998;18:153-9.

Winner E, von Karolyi C, Malinsky D, et al. Dyslexia
and visual-spatial talents: compensation vs. deficit model.
Brain Lang 2001;76:81-110.

Cornelissen P, Bradley L, Fowler S, et al. Covering one
eye affects how some children read. Dev Med Child Neu-
rol 1992;34:296-304.

Buzzelli AR. Stereopsis, accommodative and vergence
facility: do they relate to dyslexia? Optom Vis Sci 1991;
68:842-6.

Felmingham KL, Jakobson LS. Visual and visuomotor
performance in dyslexic children. Exp Brain Res 1995;
106:467-74.

Stein JF, Riddell PM, Fowler MS. The Dunlop test and
reading in primary school children. Br J Ophthalmol
1986;70:317-20.

Heim S, Freeman RB Jr, Eulitz C, et al. Auditory tem-
poral processing deficit in dyslexia is associated with
enhanced sensitivity in the visual modality. Neuroreport
2001;12:507-10.

Facoetti A, Molteni M. The gradient of visual attention in
developmental dyslexia. Neuropsychologia 2001;39:352-7.
Willette TL, Early GH. Abilities of normal and reading-
disabled children to combine the visual and auditory
modalities with dimensions of space and time. Percept
Mot Skills 1985;61:1295-8.

Haddad HM, Isaacs NS, Onghena K, et al. The use of
orthoptics in dyslexia. Metab Ophthalmol 1984-85;8:3-5.
Garren RB. Hemispheric laterality differences among
four levels of reading achievement. Percept Mot Skills
1980;50:119-23.

Zurcher B, Lang J. Reading capacity in cases of ‘cured’
strabismic amblyopia. Trans Ophthalmol Soc U K 1980;
100:501-3.

Stein J. The magnocellular theory of developmental
dyslexia. Dyslexia 2001;7:12-36.

Fahle M, Luberichs J. Extension of a recent therapy for
dyslexia. Ger J Ophthalmol 1995;4:350-4.
Mitchell-Burns JA. Performance of children with and
without learning disabilities on Canter’s Background
Interference Procedure and Koppitz’s scoring system for
the Bender test. Percept Mot Skills 2000;90:875-82.
Eden GF, VanMeter JW, Rumsey JM, et al. The visual
deficit theory of developmental dyslexia. Neuroimage
1996;4:5108-17.

Waldron KA, Saphire DG. Perceptual and academic pat-
terns of learning-disabled/gifted students. Percept Mot
Skills 1992;74:599-609.

Eskenazi B, Diamond SP. Visual exploration of non-ver-
bal material by dyslexic children. Cortex 1983;19:353-70.
Fichman T, Hoffman LG. The effect of time on the devel-
opmental test of visual motor integration. J AM
OPTOM ASSOC 1983;54:639-42.

Armstrong BB, Knopf KF. Comparison of the Ben-
der—Gestalt and revised Developmental Test of Visual-
Motor Integration. Percept Mot Skills 1982;55:164-6.

220.

221.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

PUBLIC HEALTH

Dykman RA, Ackerman PT, Oglesby DM, et al. Auto-
nomic responsivity during visual search of hyperactive
and reading-disabled children. Pavlov J Biol Sci 1982;
17:150-7.

Petri JL, Anderson ME. Eye and head movements in
reading-disabled and normal children. Am J Occup Ther
1980;34:801-8.

Leisman G, Schwartz J. Ocular-motor function and infor-
mation processing: implications for the reading process.
Int J Neurosci 1977;8:7-15.

Williams J, Morgan SB, Kalthoff RA. Concrete opera-
tional thought in children with learning disabilities and
children with normal achievement. J Genet Psychol
1992;153:87-102.

Griffiths TD, Penhune V, Peretz I, et al. Frontal pro-
cessing and auditory perception. Neuroreport 2000;
11:919-22.

Kujala T, Myllyviita K, Tervaniemi M, et al. Basic
auditory dysfunction in dyslexia as demonstrated by
brain activity measurements. Psychophysiology 2000;37:
262-6.

Snowling MJ. From language to reading and dyslexia.
Dyslexia 2001;7:37-46.

Temple E, Poldrack RA, Protopapas A, et al. Disruption
of the neural response to rapid acoustic stimuli in
dyslexia: evidence from functional MRI. Proc Natl Acad
Sci U S A 2000;97:13907-12.

Meltzer LJ. Abstract reasoning in a specific group of per-
ceptually impaired children: namely, the learning-dis-
abled. J Genet Psychol 1978;132:185-95.

Walton HN, Schubert DG, Clark D, et al. Effects of
induced hyperopia. Am J Optom Physiol Opt 1978;
55:451-5.

Grisham JD, Simons HD. Refractive error and the read-
ing process: a literature analysis. } AM OPTOM ASSOC
1986;57:44-55.

Graves RE, Frerichs RJ, Cook JA. Visual localization in
dyslexia. Neuropsychology 1999;13:575-81.

Crosson B. Subcortical mechanisms in language: lexical-
semantic mechanisms and the thalamus. Brain Cogn
1999;40:414-38.

Vidyasagar TR, Pammer K. Impaired visual search in
dyslexia relates to the role of the magnocellular path-
way in attention. Neuroreport 1999;10:1283-7.
Steinman SB, Steinman BA, Garzia RP. Vision and atten-
tion. 11: Is visual attention a mechanism through which
a deficient magnocellular pathway might cause reading
disability? Optom Vis Sci 1998;75:674-81.

Demb JB, Boynton GM, Best M, et al. Psychophysical
evidence for a magnocellular pathway deficit in
dyslexia. Vision Res 1998;38:1555-9.

Ridder WH 111, Borsting E, Cooper M, et al. Not all
dyslexics are created equal. Optom Vis Sci 1997;74:
99-104.

Johannes S, Kussmaul CL, Munte TF, et al. Develop-
mental dyslexia: passive visual stimulation provides no
evidence for a magnocellular processing defect. Neu-
ropsychologia 1996;34:1123-7.

lovino |, Fletcher JM, Breitmeyer BG, et al. Colored over-
lays for visual perceptual deficits in children with read-
ing disability and attention deficit/hyperactivity disorder:
are they differentially effective? J Clin Exp Neuropsychol
1998;20:791-806.

567

VOLUME 73/NUMBER 9/SEPTEMBER 2002

OPTOMETRY



PUBLIC HEALTH

239.

240.

241.

242.

243.

244,

245,

246.

247.

248.

249.

250.

251.

252.

Borsting E, Ridder WH 111, Dudeck K, et al. The pres-
ence of a magnocellular defect depends on the type of
dyslexia. Vision Res 1996;36:1047-53.

Slaghuis WL, Lovegrove WJ, Davidson JA. Visual and
language processing deficits are concurrent in dyslexia.
Cortex 1993;29:601-15.

McMonnies CW. Visuo-spatial discrimination and mir-
ror image letter reversals in reading. J AM OPTOM
ASSOC 1992;63:698-704.

Stuart GW, Lovegrove WJ. Visual processing deficits in
dyslexia: receptors or neural mechanisms? Percept Mot
Skills 1992;74:187-92.

Livingstone MS, Rosen GD, Drislane FW, et al. Physi-
ological and anatomical evidence for a magnocellular
defect in developmental dyslexia. Proc Natl Acad Sci U
S A 1991;88:7943-7.

Cornelissen P, Bradley L, Fowler S, et al. What children
see affects how they read. Dev Med Child Neurol 1991;
33:755-62.

Spafford C, Grosser GS. Retinal differences in light
sensitivity between dyslexic and proficient reading
children: new prospects for optometric input in diag-
nosing dyslexia. J AM OPTOM ASSOC 1991;62:
610-5.

Evans BJ, Drasdo N, Richards IL. An investigation of
some sensory and refractive visual factors in dyslexia.
Vision Res 1994;34:1913-26.

Lehmkuhle S, Garzia RP, Turner L, et al. A defective
visual pathway in children with reading disability. N Engl
J Med 1993;328:989-96.

Mangina CA, Beuzeron—Mangina JH. Psychophysiolog-
ical treatment for learning disabilities: controlled
research and evidence. Int J Psychophysiol 1992;12:
243-50.

Williams MC, Lecluyse K. Perceptual consequences of
a temporal processing deficit in reading disabled chil-
dren. J AM OPTOM ASSOC 1990;61:111-21.

Shapiro KL, Ogden N, Lind-Blad F. Temporal process-
ing in dyslexia. J Learn Disabil 1990;23:99-107.

Garzia RP, Nicholson SB. Visual function and reading dis-
ability: an optometric viewpoint. ] AM OPTOM ASSOC
1990;61:88-97.

Winters RL, Patterson R, Shontz W. Visual persistence
and adult dyslexia. J Learn Disabil 1989;22:641-5.

253.Flynn JM, Deering WM. Subtypes of dyslexia: investi-

254.

255.

256.

257.

258.

568

gation of Boder’s system using quantitative neuro-
physiology. Dev Med Child Neurol 1989;31:215-23.
Allegretti CL, Puglisi JT. Disabled vs. nondisabled read-
ers: perceptual vs. higher-order processing of one vs.
three letters. Percept Mot Skills 1986;63:463-9.

Broman M, Rudel RG, Helfgott E, et al. Inter- and intra-
hemispheric processing of letter stimuli by dyslexic chil-
dren and normal readers. Cortex 1986;22:447-59.
Blackwell SL, Mclntyre CW, Murray ME. Information
processed from brief visual displays by learning-disabled
boys. Child Devel 1983;54:927-40.

Lovegrove W, Martin F, Bowling A, et al. Contrast sen-
sitivity functions and specific reading disability. Neu-
ropsychologia 1982;20:309-15.

Naylor H, Lambert NM, Sassone DM, et al. Lateral
asymmetry in perceptual judgments of reading disabled,
hyperactive and control children. Int J Neurosci 1980;
10:135-43.

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

281.

Kak AV, Brown DR. Visual pattern perception: a mul-
tidimensional analysis of development of children’s read-
ing skills. Percept Mot Skills 1979;49:819-30.

Guttentag RE. Picture-naming interference with good
and poor readers. Percept Mot Skills 1979;49:67-70.
Ludlam WM. Visual training, the alpha activation cycle
and reading. J AM OPTOM ASSOC 1979;50:111-5.
Lovegrove W, Brown C. Development of information
processing in normal and disabled readers. Percept Mot
Skills 1978;46:1047-54.

Ayres AJ. Cluster analyses of measures of sensory inte-
gration. Am J Occup Ther 1977;31:362-6

Njiokiktjien CJ, Visser SL, de Rijke W. EEG and visual
evoked responses in children with learning disorders.
Neuropadiatrie 1977;8:134-47.

Symann-Louett N, Gascon GG, Matsumiya Y, et al.
Wave form difference in visual evoked responses
between normal and reading disabled children. Neurology
1977;27:156-9.

McKeever WF, VanDeventer AD. Dyslexic adolescents:
evidence of impaired visual and auditory language pro-
cessing associated with normal lateralization and visual
responsivity. Cortex 1975;11:361-78.

Stanley G. Two-part stimulus integration and specific
reading disability. Percept Mot Skills 1975;41:873-4.
Lewis JW, Beauchamp MS, DeYoe EA. A comparison of
visual and auditory motion processing in human cere-
bral cortex. Cereb Cortex 2000;10:873-88.

Fabbro F, Pesenti S, Facoetti A, et al. Callosal transfer
in different subtypes of developmental dyslexia. Cortex
2001;37:65-73.

lles J, Walsh V, Richardson A. Visual search perform-
ance in dyslexia. Dyslexia 2000;6:163-77

Cornelissen PL, Hansen PC, Hutton JL, et al. Magno-
cellular visual function and children’s single word read-
ing. Vision Res 1998;38:471-82.

Cohen AH. The efficacy of optometric vision therapy.
J AM OPTOM ASSOC 1988;59(2):95-105.

Cooper J, Feldman J, Selenow A, et al. Reduction of
asthenopia after accommodative facility training. AmJ
Optom Physiol Opt 1987;64:430-6.

Cornsweet TN, Crane HD. Training the visual accom-
modative system. Vision Res 1973;13:713-5.

Daum KM. Accommodative dysfunction. Doc Ophthal-
mol 1983;55:177-98.

Daum KM. Accommodative insufficiency. Am J Optom
Physiol Opt 1983; 60:352-9.

Mazow ML, France TD, Finkleman S, et al. Acute
accommodative and convergence insufficiency. Trans Am
Ophthalmol Soc 1989;87:158-73.

Rouse MW. Management of binocular anomalies: effi-
cacy of vision therapy in the treatment of accom-
modative disorders. Am J Optom Physiol Opt 1987;64:
415-20.

Russell GE, Wick B. A prospective study of treatment
of accommodative insufficiency. Optom Vis Sci 1993,;
70:131-5.

Siderov J. Improving interactive facility with vision train-
ing. Clin Exp Optom 1990;73:128-31.

Suchoff IB, Petito GT. The efficacy of visual therapy:
accommodative disorders and nonstrabismic anom-
alies of binocular vision. J AM OPTOM ASSOC 1986;
57:119-25.

OPTOMETRY

VOLUME 73/NUMBER 9/SEPTEMBER 2002



282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

296.

297.

298.

299.

300.

301.

302.

303.

Weisz CL. Clinical therapy for accommodative responses:
transfer effects upon performance. J AM OPTOM ASSOC
1979;50:209-16.

Birnbaum MH, Koslowe K, Sanet R. Success in ambly-
opia therapy as a function of age: a literature survey. Am
J Optom Physiol Opt 1977;54:269-75.

Garzia R. Efficacy of vision therapy in amblyopia: a lit-
erature review. Am J Optom Physiol Opt 1987;64:393-404.
Haldi B, Mitchelson JE. Amblyopia therapy: expected
results from standard techniques. Am Orthopt J 1981,
31:19-28.

Lithander J, Sjostrand J. Anisometropic and strabismic
amblyopia in the age group 2 years and above: a prospec-
tive study of the results of treatment. Br J Ophthalmol
1991;75:111-6.

Oliver M, Neumann R, Chaimovitch Y, et al. Compli-
ance and results of treatment for amblyopia in children
more than 8 years old. Am J Ophthalmol 1986;102:340-
5.

Rutstein RP, Fuhr PS. Efficacy and stability of ambly-
opia therapy. Optom Vis Sci 1992; 69:747-54.

Saulles H. Treatment of refractive amblyopia in adults.
J AM OPTOM ASSOC 1987;58:959-60.

Simmers AJ, Gray LS, McGraw PV, et al. Functional
visual loss in amblyopia and the effect of occlusion ther-
apy. Invest Ophthalmol Vis Sci 1999;40:2859-71.
Sullivan M. Results in the treatment of anisometropic
amblyopia. Am Orthopt J 1976;26:37-42.

Watson PG, Sanac AS, Pickering MS. A comparison of
various methods of treatment of amblyopia: a block
study. Trans Ophthalmol Soc U K 1985;104:319-28.
Wick B, Wingard M, Cotter S, et al. Anisometropic
amblyopia: is the patient ever too old to treat? Optom Vis
Sci 1992;69:866-78.

Birnbaum MH, Soden R, Cohen AH. Efficacy of vision
therapy for convergence insufficiency in an adult male
population. J AM OPTOM ASSOC 1999;70:225-32.
Cohen AH, Soden R. Effectiveness of visual therapy for
convergence insufficiencies for an adult population.
J AM OPTOM ASSOC 1984;55:491-4.

Cooper J, Duckman R. Convergence insufficiency: inci-
dence, diagnosis and treatment. J AM OPTOM ASSOC
1978;49:673-80.

Daum KM. Convergence insufficiency. Am J Optom Phys-
iol Opt 1984;61:16-22.

Daum KM. The course and effect of visual training on
the vergence system. Am J Optom Physiol Opt 1982;
59:223-7.

Gallaway M, Scheiman M. The efficacy of vision ther-
apy for convergence excess. ] AM OPTOM ASSOC 1997;
68:81-6.

Griffin JR. Efficacy of vision therapy for non-strabismic ver-
gence anomalies. Am J Optom Physiol Opt 1987;64:11-4.
Cahill JE. The treatment of exotropia. Am Orthopt J
1960;10:113-7.

Altizer LB. The nonsurgical treatment of exotropia. Am
Orthopt J 1972;22:71-6.

Coffey B, Wick B, Cotter S, et al. Treatment options in
intermittent exotropia: a critical appraisal. Optom Vis Sci
1992;69:386-404.

304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

PUBLIC HEALTH

Cooper EL, Leyman IA. The management of intermit-
tent exotropia: a comparison of the results of surgical and
nonsurgical treatment. Am Orthopt J 1977;27:61-7.
Cooper J, Medow N. Major review—Intermittent
exotropia: basic and divergence excess type. Bin Vis Eye
Muscle Surg 1993;8:185-216.

Chryssanthou G. Orthoptic management of intermittent
exotropia. Am Orthopt J 1974;24:69-72.

Daum KM. Equal exodeviations: Characteristics and
results of treatment with orthoptics. Aust J Optom
1984,67:53-9.

Frantz KA. The importance of multiple treatment modal-
ities in a case of divergence excess. J AM OPTOM ASSOC
1990;61:457-62.

Goldrich SG. Optometric therapy of divergence excess
strabismus. Am J Optom Physiol Opt 1980;57:7-14.
Etting GL. Strabismus therapy in private practice: Cure
rates after three months of therapy. J AM OPTOM
ASSOC 1978;49:1367-73.

Flax N, Duckman RH. Orthoptic treatment of strabis-
mus. J AM OPTOM ASSOC 1978;49:1353-61.

Garriott RS, Heyman CL, Rouse MW. Case report: role
of optometric vision therapy for surgically treated stra-
bismus patients. Optom Vis Sci 1997;74:179-84.
Krumholtz I, FitzGerald DE. Outcome indicators in a
strabismic sample treated by vision therapy. J Behav
Optom 1999;10:143-6.

Ludlam WM. Orthoptic treatment of strabismus. Am J
Optom Arch Am Acad Optom 1961;38:369-88.

Ludlam WM, Kleinman BIl. The long range results of
orthoptic treatment of strabismus. Am J Optom Arch Am
Acad Optom 1965;42:647-84.

Selenow A, Ciuffreda KJ. Vision function recovery dur-
ing orthoptic therapy in an adult esotropic amblyope.
J AM OPTOM ASSOC 1986;57:132-40.

Ziegler D, Huff D, Rouse MW. Success in strabismus
therapy. A literature review. J AM OPTOM ASSOC
1982;53:979-83.

Leisman G. Aetiological factors in dyslexia: 111. Ocular-
motor factors in visual perceptual response efficiency.
Percept Mot Skills 1978;47(2):675-8.

Leisman G, Ashkenazi M, Sprung L, et al. Aetiological
factors in dyslexia: 1. Ocular-motor programming. Per-
cept Mot Skills 1978;47(2):667-72.

Bishop DV, Jancey C, Steel AM. Orthoptic status and
reading disability. Cortex 1979;15(4):659-66.

Lang J. [Treatment of dyslexia with occlusion or prisms].
Klin Monatsbl Augenheilkd 1992;200(5):596-8.

Bishop DV. Unfixed reference, monocular occlusion, and
developmental dyslexia—a critique. Br J Ophthalmol
1989;73(3):209-15.

Mohindra I, Scheiman MM, Scheiman MT. Fixation dis-
parity and learning disabilities. Br J Physiol Opt 1975;
30(2-4):128-31.

Miller SR, Sabatino DA, Miller TL. Influence of train-
ing in visual perceptual discrimination on drawings by
children. Percept Mot Skills 1977;44(2):479-87.

Gerber MJ, White DR. Verbal factors in visual recog-
nition memory of poor readers. Percept Mot Skills 1983;
57(3 Pt 1):851-7.

569

VOLUME 73/NUMBER 9/SEPTEMBER 2002

OPTOMETRY



PUBLIC HEALTH

326. \ellutino FR, Smith H, Steger JA, et al. Reading dis- 329. [No authors listed]. Levels of evidence for clinical deci-
ability: age differences and the perceptual-deficit sions: menopausal hormone therapy revisited. U. of
hypothesis. Child Devel 1975;46(2):487-93. British Columbia. Therapeutic Initiative. June/July

327. [No authors listed]. Levels of evidence and grades of rec- 1999. [Available at http://www.ti.ubc.ca/PDF/30.pdf in
ommendation. Center for Evidence-Based Medicine. Adobe Acrobat format. Last accessed 5/15/02.]
November 1998. [Available at: http://163.1.96.10/docs/ : .

C d thor:
levels.html. Last accessed 5/15/02.] orresponding author

328. [No authors listed]. Clinical practice guidelines for the Merrill D. Bowan. O.D
care and treatment of breast cancer. CMAJ 1998;155(3). 84i Tenth S’,trée'.c
[Available at: http://www.cma.ca/cmaj/vol-158/issue-3/ Oakmont. Pennsvlvania 15139
breastcpg/0002.htm. Last accessed 3/10/02. Presently pass- ’ yivani
word protected.] sparrow@nb.net

570

OPTOMETRY VOLUME 73/NUMBER 9/SEPTEMBER 2002



PUBLIC HEALTH

Appendix

Position Statement:
AMERICAN ACADEMY OF PEDIATRICS

Committee on Children With Disabilities, American Academy of Pediatrics (AAP) and
American Academy of Ophthalmology (AAO), American Association for Pediatric
Ophthalmology and Strabismus (AAPOS)

Learning Disabilities, Dyslexia, and Vision: A Subject Review

ABSTRACT. Learning disabilities are common conditions in pediatric patients.
The etiology of these difficulties is multifactorial, reflecting genetic influences and
abnormalities of brain structure and function. Early recognition and referral to
qualified educational professionals is critical for the best possible outcome.
Visual problems are rarely responsible for learning difficulties. No scientific
evidence exists for the efficacy of eye exercises ("vision therapy") or the use of
special tinted lenses in the remediation of these complex pediatric developmental
and neurologic conditions.

BACKGROUND
Learning disabilities have become an increasing personal and public concern. Among
the spectrum of issues of concern in learning disabilities, the inability to read and
comprehend is a major obstacle to learning and may have long-term educational, social,
and economic implications. Family concern for the welfare of children with dyslexia and
learning disabilities has led to a proliferation of diagnostic and remedial treatment
procedures, many of which are controversial or without clear scientific evidence of
efficacy. Many educators, psychologists, and medical specialists concur that individuals
who have learning disabilities should: (1) receive early comprehensive educational,
psychological, and medical assessment; (2) receive educational remediation combined
with appropriate psychological and medical treatment; and (3) avoid remedies involving
eye exercises, filters, tinted lenses, or other optical devices that have no known scientific
proof of efficacy.

EVALUATION AND MANAGEMENT
Reading involves the integration of multiple factors related to an individual's experience,
ability, and neurologic functioning. Research has shown that the majority of children and
adults with reading difficulties experience a variety of problems with language™™ that
stem from altered brain function and that such difficulties are not caused by altered
visual function.*” In addition, a variety of secondary emotional and environmental factors
may have a detrimental effect on the learning process in such children.

Sometimes children may also have treatable visual difficulty along with their primary
reading or learning dysfunction. Routine vision screening examinations can identify most
of those who have reduced visual acuity. Pediatricians and other primary care physicians
whose pediatric patients cannot pass vision screening according to national standards®®
should refer these patients to an ophthalmologist who has experience in the care of
children.
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Role of the Eyes

Decoding of retinal images occurs in the brain after visual signals are transmitted from
the eye via the visual pathways. Some vision care practitioners incorrectly attribute
reading difficulties to one or more subtle ocular or visual abnormalities. Although the
eyes are obviously necessary for vision, the brain performs the complex function of
interpreting visual images. Currently, no scientific evidence supports the view that
correction of subtle visual defects can alter the brain's processing of visual stimuli.
Statistically, children with dyslexia or related learnlng disabilities have the same ocular
health as children without such conditions.®

Controversies

Eye defects, subtle or severe, do not cause the patient to experience reversal of letters,
words, or numbers. No scientific evidence supports claims that the academic abilities of
children with learning disabilities can be improved with treatments that are based on (1)
visual training, including muscle exercises, ocular pursuit, tracking exercises, or
"training" glasses (with or without bifocals or prisms);'*'® (2) neurologic organizational
training Iateralltg/ training, crawling, balance board, perceptual training);'®'® or (3)
colored lenses."®? These more controversial methods of treatment may give parents
and teachers a false sense of security that a child's reading difficulties are being
addressed, which may delay proper instruction or remediation. The expense of these
methods is unwarranted, and they cannot be substituted for appropriate educational
measures. Claims of improved reading and learning after visual training, neurologic
organization training, or use of colored lenses are almost always based on poorly
controlled studies that typically rely on anecdotal information. These methods are without
scientific validation.?' Their reported benefits can be explained by the traditional
educational remedial techniques with which they are usually combined.

Early Detection

Pediatricians, other primary care physicians, and educational specialists may use
screening techniques to detect learning disabilities in preschool-aged children, but in
many cases, the learning disability is discovered after the child experiences academic
difficulties. Learning disabilities can include dyslexia, problems with memory and
language, and difficulty with mathematic computation. These difficulties are often
complicated by attention deficit disorders. A family history of learning disabilities is
common in such conditions. Children who are considered to be at risk for or suspected
of having these conditions by their physician should be evaluated for more detailed study
by educational and/or psychological specialists.

Role of the Physician

Ocular defects in young children should be identified as early as possible, and when
they are correctable, they should be managed by an ophthalmologist who is experienced
in the care of children.?? Treatable ocular conditions among others include refractive
errors, focusing deficiencies, eye muscle imbalances, and motor fusion deficiencies.
When children have learning problems that are suspected to be associated with visual
defects, the ophthalmologist may be consulted by the primary care pediatrician. If no
ocular defect is found, the child needs no further vision care or treatment and should be
referred for medical and appropriate special educational evaluation and services.
Pediatricians have an important role in coordination of care between the family and other
health care services provided by ophthalmologists, optometrists, and other health care
professionals who may become involved in the treatment plan.
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Multidisciplinary Approach

The management of a child who has learning disabilities requires a multidisciplinary
approach for diagnosis and treatment that involves educators, psychologists, and
physicians. Basic scientific and clinical research into the role of the brain's structure and
function in learning disabilities has demonstrated a neural basis of dyslexia and other
specific learning disabilities and not the result of an ocular disorder alone.*®

The Role of Education

The teaching of children, adolescents, and adults with dyslexia and learning disabilities
is a challenge for educators. Skilled educators use standardized educational diagnostic
evaluations and professional judgment to design and monitor individualized remedial
programs. Psychologists may help with educational diagnosis and classification.
Physicians, including pediatricians, otolaryngologists, neurologists, ophthalmologists,
mental health professionals, and other appropriate medical specialists, may assist in
treating the health problems of these patients. Because remediation may be more
effective during the early years, prompt diagnosis is paramount.?>?' Educators with
specialty training in learning disabilities play a key role in providing help for the learning
disabled or dyslexic child or adult.

RECOMMENDATIONS

1. For all children, clinicians should perform vision screening according to national
standards.®*®

2. Any child who cannot pass the recommended vision screening test should be
referred to an ophthalmologist who has experience in the care of children.

3. Children with educational problems and normal vision screening should be
referred for educational diagnostic evaluation and appropriate special educational
evaluation and services.

4. Diagnostic and treatment approaches that lack objective, scientifically established
efficacy should not be used.

SUMMARY
Reading difficulties and learning disabilities are complex problems that have no simple
solutions. The American Academy of Pediatrics and the American Academy of
Ophthalmology, American Association for Pediatric Ophthalmology and Strabismus
strongly support the need for early diagnosis and educational remediation. There is no
known visual cause for these learning disabilities and no known effective visual
treatment.??* Recommendations for multidisciplinary evaluation and management must
be based on evidence of proven effectiveness demonstrated by objective scientific
methodology.?*%* It is important that any therapy for learning disabilities be scientifically
established to be valid before it can be recommended for treatment.
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