VIEWPOINTS

CLINICAL MANAGEMENT
OF THE MYOPIC PATIENT

Myopia has long been a source of considerable concern to both patients and practitioners. As myopia progresses, unaided visual acuity
diminishes, dependence on corrective lenses increases, corrective lenses become increasingly thick, and the axial length of the globe
increases, with increased risk of ocular disease. Consequently, researchers, clinicians, and patients have each been concerned with
myopia prevention and control. In this issue Dr. Arnold Sherman of the State University of New York College of Optometry takes an
aggressive position with regard to myopia control (beginning on this page); Dr. Theodore Grosvenor of the Indiana University School
of Optometry stakes out a more conservative position (beginning on page 19). Together, the two papers serve to illuminate the current
status of the controversy.
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MYOPIA
CAN OFTEN BE

PREVENTED, CONTROLLED OR ELIMINATED

ABSTRACT

Myopia is increasing in prevalence in both
children and adults. Myopia is commonly
associated with sustained concentration at
nearpoint, and progression may be ag-
gravated by use of minus lenses. The litera-
ture on use of bifocals and vision therapy
to control myopia progression is reviewed.
A clinical approach is described for
myopes up to 1.5 D who have not used
minus lenses. The regimen includes: (1) no
distance lens correction, (2) single vision
lens prescription for sustained near work,
(3) visual hygiene procedures, (4) vision
therapy, and (5) proper nutrition and
aerobic exercise.
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yopia exists in  ap-
proximately 25% of the
population and is increas-
ing in incidence in both
children and adults.! At least 20% of pre-
viously non-myopic individuals become
myopic during college or in the military
academies.”” Adult-onset myopia is fre-
quently a problem for military academy
students seeking to become pilots.3‘ A
prevalence of myopia as high as 80% has
been reported in professional students.>
Myopic individuals are dependent
upon "corrective lenses.” Myopic children
may experience social and psychological
problems due to negative peer influence as
well as limitations in participating in con-
tact sports such as baseball, basketball,
football and lacrosse. Due to exclusion
from these sports, myopes may become
loners,

Myopia is also a concem due to the
high incidence of ocular pathology, in-
cluding glaucoma, vitreous degeneration
and retinal detachment. It has been es-
timated that myopia is the sixth leading
cause of blindness.’

BEHAVIORAL PHILOSOPHY
Over 50 years ago, Skeffinglon8
stated that sustained concentralion at near-
point tasks is socially compelled but is
biologically unacceptable, resulting in stress
to the organism and causing symploms and
vision problems. Some individuals
develop pseudomyopia as an adaptation to
this stress in order to achieve at nearpoint
tasks. This adaptation may persist even
afier the task demands cease, causing true
myopia. Harmon® indicated that stress
may alter function, and that altered func-
tion may ultimately alter structure.
Continued on page 20
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THE RESULTS
OF

MYOPIA CONTROL STUDIES
HAVE NOT BEEN ENCOURAGING

ABSTRACT

The literature on myopia control includes
many reports concerning individual
patients or small numbers of patients, but
not many reports of well-designed large-
scale prospective clinical trials. Studies
evaluating methods of controlling the
progression of childhood myopia have
shown that the wearing of bifocal lenses is
effective in controlling progression for
myopic children who are esophoric at
nearpoint, and that rigid contact lenses
are moderately effective in controlling or
delaying progression. Studies evaluating
methods of reducing the amount of existing
myopia have shown that the wearing of
rigid contact lenses fitted flatter than the
cornea may be effective in reducing
myopia if retainer lenses are worn on a
regular basis. However, to date there has
been no convincing evidence of the effec-
tiveness of conventional vision therapy,
biofeedback training, or the daily use of
pharmaceutical agents in reducing the
amount of myopia or its rate of progres-
sion.

KEY WORDS

myopia, myopia progression, myopia con-
trol, bifocals, orthokeratology, biofeed-
back training
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§ vision care practitioners we

would like nothing better than

to be able to control myopia.

Unfortunately, the literature
contains relatively little firm evidence that
the methods advocated for this purpose
are effective. When considering this
literature, it is important to differentiate
between those methods designed to con-
trol the progression of myopia from those
methods designed o reduce the existing
amount of myopia. Methods designed to
control progression--the wearing of bifo-
cals, the instillation of atropine and other
pharmaceutical agents, and the wearing of
conventionally-fitted contact lenses--
have been applied mainly to young
myopes, whereas methods designed to
reduce the existing amount of myopia--
conventional vision therapy, biofeedback
training, and orthokeratology--have been
applied to myopes of all ages,

METHODS DESIGNED TO
CONTROL THE PROGRESSION
OF MYCPIA

The belief that myopia is brought
about by excessive accommodation forms
the rationale for the use of bifocal lenses,
as well as the use of atropine and atropine-
like agents for the control of myopia
progression. The rationale for the use of
conventionally-fitted contact lenses is
based on the fact that these lenses tend to
cause corneal flattening, thereby reducing
{or delaying) progression.

Bifocal Lenses

Conflicting results have been
reported in studies of bifocal lenses for the
control of myopia progression. In a
retrospective study, Oakley and Young1
reported progression rates for Native
American and Caucasian children, respec-
tively, of 0.37 D and (.50 D per year for
single vision lenses, as compared to 0.11
and 0.02 D per year for bifocal lenses.

However, prospective clinical trials of the
use of bifocals have shown far less en-
couraging results. In a randomized
prospective clinical trial, Grosvenor et al.”
found no significant differences in annual
progression rates for three groups of
myopes from 6 to 15 years of age: progres-
sion rates were 0.34 D per year for single
vision lens wearers, 0.36 D per year for
+1.00 D add bifocal wearers, and 0.34 D
per year for +2.00 D add bifocal wearers,
Inanother randomized triat involving 9-11
year-old myopes who had not previously
worn a correction, Hemminki and
Parssinen” found a higher mean progres-
sion rate for subjects wearing single vision
lenses for distance use only (0.78 D per
year) than for those wearing single vision
lenses for constant use (0.59 D per year)
or those wearing bifocals (0.58 D per
year).

The results of three myopia control
studies were analyzed by Goss and Gros-
venor,” on the basis of near phoria find-
ings. Data for the three studies showed
that for children with nearpoint esophoria
through the distance cormrection, the mean
rate of progression was about (.20 D per
year less for bifocal wearers than for
single vision lens wearers; whereas for
children with nearpoint orthophoria or ex-
ophoria, there was no significant dif-
ference between progression rates for
single vision and bifocal wearers.

Pharmaceutical Agents
The daily instillation of atropine and
other pharmaceutical agents has been ad-
vocated for controlling the progression of
childhood myopia. The theoretical basis
of the use of atropine and atropine-like
agents is similar to that for the use of
bifocals: if myopia is brought about by
over-accommodation, the relaxation of
accommodation by such an agent should
Continued on next page
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reduce the rate of progression. However,
the use of these agents presents many
practical problems, including the need for
bifocals or reading glasses for near work,
sensitivity to light as a result of the con-
stant mydriasis, and the possibility of al-
lergic dermatitis and other side effects.3 At
least two studies making use of atropine
have shown a low rate of progression
while the drug was being used, followed
by an increased progression rate after its
discontinuation. A study reported by
Brodstein et al.® involved an experimental
group of 435 myopic children who were
fitted with +2.25 D add bifocals and were
given one drop of 1% atropine in each eye
every morning, and a control group of 146
myopic children wearing single-vision
glasses and not given atropine. It was
found that for the experimental group
myopia progressed at the rate of 0.16 D
per year during treatment but at the rate of
(.30 D per year after reatment, as com-
pared to 0.25 D per year for the control
group. In another study, Gruber’ reported
data on 100 myopic children who used 1%
atropine daily as compared to an equal
number of control children. The children
in the experimental group progressed at a
mean rate of 0.11 D per year during treat-
ment but at the rate of 0.46 D per year after
treatment, while those in the control group
progressed at a mean rate of 0.28 D per
year. Gruber et al. concluded that if
atropine is to delay the progression of
myopia, it must be started early and con-
tinued for a period of five to 10 years.

Because accommodation has been
shown to bring about an increase in
vitreous chamber pressure, causing axial
elongatlon the daily instillation of
timolol maleate has been suggested as a
method of controlling myopia progres-
sion. In a pilot study involving 10 myopic
children who were ireated with one drop
of 0.25% timolol maleate twice each day,
Jensen and Goldschmidt® found that the
treatment had very little effect on in-
traocular pressure, and that while a few of
the children seemed to progress at a lower
rate while on the timolol treatment, it was
difficult to judge whether or not the reat-
ment had been successful.

Conventionally-fitted Contact
Lenses

Although polymethyl methacrylate
{PMMA) contact lenses have been recom-
mended for myopia control since
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Morrison’s 1956 report,w the first com-
prehensive clinical trial making use of
these lenses was Stone’s five-year study,1 :
reported in 1976. Stone fitted 84 myopic
children with PMMA contact lenses and
compared rates of progression for these
subjects to those of 40 myopic children
who wore glasses. For those remaining in
the study for the five-year period, mean
rates of progression were approximately
0.10 D per year for contact lens wearers
and 0.37 D per year for spectacle wearers.

In the only reported study of the use
of conventionally fitted rigid gas-perme-
able contact lenses for myopia control,
Permriginet al.'* fitted 100 myopic children
between the ages of 8 and 13 years with
Paraperm O2 plus lenses. For 56 subjects
remaining in the study for three years,
mean annual progression was 0.16 D per
year as compared to a mean annual rate of
0.51 for a group of 20 spectacle wearers
matched for age and amount of myopia.
The authors'” reported that for 23 subjects
who discontinued lens wear for an average
period of 10 weeks (wearing spectacles
during this period), then resuming lens
wear with Fluoroperm lenses for a period
of eight months, mean progression was
0.27 D during the period of non-wear but
only 0.02 D during the subsequent period
of Fluoroperm lens wear. The authors con-
cluded that rigid gas-permeable contact
lenses can have a statistically significant
effect on myopia progression, even if lens
wear is discontinued for a short period of
time.

METHODS DESIGNED TO
REDUCE THE EXISTING AMOUNT
OF MYOPIA

As with bifocals and afropine, the ra-
tionale for both conventional vision
therapy and biofeedback training is that
myopia is brought about by excessive ac-
commodation. The rationale for or-
thokeratology is that of designing lenses
that will cause corneal flattening, and pos-
sibly also a reduction in the axial length of
the eye.

Conventional Vision Therapy
Vision therapy for the reduction of
myopia was popular during World War II,
when many myopic young men wanted to
be accepted by one of the armed forces.
The only large-scale study of convention-
al vision therapy for myopia reduction
was The Baltimore Myopia Project, con-

ducted in 1944. One hundred and eleven
unselected subjects were recruited, rang-
ing in age from 9 to 32 years and having
from 0.50 D to 9.00 D of myopia. The
training procedures were administered by
optometrists and technicians under the
sponsorship of the American Optometric
Association, and cycloplegic refractions
were done prior to and after completion of
the training by ophthalmologists at the
Wilmer Eye Institute. In the ofﬁmal op-
tometric report of the study, Ewalt! pub—
lished a series of graphs showing an
average improvement in visual acuity of
two or three lines of letters. In the official
ophthalmological report, Woods"?
reported pre- and post-fraining retinos-
copy findings on 67 subjects. If we assume
that retinoscopy findings are repeatable to
within 0.25 D, inspection of Woods’ table
shows that 15 of the 67 subjects increased
in myopia between the "before” and
"after” refractions, while five decreased in
myopia and 47 remained the same.

Biofeedback Training

In biofeedback training, the patient is
presented with a visual stimulus in an
"open-loop" situation, usually by means
of an infrared optometer, and an auditory
stimulus is used to indicate to the patient
whether his or her accommodation is in-
creasing or decreasing. To date, the results
of two comprehensive studies, using this
approach, have been g)ublished.

Galloway et al. "~ reported on a study
making use of the Accommotrac Vision
Trainer, involving 11 myopic subjects.
Improvements in uncorrected acuity were
found for most of the nine subjects who
completed the study; however, there were
no changes in refractive error. Galloway
et al. suggested that the improvement in
visual acuity may have represented learn-
ing effects in measuring visual acuity.
Before beginning the training, the acuity
of each subject was measured several
times to establish a base line, and it was
found that visual acuity for several sub-
jects improved with repeated testing in
these pre-training sessions.

Koslowe at al.”’ reported on a
double-masked study making use of the
Accommotrac instrument, involving ex-
perimental and control groups of 15
myopic subjects each. The treatment was
similar for the two groups, with the excep-
tion that members of the control group
were not provided with feedback that
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could be linked to their accommodation.
No significant differences were found be-
tween the two groups in changes in un-
aided visual acuity, retinoscopy, or
subjective refraction. Koslowe et al. made
the point that previous reports—other than
the Galloway et al. study--were "a mixed
group of case reports, studies not involv-
ing myopia, reviews, unpublished
material, and record review from a private
practice."

Orthokeratology

The vision care literature contains
two prospective clinical trials of or-
thokeratology. Kems'® reported on a
study in which one group of subjects (36
eyes) made up the experimental group,
and another group (26 eyes) made up the
control group. To initiate orthokeratology
changes, the experimental subjects were
fitted with larger, thicker, and flatter len-
ses than the control subjects. After some-
what more than one year, mean changes
for the experimental group were (a) a
decrease in myopia (spherical equivalent
refraction) of 0.87 D and (b) an increase
in with-the- rule refractive astigmatism of
042 D. Kemns noted that the standard
deviations were so high that it would not
be possible to predict changes comparable
to the mean changes for any given patient.

Forty experimental (orthokeratology)
subjects and 40 control subjects were
fitted with contact lenses by Polse et al.'’
Subjects in both groups were followed for
18 months. Experimental subjects were
fitted with larger and thicker lenses, and
were fitted flatter than the control sub-
jects. The subjects were not told whether
they were in the experimental or control
group: "mock"” lens changes were made
for members of the control group
{whereas real lens changes were made for
members of the experimental group). For
the experimental subjects, myopia was
found to reduce by an average of 1.00 D
as compared to 0.50 D for the control
subjects. Polse et al. found that the reduc-
tion in myopia was not permanent, requir-
ing the use of retainer lenses (wom a part
of each day) to perpetuate the effect.

RECOMMENDATIONS

For the majority of our myopic
patients, the appropriate form of manage-
ment is to prescribe lenses that will pro-
vide adequate distance acuity. However,
in the light of the results reported in the
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literature, the following recommendations
may be helpful.

Bifocals

For young people who are esophoric
at nearpoint the use of a bifocal add, in
addition to providing more comfortable
near vision, may result in a somewhat
lower rate of progression than if single
vision lenses were wormn.

Atropine and Other
Pharmaceutical Agents

Because it is difficult, if not impos-
sible, to continue the daily use of atropine
or other pharmaceutical agents for the five
to 10 years during which myopia is ex-
pected to progress,” and because any
reduction in the progression rate is likely
to be reversed after discontinuation of the
drops,f"7 the use of these agents is not
recommended.

Vision Therapy

Inasmuch as there have been no con-
vincing studies showing that either con-
ventional vision therapy or biofeedback
training are effective in reducing the
amount of objectively- or subjectively-
measured myopia, these methods should
be used only with the understanding that
the only advantage may be improved
visual acuity--and that the improved
acuily may very well occur, as noted by
Gallaway etal., ~ as aresult of the patient
having memorized the letters on the chart.

6

Conventionally-fitted Rigid
Contact Lenses

For the young myope who is
motivated to wear contact lenses, there is
a good chance that the use of rigid gas-per-
meable lenses will result in a slower rate
of pr?ﬁgssion than would occur other-
wise.” ™

Orthokeratology

For the older myope who would like
to be less dependent upon glasses or con-
tact lenses, and who understands that the
effect is unpredictable and that retainer
lenses will have to be womn in order to
perpetuate the ei‘fect,19 orthokeratology
may hold some hope.
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Continned from pagel6

Bimbaum'? further defined the role of
the autonomic nervous system and its reac-
tion to stress and cognitive demands, which
create an imbalance of the sympathetic and
parasympathetic components. This leads to
accommodative insufficiency and resultant
overconvergence tendency. Myopia is a fre-
quent end result of these mismatches.

[ believe that an additional principle is
required to explain the continued increase in
myopia once the refractive condition is cor-
rected. When an adaptation is decompen-
sated, a readaptation will occur in order to
achieve steady state performance at near
tasks, resulting in a further increase of
myopia. Therefore, the conventional wis-
dom concept, "Correct the refractive error,”
needs to be reassessed.

CURRENT RESEARCH

A good deal of recent research supports
the Skeffington model. LelbOWltZ and
Owens, ! and Bullmore etal.'> investigated
changes in the level of tonic accommodation
{(dark focus), using the laser optometer.
These studies indicate the existence of wide
variations in dark focus ameng individuals,
with an average of 1.5 D of myopia among
emmetropic or corrected ametropic college
students. Hyperopes have a nearer dark
focus than emmetropes, who, in tumn, have
a nearer dark focus than myopes; however,
after reading, myopes make a greater inward
shift than emmetropes or hyperopes, with
comresponding distance blur and measure-
ment of increased myopia. This effect is
similar to spasm or infacility of accom-
modation and has been termed "transient
accommodative myopla due to increased
tonus. Ebenholtz’ proposed that an inward
shift of tonic accommodation, following
near work, is a precursor of myopia. A
similar effect occurs in the vergence system,
with an inward sh1ft in dark vergence fol-
lowing near work.'* I believe that the syner-
gistic relationship of these inward shifts
produces the initial myopia and reduction in
visual acuity.

Young ? proposed that myopia
develops as a (wo-phased process: (1) a
tonic change in the ciliary muscle, and (2)
the increased tonus elevates pressure in the
vitreous chamber, causing enlargement of the
globe and increase in the axial length.

PREVIOUS STUDIES
A recent report reviews more than 500
articles on myopia and concludes that con-
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siderably more research is needed to
answer specific questions, such as iden-
tifying variables that might predlct refrac-
tive error changes in young adults.!

Numerous studies’ regarding the
prevention and control of myopia are con-
fusing, at times misleading, and often
diametrically opposed. Swdies of the use
of bifocals and pharmaceutical agents, for
example, are based primarily on the
premise of a single causative agent (exces-
sive accommodation). The therapeutic ap-
proach is to reduce accommodation, with
an arbitrary bifocal add, cycloplegic drug,
or combination. However, it is llkelg( that
myopia has numerous causations,” in-
c]udmj% ac::ccamrrloda\tlon,l conver-
gence,” extraocular muscle stregs resulting
in vitreous pressure increase,”’ mechani-
cal weakness in posterior sclera, 28 dier, 2
accommodative- -convergence and focal-
ambient relationships.

Another weakness in the literature on
myopia control is that in many studies the
lens addition is prescribed arbitrarily,
without consideration of individual
profiles of test data regarding lens accep-
tance and power. Among studies in which
bifocal lens addition was determined ar-
bitrarily, Oakley and Young16 found a sig-
nificant reduction in the rate of m %/opia
progression, but Grosvenor et al.”* and
Hemminki and Parssinen'® found no 51g-
nificant effect. Roberts and Banford'® and
Goss® performed studies in which the
bifocal addition was determined on an in-
dividual basis and demonstrate Jower rates
of myopia progression with bifocals in
myopic patients with nearpoint esophoria.

Significant individual variations
occur in all studies and need to be
thoroughly investigated. For example, in-
spection of the data for the +2.00 add
group, in the Houston Myopia Control
Study 17 reveals that six of 22 patients
showed no increase in myopia. It is quite
possible that stabilization may have oc-
curred without bifocals; yet one should
question why a +2.00 arbitrary add
stopped progression in these patients. A
closer look at the analytical measures, in-
cluding phorias and vergences, accom-
modative amplitude and facility, cross
cylinder net, positive and negative relative
accommodation, MEM, nearpoint acuity,
and habitual reading distance is necessary
to understand the significance of these
findings in this successful group of
patients. A prospective study is needed to

evaluate these findings in relation to
myopia progression for both experimental
and control groups. Further, the examiner
bias prevalent in many studies must be
eliminated.

The Baltimore Myopia Control
Project32 3 studied 111 patients, before
and after a short-term vision therapy pro-
gram, to determine whether myopia
progression could be controlled and
whether visual acuity could be improved.
The average number of visits over a four-
month period was 25. It is the only study
that treated myopia by using a wide range
of techniques designed to improve ocular
motility, speed and span of perception,
and central-peripheral awareness, as well
as accommodative-convergence flexibility.
The results of this study are subject to
differing interpretations, depending upon
the statistical methods used. The ophthal-
mological report authored by Woods,”
indicated that 59% of the patients
demonstrated improvements in visual
acuity. The optometric report by Ewalt>>
reported gains in visual acuity in 90% of
the subjects; these gains were maintained
over a period of at least five months, at
which time the study ended.

Upon reviewing the cycloplegic
refractive findings in the Baltimore
project, it is evident that 70% of the
patients did not increase in myopia, 20%
decreased and only 10% increased. The
project clearly succeeded in the CON-
TROL of myopia in 90% of the patients,
which comresponds to the acmty improve-
ments reported by Ewalt.?

Avestisov, 4 at the Helmholtz Eye
Disease Institute in Moscow, USSR,
reported on the results of accommodative
training on 1,956 school children, and found
that training "helped to prevent or at least
postpone the onset of myopia in an over-
whelming majority of cases; after 25 years
of observations, only 2.6% of high risk
children who had taken accommodative
training sessions presented with myopia, as
against 31.1% among those who had not."
CLINICAL APPROACH

Operationally, one may classify
myopia as follows:

1. Congenital

2. Adaptive
a. Uncompensated {no minus pre-
scription)
b. Compensated
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In my thinking, myopia that is not
congenital may be viewed as adaptive and
its increase iatrogenic due to the aggravat-
ing effect of minus lenses.

In order to prevent, control, or reduce
myopia, clinicians must consider the use-
abuse theory as well as the biological
theory of myopia. More concern as to the
etiology, prognosis, and therapy of
myopia is required rather than simply as-
king, "How much minus needs to be
prescribed for best acuity?" Until these
changes in thinking are made, our patients
will continue to increase at the rate of (.33
to 0.50 diopter per year. The increase may
be primarily iatrogenic, with the minus
lens acting as a triggering mechanism for
more myopia. This concept is supported
by Angleand Wissmann®" in their study of
2,177 children, age 6 to 11, controlled for
age and educational level.

My approach for adaptive uncompen-
sated myopes is as follows:

1. No distance lens "cormrection”

2. Nearpoint lens prescription for
prolonged reading (more than 30
minutes) in single vision form

Visual hygiene procedures

Vision therapy

Proper nutrition and outdoor aerobic
exercise

During the past decade, I have con-
trolled myopia progression for ap-
proximately 30% of the myopes that
present themselves with objective refrac-
tions up to -1.50 D, and not wearing minus
lenses. I have also achieved success in
reducing adaptive compensated myopes
by as much as 1.00 D. Many of these
patients become effectively emmetropic
and discard their distance lens prescrip-
tion.

These patients learn, via vision
therapy, to self-regulate their visual sys-
tem for specific task demands and readily
accept uncorrected binocular visual acuity
ranging from 20/30 at worst to 20/20 at
best. They are comfortable, perform
above average academically and in sports,
and function at high levels of perfor-
mance, satisfying their needs.

All of these patients are highly
motivated. Younger children are actively
encouraged by their parents, most of
whom are myopic and remember their fear
"of going blind" and "of worsening vision
and stronger glasses."

Unfortunately, most patients do have
crisis periods with poor distance acuity,
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asthenopia, and headaches due to in-
creased stress and academic work, par-
ticularly in the middle of high school, first
year of college, and in graduate or profes-
sional school. Short term "booster” train-
ing programs in the office are needed at
such times, with increased compliance to
hygiene, diet, and use of the nearpoint lens
prescription. These periods subside as
abruptly as they begin, without the need
for a myopic correction.

QOur success is in part atiributed to the
"look out the window" effect. My office
has a large examination room, ap-
proximately 20 feet long and 15 feet wide,
with a door that opens into a room with
floor to ceiling windows, allowing dis-
tance viewing to one- half mile. Our routine
is to initially record binocular visual acuity
and then to open the door, asking the
patient to be aware of peripheral vision
and to look out the window as far as pos-
sible for 10 seconds. I then reassess
binocular visual acuity. An improvement
of one to two lines invariably occurs with
a rapid decrement to the prior acuity. The
technique is repeated once again and an
explanation is immediately presented, dis-
cussing the beneficial effect on distance
eyesight that will occur when vision is
used appropriately. This demonstration
sows the seeds for a vision therapy pro-
gram with a highly motivated patient.
Similar demonstrations are used when
overconvergence occurs on Brock string,
vectograms, and Van Orden Star testing.

Binocular acuity usually improves
more than monocular acuity, suggesting
changes in both the accommodative-con-
vergence and central-peripheral
mechanisms.

The size of an examination room
creates hoth physiological and psychologi-
cal changes. Rosenfield and Ciuffreda 2
demonstrated that knowledge of room size
affects the dark focus, with smaller rooms
inducing myopic shifts that disappear if
subjects are blindfolded prior to entry into
the examination room. Clinical experience
in different sized examination rooms sup-
ports the concept that small, narrow rooms
induce more myopic retinoscopic and sub-
jective refractions.

VISUAL HYGIENE AND VISION
THERAPY

It is beyond the scope of this paper to
present the specific techniques used for
visual hygiene and vision therapy.

Generally, visual hygiene emphasizes
proper reading posture and distance, rest
periods after 20 minutes of reading, peri-
odically shifting visuval fixation to far ob-
jects for 20 seconds, proper lighting, and
lime limitations on television viewing and
video games.

Home vision therapy techniques em-
phasize central-peripheral awareness, The
patient is asked to "open up your visual
world” in everyday activities such as
walking and driving and to become aware
of objects and distances between objects
in the X, Y, and, most importantly, the Z,
or near-far axes. Office procedures are
programmed for self-generated move-
ment and include accommodative- ver-
gence flexibility out of instruments in free
space. The use of windows and mirrors
during accommodative and vergence pro-
cedures increases distance spatial aware-
ness. Yoked prisms are routinely used to
dissociate and associate body orientation
(proprioception) and spatial localization
(exteroception) during ocular motor and
eye-hand coordination activities. Most
procedures are performed standing; as
performance improves, techniques are
utilized with the patient actively moving
through the room.

SUMMARY AND
RECOMMENDATIONS

Mpyopia progression can be control-
led and increases in myopia eliminated
with many motivated and compliant
patients. Research should be undertaken
1o document that defined segments of the
population can benefit from the approach
1 have espoused. Until then, perhaps this
approach can be implemented in cases in
which the case history and analytical tests,
consistent with the use-abuse theory, sug-
gest nearpoint stress and subsequent adap-
tation as etiologic factors.

References

[. Working Group. Myopia: prevalence and progres-
sion. Nanonal Academy Press, Washington, DC.
1989.

2. Hynes EA. Refractive changes in normal young
men, Arch Ophthal, 1956, 56: 761-767.

3. Hayden R. Development and prevention of myopia
atthe U.S. Naval Academy. Arch Ophthal, 1941,25
(4): 539-547,

4, O'Neal MR, Connon TR. Reflraciive error changes
at the US Air Force Academy, Class of 1985. Am J
Optom Physiol Opt, 1987, 64 (5): 344-354.

5. Dunphy E, Sioll M, King 5. Myopia among
American male graduate students. Am J Ophthal,
1968, 65: 518-321.

6. Grosvenor T, Flom M. Refractive anomalies. Re-
search and clinical application. 1991, Butterworth-
Heinemann, Boston.

Volume 4/1993/Number 1/Page 21



7. Cuntin B), The myopias. Basic science and clinical
management. Philadelphia: Harper and Row, 1985,
B. Skeffington AM. Introduction lo clinical optometry.

Optom Exension Prog, 1964.
9. Harmon DB. Notes on a dynamic theory of vision,
Auslin, Texas: Research Press, 1959.

10. Birnbaum MH. Nearpoint visual stress: a
physiclogical model. J Am Optom Assoc, 1984, 55:
B25-835.

11. Leibowitz HW, Owens DA. Anomalous myopias
and the intermediate dark focus of accommodation.
Science, 1973, 189: 646-648.

12. Bullimore MA, Gilmartin B, Hogan RE. Objective
and subjective measurement of tonic accommoda-
tion. Ophthal Physiol Opt, 1986, 6: 57-62.

13. Ebenholtz SM. Accommodalive hysteresis: a
precursor for induced myopia? Invest Ophthal Vis
Sci, 1983, 24: 513-515.

14. Ebenholiz SM, Wollson DM. Perceplual afier ef-
fecis of sustained convergence. Percept
Psychophys, 1975, 17: 485491,

15. Young FA. Primate myopia. Am J Optom Physiol
Opt, 1981, 58: 560-566.

16. Qakley KH, Young FA. Bifocal conirol of myopia.
Am J Optom Physiol Opt, 1975, 52: 738-764.

17. Grosvenor T, Perrigin DM, Perrigin I, Maslovits B.
Houslon myopia control study. a randomized clini~
caliriel, Part 2. Am J Optom Physiol Opt, 1989, 64:
482-498.

18. Hemminki E, Parssinen O. Prevention of myopia
progress by glasses. Study design and first-year
results of arandomized trial among school children.
Am J Optom Physiol O, 1987, 64: 611-616.

19. Roberts WL, Banford RD. Evaluation of bifocal
correction lechniyue in juvenile myopia. Oplom
Wkly, 1967, 58 (38):25-31; 58 (39); 21-30; 58 (40):
23-28; 58 (41 27-34; 58 (43): 19-26.

20.. Goss DA. Effect of bifocal lenses on the rate of
childhood myopia progression. Am J Optom
Physiol Opt, 1986, 63: 135-41,

21. Abraham SV. Control of myopia with trapicamide,
Aprogress report. ] Pediatr Ophthal, 1966, 3: 10-22.

22, Bedrossian RH. The effect of aropine on myopia.
Ophihal, 1979, 86: 713-717.

23, Brodstein PS, Brodstein DE, Olson RJ et al. The
treaiment of myopia wilh alropine and bifocals.
Ophthal, 1984, 91: 1373-1379.

24. Baldwin WR. Some relationships belween ocular,
anthropomeiric, and refraclive variables in myopia.
Thesis, Indiana University, 1965. Ann Arbor, MI:
Universily Microfilms.

25.8at0 T. The causes and prevention of acquired
myopia, 1957. Tokyo, Kanehara Shuppan,

26. Greene P. Myopia and the extraocular muscles. Doc
Ophihal, 1981, Prac. Ser. 28: 163-169.

27. Greene PR. Mechanical considerations in myopia:
relative effects of accommodation, convergence,
intraocular pressure and the extraocular muscles.
Am J Optom Physiol Opt, 1980, 57 (12): 902-914.

28. Bell GR. A review of the sclera and its role in
myopia. J Am Optom Assoc, 1978, 49 (12)P: 1399-
1403.

29, Lane BC. Nulrition and vision. In: [984-85 Year-
book of nutritional medicine. Bland J (Ed.), 1985,
New Caanan CT: Keats Publishing: 239-281.

30. Forrest EB. Stress and vision. Optom Extension
Prog, 1988.

31. Shemman A. Munaging myopia. Letter to the edilor:
Optom Vis Science, 1990, 067 (2): 150-151.

32. Woods AC, Report from the Wilmer Institute on the
results obtained in the treatment of myopia by
visual training. Am J Ophihal, 1946, 29 (1): 28-57,

33. Ewalt H. The 8altimorc Myopia Control Project. J
Am Optom Assoc, 1946, 17: 167-85.

34, Avestisov ES. A three faclor theory for myopia. In:
Myopia Proceedings of the International Sym-
posium. Moscow, USSR, Dec, 1988,

35. Angle J, Wissmann DA. Myopia and corrective
lenses. Soc Sci Med, 1980, (14A): 473-479.

36, Rosenfield M, Ciuffreda KJ. Effect of surround
propinguily on the open-loop accommodative
response. [nvest Ophthal Vis Sci, 1991 (32): 142-
147.

Corresponding author:
Amold Sherman, O.D.

State University of New York
State College of Optometry
100 East 24th Street

New York, NY 10010

Date accepted for publication:
October 2, 1992



