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ABSTRACT

This disserzation deals with the eriology
of myopia. A psychophysiological model
was developed to explain the concepts of
William Bates. The model suggests that
myopia results from habits of menta]
focusing — habitual ways of organizing
mental processes in order-to pay attention
— which lead to chronic isometric con-
traction of the extraocular muscles which
cause the eyeball to elongate producing
nearsightedness. The neuropsychological
aspects of this model are derived primari-
ly from the research of Karl Pribram.
Literature on the etiology of near-
sightedness is compatible with myopic
behavior as predicted by the model.

The. dissertation concludes that Bates’
ideas should be given szrious considera-
tion by optomerists, vision scientists and
other professionals; myopia is more flexi-
ble than is generally conceived; and it is
important to develop a new paradigm of
visual care which examines the more sub-
tle implications of the nearsighted
response and the possibilities of preven-
tion and remediation.

" Ezcerpted from Doctoral Dissertion, Humaristic
Psychology. Insticues, in partial fulfillment of re-
quirsmemts for the Degree Doctor of Philosophy in
Humanistic Sciences.

=" FCOVD, Los Angeles, CA

THE MODEL COMPARED WITH PREVIQUS STUDIES

BIOGRAPHICAL SKETCH

Dr. Gottlieh graduared in 1964 from the University of Culifornia School of Optometi
From 1965 through 1968 he taught at the University of Houston College of Optomet)
In 1970 he cured his myopia (-1.25 D.} using Bates’ and other methods. This led him in
developmental optometry, OEP, COVD, and Syntonic Optometry. He received his P}
Jrom the Humanistic Psychology Institute in 1978. He has written, and lectured exte
sively, has recently appeared on national TV, and has been the subject of magazine a;
news stories in behalf of vision rraining. His private practice is limited to vision trainin
it is called the Eye Gym, and is located in Los Angeles.

TABLE OF CONTENTS

PSYCHOLOGICAL, PERSONALITY, AND EMOTION THEORIES.......
ETIOLOGY ACCORDING TO BATES. ... ...0iiiiiiie e eaaannn

Lo MENTALFOCUS. ...ttt i e e

BRAIN ORGANIZATION FOR TWO TYPES OF FOCUSING ATTENTION
CENTRAL CONTROL OF RETINAL ORGANIZATION.................
CENTRAL CONTROL OF VISUAL ACUITY.. ...,

3. SUMMARYOFTHEMODEL...........oiiiiiiine i,

GENETIC THEORY ..ttt e e tteiae e ae et eaaae e

3



INTRODUCTION TO THE PROBLEM

Almost all of our population reguire
refractive correction during  their
lifetimes, Considering the proporiion
of the total population involved and
the significance of good vision in the
efficient performance of an infinity
of everyday tasks, it is important to
increase the siate of our knowledge
regarding the refractive anomalies of
the eye. (Newell & Hirsch, 1967)

The problem of a refractive error is
generally not considered to be a problem
at all. Nearsightedness is considered a
normal fact of life by most professionals
and by most nearsighted people and
parents of nearsighted children. It is in-
deed normal; over one-eighth of our
populaton (Baidwin, 1964) is near-
sighted. When a child, for example,
begins to experience poor distance vision,
parents take the child to a vision profes-
sional who prescribes glasses which clear
up the condition. The lenses to be worn
are called ““corrective’’ lenses. They seem
to correct the problem since they permit
the nearsighted child to see clearly again.
The problem is considered to have been
solved and no one thinks about it until a
year or two later when the symptoms of
poor vision or visual discomfort often
TE0CCUr. ’

The wuse of refractive lenses to
neutralize or palliate the symptoms of
nearsightedness does not correct or cure
the problem. To nentralize a probiem is
not to correct it, just as to treat a symp-
tom is not the same as to eliminate its
cause. Current education and training of
eye care practitioners discourages interest
in preventive and remedial treatment of
refractive problems. Although most pro-
fessionals would like to be able to
eliminate refractive problems, this is not
thought to be practical or even possible.
The general attitude is summarized in the
following statement:

It should be noted that the thinking
of oprometrists and patients alike is
to prefer correction to neutralization.
This is understandable; correction or
prevenrion are the highest aims and
in keegping with good heaith pro-
cedures. However, it is dangerous o
become so determined to correct,
even the uncorrectable, or to prevent,
" even the unpreventable, that we
overlook the value of neutralizing an
error for which nothing efse can be
dore.... If nothing other than
reutralization can be done, it is bet-
ter te¢ know this and to educate and
reconcile children rto the situation

than to join them and their parents in
a chase of will-of-the-wisps. (Hirsch,

1963}

Attempts to prevent or remediate near-
sightedness have generally tended to be
oriented around the use of lenses which
are designed to *‘relax’’ the strain of near
work: The resuits of this style of preven-
tion are ambiguous, and the majority of
professionals are not convinced of its ef-
fectiveness (Borish, 1954). Other forms of
therapy have been artempted. Woods
(1946) and Hildreth (1947) used opto-
MmetTic group training techniques; Berens,
et al. (1957) used tachistoscopic training;
Kelley (1958) and Fox (1959) attempted
hypnotic suggestion; Kelley (1958) did ex-
tensive individual Bates training; Gid-
dings and Lanyon (1971 and 1974) used
behavior modification, conditioning, and
reinforcement techniques, as did Zeiger
(1976). While the results of these ex-
periments have shown some success in imi-
proving acuity and, in a few cases, in
reducing refractive error, these attempts
are considered to be impractical and have
not altered the consensus ‘‘that little ge-
nuine improvement in sight without
glasses can occur with most people having
defective vision ..."" (Keiley, 1971).

There is even an attitude that near-
sightedness is a positive adaptation in our
society since nearsighted individuals tend
10 be berter readers with higher levels of
academic achievemnent. Further, it is “‘not
known whether disadvantages of becom-
ing myopic outweigh advantages”
(Baldwin, 1964).

One abvious disadvaniage of near-
sightedness is the inconvenience of wear-
ing artificial devices om the face. The
dependency on mechanical devices which
can be broken or misplaced prevents near-
sighted individuals from pursuing certain
vocations. Another disadvantage con-
cerns the poor self-image and feelings of
weakness or inferiority which are reported
by nearsighted patients. Children with
glasses are often ridiculed by their peers
and pitied by adults. One artitude about
glasses is exemplified in the following
quote: :

Mosrt human beings are, unfortungte-
Iy, ugly enough without putting
glasses upon them, and to disfigure
any of the really beautiful faces that
we have with such contrivances Is
surely as bad as putting ar import tax
upon art. (Bates, 1920)

The more subtle disadvantages of wear-
ing lenses are generally disguised by our
general life style. We have come to accept
as normal some rather unhealthy condi-
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tions. The consequences -of ‘these *‘nor-
mal™ conditions of modern-civilization
are just now being recognized by the
general public. Such symptoms as cancer,
circulatory and heart disorders,
psychoneurotic chronic behavior, etc., are
being linked to our life style (Pelletier,
1977}, Nearsightedness, too, seems to be
on the increase and it has been correlated
with the progress of modern civilization
(Bates, 1920; Young, 1965; Sato, 1964).
What the consequences of near-
sightedness and of wearing neutwralizing
lenses might be are stll unknown. Is the
loss of clear vision in supposedly heaithy
individuals a sign thar some system in the
organism is not functioning properly?
Neutralization does not solve the basic
problem; in fact, easy relief of the symp-
toms- causes us to ignore the signal of
distress which the body is sending. In-
deed, paying attention to the ways human
bodies respond to the environment can
lead to information about improving con-
ditions which affect our health and can
provide clues to emhancing our potential
as self-actualized human beings (Pelletier,
1977; Segail, Campbell, and Herskovits,
1966).

The less obvious disadvantages of neag-
sightedness are rarely dealt with in the
literature. Methods of preventing and
remediating nearsightedness are generaily
considered from a limited viewpoint. The
neuropsychological facters concerning
the etiology and mental functioning in-
volved in the nearsighted response have
not been examined in recent times. There
is also a lack of attention directed to
research about the variability of and
changes in refractive error in the near-

" sighted population.

William Bates (1920) wrote about the
importance of changing the vision care
paradigm. This dissertation explores his
concepts about the eticlogy and implica-
tions of myopia. His thinking and ex-
perience have provided a model which
forms the basis for this research.

Bates, an ophthalmologist, lived from
1860 to 1931. Before his involvement in
the remediation and elimination of refrac-
tive errors and other anomalies of the
visual system, he had besn a respected
sciemtist, physician, and surgeon. From
1886 to 1891 he was an insructor in
ophthalmology at the New York Posi-
Graduate Medical School and Hospital.
Laier, in his ophthalmological practice in
New York City, he became dissarisfied
with firting glasses. He found that once a
person was fitted with giasses, the power
of the lenses had to be changed and in-
creased, getting stronger with each return



visit. He began to experiment with alter-
native approaches to refractive problems
and over a period of time developed what
is now known as the Bates System of Vi-
sion Improvement,

Evidence in sciemtific literature to sup-
port the conclusion that the Bates System
works to eliminate myopia is praetically
non-exisitent. There are only a few cases
of refractive error which any scientific
study shows 1o have. been improved
{Kelley, 1958}, and none for which refrac-
tive problems have been totally
eliminated. Reports in the literarure
would likely lead to a rejection of Bates®
method of visual care as “‘a nice idea
which didn’t work.”

The prevailing sentiment for Bates can
be best summarized by the following
quote from the major text on the history
of optometry:

This was an era from which arose an
unscientific and fallacious method of
so-called eye exercises which unfor-
tunately had popular appeal. The
only reason this is inciuded here is 1o
disclaim it. In 1920, W.H. Baies, a
physician af New York, published
“The Cure of Imperfect Sight by
Treatment Without Glasses.”* Health
cultists grabbed the idea. Untrained
people began giving eye training ail
aver the country, These people were
not optometrists. The methods they
used were always disavowed by the
profession. The Bates and such
sysrems of exercises by unrrained
nonprofessional people undoubtedly
served to discredit sound visual train-
ing ... and unfortunately led many
peaple to discard necessary glasses.
(GrEggs 1.965}

Bates’ notions are greatly different
from accepted theories of physiological
optics:

Bates® views are so entirely at
variance with the accepted dicta of
physiological optics, that the
reviewer wishes to state his convic-
tion ({which he believes must be
shared by ophthalmologists peneral-
Iy} that most of the statements
guoted above are unienable. (Loeb,
1919) !

I first encountered Baies in Aldouns
Huxley’s (1942) book The Art of Seeing.
After personal investigation led to the
elimination of my own myopia, I became
convinced of the positive aspects of his
systemn. Since that time I have worked
with patients and have achieved moderate
success with the method. On the basis of
personal experiences and an intuitive
sense of the essential correctness of his

ideas, I researched Bates’ concepts and
found thar his work is important. Vision
specialists should be aware of its possibie
utility in correcting and preventing
myopia. If his ideas can be substantiated
by a search of the literature and if a
psychophysiological model can be
developed to explain the detzils of his
statements, then his credibility would be
enhanced and research could be under-

taken which might change the present vi-

sion care paradigm.

There have been difficulties in serting
up programs to investigate the clinical
changes in the experimenter’s Bates pa-
tients. There is z need to develop a prac-
tical method of investigationg refractive
changes in order to better assess the
clinical success of his and other methods.

Literature on the reduction of refrac-
tive error is inconclusive., It is well
established that myopia begins to show an
increase around the age of five or six; it
begins to increase rapidly reaching 2 max-
imum rate of increase at about the age of
thirteen when it begins to rednce its rate
of change. The velocity of change reduces
until the late teemrs when it appears to
stabilize close to zero (Slataper, 1950),
The data of Hirsch (1952) and Sorsby
(1933) are similar to Slataper’s data.
Hirsch {1963) states that there is no
change in refractive error between the
ages of twenty and forty., However,
Jackson (1932), Tassman (1932) and
Walton (1950) found that there was a
significant rednction in the percentage of
myopes (in the total clinical population of
each study) after the late teems. The
decrease in percentage of myopes (by
twenty-four percent) after the age of
twenty indicates a decrease in refractive
error to the extent that those myopes with
low enough refractive error cease to be
myopes. The findings are inconsistent
with the conclusion that there is no reduc-
tion in myopia between ages twenty and
forty. (rosvenor (1977) indicates that
there is a lack of information abour
refractive changes in young adults and
recommends more research.

The literature has not adequately look-
ed at the implications of conditions which
produce myopia in the affected over one
eighth of the population. It has also ig-
nored the ideas of Willilam Bates. He
established a holistic model of vision and
a method of remediating refractive pro-
blems. An attempt to establish the
credibility of Bates and to reexamine his
ideas with reference to modern
neurological concepts is necessary.

STUDIES OF REFRACTIVE CHANGE

Studies of refractive error have been
reported in the literature in the past which
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examine variables of age, gender, diop
level, and refractive changes over time,
the studies of nearly 20,000 patients
Tassman (1931), Jackson (I1932), :
Walton (1950) the percentage of myor
emmetropes, and hyperopes at varh
ages shows that the relative frequency
byperopes decreases over time; the ¢
metropes increase over time: and

myopes first increase, then decrease, tl
latér increase in frequency with age.

formation about individual variations
refractive error or refractive change is:
indicated by this method of analysis,

it can be concluded from examin
Figure 1 that myopia does spontaneou
decrease in the young adult age group

Apnalysis of the trajectory of refraci
error (Bucklers, 1933) in Figure 2 she
that when one individual is measured o
2 number of years, the slope of the traj
tory for some patients chapges with |
and that individuals seem to have tb
own unique rate of change. It will also
noted that some myopic patients seem
improve at various ages after the age
about twenty. Trajeciory analysis p
vides one means for comparing refract
changes at specific age intervals.

Hofstetter (1954) in analyzing
refractive status of 579 patients tal
from the files of a practitioner, compu
the spherical equivalent of both e
determined at each of two examinatio
He further computed the average mont
change in this mean spherical equival
for the twenty-one to thirty-four :
group. The scatterplot for the distributi
of changes is plotted in Figure 2. T
method of data analysis spotlights the ¢
ferences in speed for various refract
error levels. Examination of the p
shows littie variation due to dioptric lev
however, it will be noted that 2 number
myopic patients showed marked impro
ment in refractive error, i.e., they h
velocity rates in the positive direction.

The next data analysis plots the chany
in refractive velocity itself as a function
time. Figure 4 shows such a treatment
Slatper (1950). This method of analy
indicates that there are trends and pred
tive future changes; age is an import:
variable in the behavior of myopia; a
that there is an indication of improvems
in myopia in the late twenty vear <
population.

Four different methods of analysis :
presented showing the sensitvity of t
probe for refractive information. T
studies show thar age is an importz
variable in refractive dynamic change.
all the studies there were indications tt
patients in their rwenties and thirties oft
improve spontaneously.
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Figure 2. Trajectery of the refractive error at
indicated age

Data was piotted from records of patients who
were examined over a period of years. Each
line represents one patient. The dioptric value
of the refractive error is plotied with respect to
the age at the time of examination. Note ihe
apparent decrease in myeopia for some patients.
Adapted from Bucklers, 1953,

Figure 4. Dioptric velocity according te age

Each point represents the dioptric change per
month averaged for a2 number of pstients at a
given age. The sign, plus or minus, of the diop-
tric velocity indicates the direction of change
towards or away from _myopia, but the
magnitude is the magniiude of the change per
month. The age group before age seven ap-
pears to be imcreasing im hyperopia but at a
declining rate. After age seven myopia in-
cresses until about age twenty-five when it
‘begins to decrease. The rate of change in the
myopic direction increases after the age of
séven, pesks ai age fourteen, and diminishes
until the mid-twenties when it reverses again
away from myepia. Adapted from Slataper,
1956, .
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There have been a wide range of efforts
to determine various behavioral and
physical characterisiics of people with
refractive problems. These efforis to
determine the etiology of myopia have
resulted in five general approaches to the
subject (Kelley, 1958):

1. The Genetic Theory — Myopia is
an inherited condition.

2. The Nutritional Metabolic Theory
— Mpyopia is a product of the diet
and/or metgbolic factors.

3. The Conditions qf Use Theory —
Mpyapia is the result of the excessive
use of eyes for near-point [asks.

4. The Normal Biological Variation
Theory — Myopia and hyperopia
are, in most cases, only the reflection
of normal variation in the length of
the eyeball and the strength of the
eye’s oprical elements.

3. The Psychological, Personality,
Emotion Theory — Mpyopia and
hyperopia are symptoms of emo-
tional habit attirudes, due ro repress-
ed emotion, as a direcr defense
against anxiery or as symbolic wish
Sulfillment, self-punishment, erc.

GENETIC THEORY

There are a large number of variabies
“which make up the optical anatomy of the

refraciive accuracy of eyes (Figure 5). -

These include the curvature of the optical
elements (surfaces of the cornea and the
lens); the physical length (axial length) of
the eyeball from the cornea to the retina;
- the positioning of the optcal elements;
the thickness of the optical elements; and
‘the index of refraction of the cornea, lens,
-and media of the eye. Each of these
variables might be genetically influenced.
ntil we know the nature of this influence
on each of these components of the eye,
"we cannot know the genetic implications
in the incidence of refractive error. A
representative statement of this position
has been made by Baldwin (1964):

It is known that myopia can be con-
gential without direct hereditary in-
fluence, It is also known that the in-
cidence of both hyperopia and of
myopia are influenced but not deter-
mined solely by heredity. These facts
gre demonstrable by studies of the
refractive status of twins; studies af
Sfamily pedigrees; and by noting the
incidence of hyperopia and of
myopia associated with genetic
syndrones.

For a dertailed review of the many in-
vestigations in this area seé the textbooks

ETIOLOGY OF MYOPIA

of Frankeschetti (1953}, Francois (1961),
and Wardenburg (1962}.

Some people do seem especially suscep-
tible to conditions which cause refractive
arror; the pessibility exists that rthese dif-
ferences in people may be due to inherited
constitutional factors (Henderson, 1934),
The studies of idenrical twins by Hofstet-
ter. and Rife (1953), and Meyer-
Schwickerath (1949) show a strong cor-
relarion among monozygotic twins but
not to the degree required for a conclusive
genetic theory. Young (1938) concluded
thar it is unlikely that refractive error is
derermined primarily by hereditary
factors.

Figure 5. Anterior section of the humaa eye
(schematic)

Drawing shows the optical elements which

contribute to the refractive condition

of the eye.

NUTRITIONAL AND METABOLIC
THEORY

Price (1939), in a cross-cuitural smdy,
observed that myopia was less prevalent
in those cultures which maintained their
traditional diets. He attrtbuted
degenerative effects to the paucity of
vitamins in cultures relying heavily on
commercially prepared foods. He cor-

g

related the incidence of mydpia with den-
tal caries, as did Hirsch and Levin (1973).
Young (1969) fourid a 59 percent in-
cidence of myopia among sixth grade
Eskimo school children, but only 2 5 per-
cent incidence in their parents, and none
at all among their grandparents. This
study yields evidence which counters the
genetic theory of myopia, but it dogs not
indicate that nputritional facrors are
necessarily the determining factor. Other
cultural changes, such as the transiton to
electrical lighting and mass western
educational methods must also be
considered.

Livingston {1964), Reed (1947}, Baicer
(1948), and Smith (1951) found an in-
crease in the incidence and degreée of
myopia among war prisoners and at-
rributed this to malnutrition. McLaren
(1960) observed a high incidence of
myopia among children of the Gogo tribe
in Tanganika who had suffered from two
years of severe famine. Despiie this find-
ing he concluded from this and ather
studies in his publication, Mafnutrition
and the Eye, that ‘“*an early and almost
constant feature of nutritional deficiency
is retardation of body growth. The eye is
quite resistant to this influence,
however.””

War prisoners and the Gogo and
Eskimo children were also subjected to
other stresses of a serious and unmsual
nature. Thus malnutrition was not the
only possible related variable.

Wood (1927), Feldman (1950), and
Law (1934) found that young myopes
tended to have depressed blood calcium
compared -with ¢onirols. Knapp (1939),
Feldman (1950), and Stansbury (1948) did

" not find, however, that administration of

calcium and vitamins (especiaily vitamin
D) arrested the progress of myopia. There
may be reasons other than diet to explain
the children’s low blood calcium.

Some endocrinological and metabolic
trelationships have been investigated.
Botham (1931) determined that the basal
metabolism rate in myopes was somewhat
below normal, indicating hypofunction of
the thyroid. Linder (1939} concluded thai
the greater metabolic demand of near
work {reading) produced abnormal com-
position of nourishing fluids, softening
the sclera. DeVreis (1950) also concluded
that low thyroid was implicated in
myopia. Lijo (1939) implicated the pars
intermedia of the pituitary because of the
association of pigment epithelium
changes of the retina. Filatov (1940) also
postulated hormonal influence in myopia
and reporied increased acuity in subjects
given 10 percent saline intravenously.



Borrello (1951) implicated hyposecretion
of the adrenal cortex. Tasaka (1951)
reported labile galvanic skin response in
myopes. Temporary increases in myopia
from one to six diopters due to the side ef-
fects of certain drugs have been found by
several investigators (Deliaporta, 1942;
Kramb, 1951; Stern, 1955; Back, 1956;
Halpern, 1959; Gailin, 1962). The drugs
implicated included sulfanomides, cor-
ticotropin, carbonic anhydrase inhibitors,
and autonomic blocking agents. The con-
dition disappears within a few days after
cessation of use of the drug.

CONDITIONS OF USE THEORY

Studies have been made which attempt
to show thar there is a positive correlation
berween myopia and near work, reading,
profession, urban dwelling (vs. rural),
and intellience (Borish, 1954; Kelly,

1958, 1571; Baldwin, 1964; Young, 1966).
These studies generally, but not exclusive-
ly, showed a positive correlation. It has
remained difficult to say whether the con-
ditions of civilization caused the myopia
or whether myopes gravitate toward
civilized conditions of living.

The facts supporiing the use theory

relate to the increase of myopia from a

very low one percent in the under five-
year-old group, 8.6 percent in the five to
ten year-old group, 19 percent in the 10-15
year group, and 24.17 percent int the 15-20
year-old group {Tassman, 1932). That
there are other factors in the school en-
viropment which might be more relevant
to the incidence of myopia are evident
from a work in progress by Streff (1974).
He indicates a very significani decrease in
myopia in an elementary school program
designed to reduce stress and anxiety as
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compared with conirol school.

The incidence of myopia is marked
lower among peasanis or farmers th:
among highly educated and profession
people (Kephart, 1953). But again, facto
other than near work may be caus
agents including the combined predile
tion towards reading and less active pu
suits with an “‘undetermined third factor
which is also related to myopia (Baldwi
1964). )

Young (1961) confined monkeys
chairs enclosed in plywood boxes, limitir
their far point vision to 18 inches. Ti
animals were kept confined- nearly fu
time for a period of one year. Two contr
groups were also measured. One grou
was not confined; the other was confine
to chairs in their cages. Young found
increase in myopia of 1.10 diopter for tt
experimental monkeys as compared wit
an increase of 0.19 diopter for the anima
kept in chairs but not in boxes.

Young also studied three levels of -
lumination with caged and hoods
monkeys, and found that the very lo
level lighting produced an increase
myopia of 0.124 dioprer, the animals
the medium level showed a 0.75 diopt
change but the high level of illuminatic
was associated with a 0.25 diepter i
crease. He concluded as did Lucli
(1939), in an early study on humans, th
light levels were an imperiant factor in tl
development of myopia. Young (196
also found that wild monkeys had
significantly lower incidence of myop
than the laboratory monkeys. Agai
because of the many uncontrolled facto
which exist in such studies, the specif
causal elements are not clear.

Despite the existence of these mar
studies, very little in the field is actual
established. The research is marked by i
consistencies and much confusio
Because of the lack of conclusion and t]
feeling that lirtle could be done abous :
the causes of refractive error are scarce
mentionad in professional education ar
students are left with the impression the
like Topsy, refractive conditions *‘ju
growed."’

NORMAL BIOLOGICAL VARIATIO

_THEORY

This view states that refractive erra
are due to normal variations present in :
biological systems such as height, weigt
finger length, leg length, etc. If height, f
exampie, is measured over the total sa
ple of adults in the world, and if this da
is displayed in a graph, the curve wou
have a bell-like shape. This is referred
as a normal curve. Normal curves a
descriptive of situations which have ra
dom causal factors.

























































