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ABSTRACT

This dissertation dealt with the etiology of nearsightedness.
A psychophysiological model was developed to explain the con-
cepts of William Bates. The model suggested that nearsighted-
ness results from habits of mental focusing—habitual ways of
organizing mental processes in order to pay attention-—which
lead to chronic isometric contraction of the extraocular mus-
‘cles which cause the eyeball to elongate producing nearsight-
edness. The neuropsychological aspects of this model were
derived primarily from the research of Karl Pribram. The
literature on the etiology of nearsightedness was compatible
with myopic behavior as predicted by the model. A pilot study
was described. Young adult myopes were examined for changes
in refractive error. The majority of the subjects improved
‘their myopia. A method of data analysis was described fopr
use with small clinical samples. Implications were drawn
about the use of refractive information to measure health
characteristics of the social environment. The dissertation
concluded that Bates' ideas snould be given serious consider-
ation by vision scientists and professionals; myopia is more
flexible than is generally conceived; and it is important to
develop a new paradigm of visual care which examines the more
subtle implications of the nearsighted response and the possi-

bilities of prevention and remediation.
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INTRODUCTION

Almost all of our population require refrac-
tive correction during their lifetimes.
Considering the proportion of the total pop-
ulation involved and the significance of
good vision in the efficient performance of
an infinity of everyday tasks, it is impor-
tant to increase the state of our knowledge
regarding the refractive anomalies of the
eye. (Newell & Hirsch, 1967)

The problem of refractive error is generally not con-
sidered to be s problem at all. Nearsightedness is consid-
ered a normal fact of life by most professionals and by most
nearsighted people and parents of nearsighted children. It
is indeed normal for over one-eighth of our population
(Baldwin, 196L) is nearsighted. When a child, for example,
begins to experience poor distance vision, the parents take
the child to a vision professional 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 may reoccur,

This dissertation takes issue with this procedure and
with the assumptions about refractive error which dominate

the vision care professions.
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CHAPTER 1: THE PROBLEM OF MYOPIA

Introduction to the Problem

The use of refractive lenses to neutralize or palliate
the symptoms of nearsightedness does not correct or cure the
problem. To neutralize a problem is not to correct it, just
as to treat a symptom is not the same as to eliminate its
cause,

The training of professionals discourages interest in
preventive and remedial treatment of refractive problems.
Although most professionals would like to be able to elimi=-
nate 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 optome-

trists and patients alike is to prefer correction

to neutralization. This is understandable;

correction or prevention are the highest aims

and in keeping with good health procedures.

However, it is dangerous to 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 else

can be done.... If nothing other than neutrali-

zation can be done, it is better to know this

and to educate and reconcile children to the sit-

uation than to join them and their parents in a

chase of will-of-the-wisps. (Hirsch, 1963)

Attempts to prevent or remediate nearsightedness have
generally tended to be oriented around the use of lenses which
are designed to "relax" the strain of near work. The results
of this style of prevention are ambiguous, and the majority
of professionals are not convinced of its effectiveness

(Borish, 1954). Other forms of therapy have been attempted.



Woods (1946) and Hildreth (1947) used optometric group train-
ing techniques; Berens, et al. (1957) used tachistoscopic
training; Kelley (1958) and Fox (1959) attempted hypnotic
suggestion; Kelley (1958) did extensive individual Bates train-
ing; Giddings and Lanyon (1971 and 1974) used behavior moditi-
cation, conditioning, and reinforcement techniques, as did
Zeiger (1976). While the results of these experiments have
shown scme success in improving 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 genuine improvement in sight witnout glasses can occur
with most people having defective vision..." (Kelley, 1971).
Little is done in professional vision care besides neutralizing
the optical error with lenses to compensate for the problem,
There is even an attitude that nearsightedness is a posi-
tive adaptation in our society since nearsighted individuals
tend to be better readers with higher levels of academic
achievement. Further, it is not "now known whether disadvan-
tages of becoming myopic outweigh advantages™ (Baldwin, 1964).
Une obvious disadvantage of nearsightedness is the incon-
venience of wearing artificial devices on the face. The de-
pendency on mechanical devices which can be broken or misplaced
prevents nearsighted individuals from pursuing certain voca-
tions. Another disadvantage concerns the poor self-image and
feelings of weakness or .inferiority wnich are reported by the
experimenter's nearsighted patients. Children with glasses
are often ridiculed by their peers and pitied by adults. One

attitude about glasses is exemplified in tne following quote:



Most humen beings are, unfortunately, ugly enough

without putting glasses upon them, and to dlis-

figure any of the reslly beasutiful faces that we

nave with such contrivances 1g surely as Dad as

putiing an import tax upon ert. {Batea, 1920)

The mors subtle disadvantages of wearing lenses are genw
orally disguised by our general l1life gtyle., We bave some %0
accept g9 normal some rather unhealtihy conditicna. The con-
saguences of these "normal" conditicons of modern civilizatlon
ere just now being recognized by the general public, Such
symptoma as cancer, circulstory and heart disorders, paycho-
neurotic chronic behavior, eie., are being linked to our life
style {Pelletior, 1977). Neapsightedneass, too, seems to be
on the lncreass and it has been correlsted with the progress
of modern eivilization (Hatea, 19203 Young, 19653 Seto, 1964},
What the conssqguences of neapsightedness and of weeping neu-
tralizing lensss might be are still unknown., Is the loss of
elear vision in supposedly heelthy individusls & sign that
some system in the cpganism is nots functioning properly?
ﬂeutralizatien doesg not solve the basic problem; In fsct, easy
relief ¢f the symptoms causea us $o ignore the signel of dis~-
tress which the body is sending. indsed, paying sttention o
the ways humsn bodjes respond to the enviromment can lsad to
information sbout improving conditions which affest our health
and can provide clues fo sphaneing our potential as gelf-actu-
glized humen beings{reisetier, 1977; Segall, Campnell, and
Herskovits, 196&).

The less covvious disadvanisges of nesrsightedness are

rare2ly dealt witn in the literature. Methods of preventing



and remediating neeprsightedness are gemeraliy considered from
& limited viewpoinit. The neuropsycheloglieal faciors concern-
ing the etiology and mental functioning involved in the nesarw
sighted reaponse have not been exsmined in recent times, Thare
ia slac a2 lack of sttention directed (o research about the
variability of and changes in refractive error in the near-

sighted population.



Statamant of the Problem

William Bates {1920} wrote sbount the importance of changing
the vision care paradigm. This digsertatlion explores nis con-
cepts about the eticlogy and implications of myopia. Eis ihing-
ing snd experience have provided z model wihich forms the basis
for this research,.

Bates was an ophihalmologist who lived from 1860 to 1931,
Before his involvement in the remedlation and elimination of
refractive errors and other anomalies of the visusl system, he
had been & respected scientlst, physician, and surgeon. From
1886 to 1691 he was an instructor in ophthelmology at the New
York Post-Graduate Medical School and Hoapital., Later, in his
ophthalmological practice in New York (ity, he bscame dissatliaw
fied with fitting glasses. He found that once a perscon was fitted
with glasses, the power of the lenses had to be changed and ine
creased, geiting stronger with each refurn viasit., He began to
experiment with slternative approaches to refraciive problems
and over a pericd of time developed what is now known as the
Bates System of Vigicon Improvement.

Evidence in scientific litersturs that the Bates System
works to eliminate myopis is practicslly non-sxistent, There
are only a few ceses of refractive erroy which any scientific
study shows to have been improved {Kelley, 1988}, mnd none for
which refraective problems heve been totally eliminated. (Conszid-
ering what is reported in the litersture would likely lead to =
rejection of Bates' method of wisusl c¢are z3 "8 nics ides which

didntt work,"



The prevailing sentiment for Bates sen bhe best summerized
by the following guote from the major text on the history of
optometry:

This was gn era from which arcse an unscientific and
fellacious method of so-called eye exercises which
vnfortunately had pepular eppeasl. The only rsason
this is included here is to diselaim it, In 1920,
W.H. Bates, & physician of Naw York, published "The
Care of Imperfect Sight by Treastment Without Glasses.”
Heglth eultists grabbed the idesa. Uniralned people
began giving eye Sraining =il over the country.
These people were not optometmista, The methods
they uzed were always dissvowed by the profedsion.
The Bates and such aysiexs of exerclsees by untralined
nonprofessional peopls undoubledly served {0 dis-
sredit sound visual training...snd unfortunately

led many gengle to discerd necessary glasses.
{Gregg, 1965

Bates! notlions are greatly different from accspted theories
of physiological optics {the science of vision}:

Betes! views are so entirely at variance with the

accepted dicta of physiologicsl optics, that the

reviewer wishes %o state his conviotioen {which he

believes muat be shared by ophithalmologists genepw

8lly} that most of the stetements quoted above are

untenable, (ILoeb, 1919}

In spite of an spparvent lack of evidence which supports
Betes, his concepts sbout vialon problems have bheen reexamined,
he author first encountered Rates in Aldous Huxley'!s {1942}
book The Art of Seeing. After persocnal investigation lsd to the
eijimination of the experimenterta myopia, hs became convinced of
the positive aspects of his system. Since that time the expspri-
mentor nas worked with patients and hag schieved modersie success
with the method, Bates'! soncepts have been chosen 0 resesrch
about vision problems, On the beals of personal experiences and
intuitive menge of the essential correctness of his ideas the

author has researched Batea' concepts and hes found that his work



ia impoprient and vision professionais should be awape of 1lts
possible uiility In correching and preventing myopia. The pro-
biem 1s an investigation of Bates'! concepts in terms of recent
avidence from the blological sclences., If his idsas can be
substantiated by & search of the literature and if & psycho-
physiclogical model can be developed to explain the dataila of
his atetementis, then his eredibility would he snhanced and
research could be undertasken whlch mighi change the present
vision cere paradigm.

There have Desn difficulties in setfing wp programs to in-
veatigate the clinical changes in the expesrimentartas Bates
patienta. There is s need to develop & prectical method of in-
veatigating refractive chenges in opder to better mszess the
elinical success of hia methoda. The second part of this dis-

sertation deals with this aspect of the problenm.



Resesreh Questions

Thia disssriation invoives two mejopr parts; & revisw and

development of an sticlogical model from the litersture followed

oy & atudy of refractive changes in & sample of selected myopes.

The first part examinea the {olliowlng queations:

1.
'2.-

2.

Poea recent psychephyslologicsl evidsence gupport Batea?
fan an eticlogical model be developed which iz compati-
ble with the literature on nearslghitedness bhazed on
Bates? ldeas and on psychovliolegical concepts?

Should further research bhe conducted to explore Baies!

ideas?

The pecond part, a pilot investigation, asks s different

type of quesiion, The guesitions are ss follows:

i,

2

3.

Wnat are the most important variebles io consider in

anaiyzing changes in refractive erpror?

What sre the mest sensitive methods of measuring re-

fractive change?

Will the resultsz of the second study refubte or support

Bates' idess as expressed in the first study?

{an baseline deta be esitabvlished that will be useful

in future studies conceprning varlables which influence

changes in refractive arport
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Definlticon of Terms

Accomodation is the ability of the aye to change its focus Lo
gllow objects at varying distances from the eye to be in focous
on the retina.

Apulty is the sbility to discriminate details, can refer to the
keenness of BRY sensory mode.

Ametropia is a condition In which the resting eye lz not able Lo
ciearly focus light from distant objscts.

Astigmetism is an optical condition of the eye wherein the lens
system of the eye is not curved sphericelly but ls foroidal
(shaped with the curvature like that of & football or teaspoon).
Diopter (D} is the unit of lens power measure which refers to the
distance Irom the lens to its foecal point; the stronger the lens
the shorter the distance and the stronger the dioptric power used
to designate the degres of ametropia.

Emmetropla is the condition wherein the resting eys lfocuses light
from a distant object clearly on the refina witheut the aild of
spectacle lenses.

Faraighted 1s the ametropic condition in whilch the resting eye
focuses light from a disgtant object behind the retins.

Experopis i1s a synonym for farsightedness.

Meopie is the amebropic condiftion whereln the resting eye focuses
light Pfrom s distant object in front of the retinsa.

¥yope is s nearsighted person or & peraon with nearsightsd eyes.
Nearsighted 1s s synonym for myople.

Refractive error is the measure of smetropia {in diopters).
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Refraction is a procedurse for measuring the refractive error and
determining the lens power to neulralize the smetropis.

Rx is the prescription for glasses found through refraction and
written in terms of dicptric measurse.

Saccadic eye movement is the movement of the eyes {rom one terget
directly t¢ ancther with & guick bellistic«lile movementi.

Snellen asculty is & system for desgignating the discrimlinating
gbiiity of the eye for letters, usunslly writien in the form of
20/20, 20/200, ete.

20/20 is the ability to see at twenty feel distance the ssme size
letter thai someone with normal vision can see gt twenty fest,
20/100 1s the abllity to see st twenity fest distance the same gize
letter that someone with nomal vision can see at one hundred faet

distance.
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Ratlonale of the Study

the literature on the reduction of refrrctive errcr ls ine
conclusive. 1% is well esteblished that myopla begins to show
gn increase arcund the age of five or six; it beging %o increase
rapidly reaching & meximum rate of increase &t sbout the age of
thirtesn when 1t begins to reduce ifs rate of chenge., The veloclity
of change reduces until the late teens when if{ appears to stabie
1ize ¢loss to zero (8latsper, 1950)., The date of Hirsch {19%52)
and Sorsby (1933} are similer to Slataperts data., Hirsch (1963)
states that there ig no chenge in refraciive epror betwesn the
ages of twenty and forty. However, Jackson {1932}, Tasaman {2932)
and Walton {1950} found thet there was a significant reduction in
the percentege of myopes {in the total ¢linicel population of
each atudy) sfter the late teens. The decrease in percentage of
myopes {by tweniy-four percent)} afier the sge of %wenty indicates
g decrease in refractive error to the extent that tiose myopes
with low enocugh refractive error cease to be myopes. The findw
ings are inconsistent with the conclusion that there is no rew
duction in myopia betwesn ages twenty and forty. OGrosvenor {1977)
indlcates that there is & lack of information sbout refractive
ehanges in young adulta and galls for more ressarch.

If the regsareh reported in the gsscond study of this disser-
tation indicates that myopls csn change toward improvement, this
willi add support for the need o engage in more intensive re
gearchh to develop techniques te pravent and remediate refractive

200 .
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Lhimitetions of the Study

The siudy does not sittempt ¢ prove that myopila can be cured
by Bateg' or any cther therapy method. It does sttempt to show
that myoepis iz & flexible conditlon and is related %o psycho-
physiclogical factora,

Although the refpactive problems of hyperoplia, astigmatism,
and presbyoepis ere common in our gscoleby, only myoplis will be
considered In this dissertetion. This ls because the majority
of patients referred to the author wsre myople,

In the develiopment of the psychophysiologicesl model of
myopia the study ia limited by the state of knowledge of brain
function., This study represents the firat atiempt %o esisblilish
& specific physlological procesa Yo dsacribe the eticlogy of
myopia. Physiologieal and psychoioglical tssta were not condusted
on the patients in order to confirm the model, YThe correciness
of this spprosch is inferred from past studieg on the chapractep
igtica of myecpic patients.

The study of refraetive changes in the peflents is not an
experiment but & retroaciive examination of optometric data
collected in the offlice. This is a pilet siudy on exisiing
data which is designed to aid in the development of fulure re-
goarch, limited o iittla specific data aboul personslity or
1ife style chaprseteristics of the patients. It is limited also
by the small sample size {(fifty five patienta}.
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Summapy and Overview of Remsining Chaoters

This chepter has dascribed the atiitudea of the visusl hgalth
sare profession concerning the prevention and remediation of neapw
sightedness, On the one hend it i1s emphaaized that it is impore
tant to ineresse the state of our knowledge regarding the refrac-
tlive agamalies of the e¢ye, and on the other are sdvised that it
is impractical and even a disservice to patients to attempt to
prevent or remediate nearsightedness.

Tha litersture has not denlt with the humanistic implicu-~
tions of conditions which produce myopis in the effected one
eighth of the population. It has also ignored the ideas of
William Bates, s major ressgrcher whoe eatablished s holistic
model of vision send a method of remedisting refractive problema.
This dissertation 1s an attempt to establish the credidility of
Bates and to reexamine his ideas with refersnce 4o modern neuw
rological concepts. There iz no intent herse teo prove conciuw
sively thaet Bates’! method represents & cure for myopia. The
present study is designed to sxplore the meihods necegsary o
prepare a rollable data base for future sxperiments which might
study the complex problems of refrsciive changs in young adult
myopes., In addition, the atudy may be able fo determine the
difficulties an experimenter can expect to encounter in dssligning
such a study.

Chapter Two reviews the literature concerning refractive
chenges in the population and on spproaches regerding the etioclogy

of myopla., It ineciudes an in depth invastigation of Bates)
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soncopts of the eticlogy of myopia. This section relied heavily
on the work of Karl Pribram, whose research was reviewed with
special emphasis on fectors which relate to vision snd sttention.
Thias research provides a neurcphysiclogical fremework for the
axamination of Bates! ideas about vision. It alse provides a
model of ceusebtion which is compared to esriier ressarch on
eticlogy of myopls.

Chapter Three presents the methods and procedures of the
pileot study,

Chapter Foupr presenta the results of the dats analysis.

Chapter Five discusses tne results, reviews the resesrch

questions, draws implications and provides suggestions for future

ragearch,
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CHAPTER TI: DEVELOPMENT OF A MODEL OF MYOPIA

The matari&l presented in this chapter represents the first
rart of the digsertation. Three gueations are asked:r 1) Does
evidence fyom the literature tend to support Bates? 2 C(Can en
etiological model be developed on the basis of Batea'! and pay-
ehophyaiological concepts which is compatible with the literature
on neaprsightednesas? 3} Should fuiure resesarch be conducted on
the basis of Bates! conceptionsa? In obher words, is it time to
taks another look at Bates?

Previcusg studies of refractive change in populations of
subjects will be reported first, Literature concerning five
approaches to situdying the etioclogy of myopls as well as &
eritigue of sach approsch is then presented. Next PBatest jdess
are copsidered, Hscenl neurophyslological evidence on vision,
attention, and brein function is then reviewed in light of Batast
model, This evidence emerges largely Irom the conceptions of
Karl Pribram. A4 psychophysioclogicsl model of myopis is then
developed on the basis of the infermation presented in this
chapter. The model iz compared with the literature on the eti-
ology of myopia. The resesrch gquestions are digcussed and con-
clusions are drawn, and the discussion and implications for future

research will De presented in the final chapter of the dissertation.
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Studies of Refrective Change

gdtudies of refractive erpor have been reporifed in the liter-
ature in the past which examine variables of age, gender, dioptric
lavel, and refractive changes over time, These methods of analysis
were used in the present study. The regults of the previous re-
goarch will be an edditional check on the reliability of this
atudy.

The following studies are z review of datas by which research-
ers exsmined samples of individusly over the pasi decades. In
order to determine the most pertinent gquestions which relaste myople
bghavior to tegt probes, the past studies will be examined., These
deta will provide a standard or control to judge the religbility
of the present study.

in the studies of nearly 20,000 patienta by Tasaman {1931},
Jackason (1932), and Walton {1950) the percentags of myopes, emme-
tropes, and hyperopes at various sges shows that the relative
fraquency of hyperopes decresses over time; the emmeiropes ine-
crepse over time; and the myopes first increase, then decressge,
then later incrsase in freguency with age. Information about indi-
vidual varistions in refractive error or refractive change is not
indicated by this method of analysis, but it csn be concluded from
examining Figure 1 that myopla does spontaneously decresse in the
yeoung adult age group.,

Anelysis of the trajectory of refractive error {Bucklers,
1953} in Figure 2 shows that when one individusl is measured

over & number of years, the slope of the trajecigry for some
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patients changen with sge and that individuals seem %o have their
own unique rate of change. It will also be noted that some myopic
petients seem to improve &t various ages after the age of aboutl
twenty, Trajectory analysls provides one mesns for compsring
refractive chenges at apecific age intervsls.

Hofastetter {1954) in anelyzing the refrsctive stetus of 579
patients taken from the files of & practiticoner, computed the
apherical equivalent of both eyes determined at each of Hwo examw
inations. He further computed the aversge monthly change in this
mean gpherical equivalent for the twenty-one to, thirty-four age
 group, The sceatterplot for the distribution of changes ies plot-

This method of

tod in Figure 2.
differences in apeed for verious
ination of the plot shows little
nowever, it will be noted that a
marked improvement in reafractive

rates In the posiitive direciion.

dute anelysis spotlights the
refractive error levels, ZExsm-
variation due fo dioptric level;
number of myopic patients showed

error, i.e., they had velcceity

The next data anelysls plots the changas in refractive

velocity itassl!l as & function of

trestment by Slatper {1950).

time. Pigure i shows such &

This method of snsalyais indicates

that there are itrends and predictive future changes; ags is an

important varieble in the behavior of myopia; and thiat there is

gn indieation of lmprovement in myopia in the late twenty year

old populstion.

Four different methods of analysis have been presented

showing the sensitivity of the probe for refractive Information.

The atudies show that age 1s an imporisat varisble in refpsctive
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dynamic change buft thet level of refrasctive error is not sc
apparently myoplie related. In 8ll the studies there were indi-
cations that patients in thelr twenties and thirties often im-
prove spontanecusly.

The present sample of myople patientes will be enaiyzed by
these methods and the results will be compared with the reaultis
of other gstudies.
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wWithin this population {from Hofatetter, 1954} there
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cetween reliractive error and monthly rate of change of
refractive epror. But noie that some myopes {upper leftw
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Bach pelnt represents the di optrlc cran&e par month averagaed
for a number of patients at a given age. The sign, clus or
minug, of the fiaptrie velocity indicates the dire tion of
change towards or away from myopia, but the magniifude is thse
magnitude of the change per month, The age group before age
seven appears to e inereasing in hyperoplia bubt at a declining
rate. Aftepr zge szeven myoplia ingresaes until aboui age twaniy-
ive when it begins o decrease, 7The raie of change in the
myopic dirsciion increases alfter the agze of seven, peals g
age fourteen, end diminishes untii the mid-twenties wn
reverses sgein away from myopla. The aversge rats ol
for the averaze age in the pregsent study 1ls sisc plotted
indicated as o. Adartasd From Siataper, 1950,



Btiology of Myopia

There hes been & wide range of effoerts to dstermine variocus

hehaviorel and physicsel charscterisgtics of people with refrseiive

problems. These efforts to determine the etiology of myoplis have

pesulted in five genersl approeches to the subjeect {(Kelley, 1958):

1.
“a

3.

The Genetic Theory—-Myopian ls an innerifed condition,

The Nutritionel Metsbholic Theory—Myopie is & product
af the diet and/or metabolic fmotors.

The Conditions of Use Theory-Myopis is the rssult of
the excessive use of eyes for nesr-polint tasks.

The Rormal Blologleal Veriation TheorywMycpis and
hypercopia are, in most cases, only the reflection of
normal variation in the length of the eyeball and
the strength of the eyels optical elements.

Thne FPsycnologleal, Fersonallty, Emotion Theory--Myoplsa
and hyperopia sre symptoms of emotional hebit attitudes,
due to repressed emotion, ass 2 direct defense sgainst

anxiety or as symbolle wish fulfiliment, geif-punish-
ment, ete,
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Genetic Theory: There sre & lsrge number of varisvles which make
up the optical anatomy of the refractive accuracy of eyes (Figure
%), These include the curvature of the optical elements (surfaces
of the cornea and the lens); the physical length {axial length)

of the syeball from the cornss ¢ the retinsa; the positlioning

of the optical elements; the thickness of the optical elements;
and the index of refraciion of the cornes, lens, and media of

the aye. Each of these varieblies might be influsnced genetically.
Untiil we know the naturs of this influence on each of these com-
ponents of the eye, we cannot know the genetic implications in

tne incidence of refractive error. A representative statement

of this position has been made by Belidwin {196§):

It is known that myopis can be congenital without

direct hereditary influence. I% is alec known that

the incidence of both hyperopis and of nyopla are

infiuvenced but not determined solely by herediiy.

Theae facta are demonstrable by siudies of the re«

fractive status of twins; studles of fanmily pedigrees:

g&néd by noting the incidence of hypercoplisa and of

myopla assoolsted with genetle syndrones.

For a detsiled review of the many investigations in this ares ses
the textbooks of Frenkeschetti (19%53), PFranceis (1961}, and
Wardenburg {1962},

Some pecple do geem especislly ausceptible to conditions
which cause refrasctive error, end the possiblity exists thet
these differsnces in people may be due to inherited constituw
ticnal factors {Henderson, 1934). The studies cf ldentical twins
by Hofstetter apnd Rife {1953}, and Mever-~Schwickersth (1949)
show & sirong correlation among moncaygoilc twina but n0£ £o the

dagree required for a conclusive genetic theory.
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Figure 5 Anterior section
¢f the human eyse
fschematic)

Drawing shows the optical
elements whieh contribute to
the refractive condition of

the evye.
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Young {1958) concluded that 1% is unlikely that refrsctive error
1ls determined primarily by hereditaery factors.

Nutritionel and Metabolic Theory: Price (1939} in s cross-cultursl

atudy, obseprved that myoplia was less prevalent in thoss cuitures
which maintained their treditional dieta, He atiributed degen~
erative offects to the paucity of vitamins in cultures relying
heavily on commercially prepered foods. He correlated the inci~
dence of myopis with dentsl caries, as did Hirsch and Levin (1973).
Young {1969} found a 59 percent incidence of myopis among sixth
grade Eskimo school children, but only a 5 percent incidence in
their paroenia, and none st all smong their grandparents. This
study vieids evidence which counters the genetic theory of myopla,
but 1t does not indicate that nutriticonal factors are necsssarily
the determining factor. Other cuitural changes, such s3 the
transition to electrical lighting and meaasa western educeiionsal
methods elsc must be considerad.

Livingston (1964), Reed (1947), Balecot {1948), and Smith
(1951} found en inerssse in the incidence and degree of myopia
smong war prisoners snd atiributed this to malnutrition. Melaren
{1960} obaerved a high incidence of myopias smong children of the
Gogo tribe in Tenganika whoe had sufferad from itwo years of severe
femine. Despite this finding he concluded from %his and other
studies in his publication, Malnubrition and the Eye, that:

"an early and plmost comstant feature of nutritional deficiency
is retardsation of body growth. The oye la qulte reaistant to

this influsence, however,"
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The way prisoners and the Goge and the Faskime children wers
also subjected to other stiresses of a gserious and unusual nsture;
thua, malmutrition was not the only possible related variable,

Wood (1927), Peldmen (1950}, and Law {193L) found that young
myopes btended to have depresssed blood oslelum compared with con-
trols. Knapp (1939}, Peldman {1950}, and Htansbury (1948} 4id
net find, however, that adminiatration of valcium snd vitaminas
{especially vitamin D) arrested the progress of myopia. There
muy Ye other ressons than diet for the chiidrenfs low blood
caleium,

Some endoerinologioal and metabolle relationships hsve been
inveatigated., Botham {1931} determined that the basal metabolism
rate in myopesa was somewhat bslow normsl, indisating hypofunction
of the thyroid. Linder (1939} conciuded that the grester metaw
boiic demand of near work {(resding) produced asbnormal composition
of nourishing flulds, softening the sclera. DeoeVreia (1I950) sisc
conciuded that low thyrold was impliceted in myopla. Lijo {1939)
impilicated the pars intermedis of the pitultary because of the
gagociation of pigment spithseiium chenges of the retina, PFilatov
(1640} also postulated normonal influence in myopis and reported
incressed gcuity in subjects given 10 percent saline intraven-
ousliy. Boerrello (1951) implicated hyposecretion of ths adrenal
cortex. Tasaka (31951) reported lsbile galvanic skin ressponse
in myopes. Temporary inecreasses in myopia from one to six diophers
due to the side effects of certain drugs have been found by
several investigators {Dellaporta, 1%i2; Kramb, 19%1; Stern, 1985;
Back, 1956; Helpern, 1959; Galin, 1962). fThe drugs implicated



5

29

included sulfanomides, corticoirspin, carbonic anhydrase inhibi-
tors, and eutonomie blocking agents. The condition digappears

within & few days sfter csssstion of use of the drug.

Conpditiong of Use Theory: Siudies have been made which stbempt

to show that there iz & posibive correlatlon between myopls and
near work, reading, profession, urban dwelling (vs. rural), and
intelligence (Borish, 19%h; Kelly, 1958, 1971l; Baldwin, 196i;
Young, 1966). These sivdiss gensrally, but not exclusively,
showed & pesitive correlstion, but it has remsined diffiecuit o
say whether the conditions of ecivilizetlon ceused fhe myopis or
whether myopes greviiate toward civilired conditions of living.

Tha facta supporting the use theory relate ito the incresss
of myopia from & very low ope percent in the under flve«yesr«oid
group, 8.6 percent in ths five Lo ten yesr-old group, 19 percent
in the 10-15 yeer group, and 24.17 percent in the 15«20 yesr-old
group {(Tessmen, 1932). That there are cother factors in the school
snvironment which might be more relevant to the incidence of
myopia sre evident from & work in progress by Streff {(19T7L}.

He indicates g very significani deerease in myopls in sn elemenw
tary school which iz designed to peducs stress and anxiety ss
compared with a control school,

The incidence of myopia 1s markedly lower among peasants or
farmers then asmong highly sducsated and professionsl people
{Kephart, 1953}. But agein, other factors than nssar work mey
be causal agents, including the combined predilection fowards
reading and less scbive pursuits wiih zn undetermined third
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Fastor which is also related to myopia {Baldwin, 196L).

Young (1961} confined monkeys in chalps enclosed in plywood
boxes, iimiting their far point vision o 18 inches. The animals
were kept confined nearly full time for the periocd of one year,
Two control groups were slso measured. One group was not con-
fined; the other was confined to chairs in their cagea. Young
found an inecrease in myopis of 1.10 dioplter for the experimental
monkeys as compared with an ineresse of 0.19 diopter for the
animals kept in chairs but not in boxes.

Young alsoe studied three levels of illumination with caged
and hooded monkeys, and found that the very low level lighting
produced sn incresse in myopis of 0,124 diopter, the animals in
the medium level showed a2 0.75 diopter change but the high level
of illuminetion wama szssociated with & 0,25 diopter increase., He
soncluded as did Lueslish {1938}, in ap eariy study on humans,
that light levels wers an important factor in the development of
myopie, Young {1966) also found that wild monkeys had s signi-
ficantly lower incidence than the laborstory monkeys. Agsin,
necause of the many uncontroiled factors which exist in suceh
studies, the specifie¢ causal elements are not clgar.

Degpite the existence oF these many studies, wery littie in
thie field iz scbtuslly established. The reasarch iz marked by in-
consistenclies and much confusion. Because of the lack of concluw
sion and the feelling that little could be done about it, the csuges
of refractive error are scarcely menitioned in educational sxperiences
and the atudents are left with the impression that, like Topay,

refractive conditions "Just growed,"



31

Normel Bilclomical Variation Theory: This view states that re-

fractive errors are due o normel variations present in all biow
logical systems such &s helght, welight, Iinger lengih, leg length,
eta. If height, for sxemple, isg messured over the toltsl sample
of sdults in the worid, snd i1f this dete is displayed in a graph,
the curve wouwld have a helli-Ilike shepe. Thlg ls referred to as

a pnormal eurve. Normal curves are desepiptive of situstions
which have random causal factors.

However, if refractive errors are plotted against the numbsr
of people having & particuler prescription, the resulting curve
is not bell shaped. The peak, whioh ig slightly fargighted,
8hows & hesvy excess. Far more people are essentially emmetpo-
pic than would De expeacted il refraction were due to random
growth factors, Some 75 percent of the population have essen-
tislly no refractive error {Sopsgby, 19564). 1f the components
of refraction are plotited individually against the number of
eyes in the population, each component does seem to have & norm
distribution. This has led tco the concluszion that refractive
emmetropla is produced by some sotive mechanism which correlates
the various c¢cular components lesding to clear focus at disztance.
This mechanism is celled emmedtroplastion. In cases of refrac~
tive error {ametropisz) it is not the osulsr components but the
correlation of these components whieh is st fault, ‘The meche
anlam wirich produces this coordination is considered to be autow

matic. Soraby {1967) has stated:
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There is no free assccistion of the axisl length and

cornea. There is instead p highly coordinated mech-

anism involving the correlstion of four pormalily varyw

ing components: axisl length, cormneal power, lens

power, and depth of *he anterior chamber. The chare

gseteristiec of the eye as an optical system is its

narked corrslasbion of these four components, It is

thia correlation which generally produces emmetropic

and near emmetropic eyes. Generally the abnormal

component ls the axiail length.
In 90 percent of the cases the axiel lengih does tend to be short
in farsightedness (Sorsby, 1967).

The mechanism producing self-foeusing in the eye 1z con-
gidered to be the possible result of regulation through [leedback
betwesn the fovea end cortical and subcorticel conbtrol systams

of the brain (Van Alphen, 1967).

Peyohologicsl, Personsiity, Hmotiep Theory: Kelly (1971}, in =&

glinical but not experimental cbservation, desepibed refrecitive
grror In Reichian body energy concepts. Using Betest idea that
myopia was caused hy the co~contractlion of the obiigue muscles
of the eyes, he assumed that tihis related toe & flexor sction and
that, thereforas, the energy flow isg inwaprd, contractive, towerd
the self. Hyperopis is caused by the rectus muscles and relabted
to & kind of extension attitude, the reverse of myopie,i.e.,
cutward, expsnsive, away from the self. The srmoring posture of
the myope is an attitude of blocking the feeling and expression
of fear, and that of the hyperope is blocked rage,

Agein, from clinicsal nbser?atian, Kelly described basic
behavioriel and perscrnality chapseteristics of myopes. He
directed his attention to body structure and function and des-
crined the appearance of the syes, The myope tended to be:
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Inward, introjective, self~oriented, shy and withe
drawn &8 & child, Ygood" in school, child-hood
temper tgntrums rare, stubborn, emoticnally ine
£lexible, more at home with selfl, uncomfoptablie
with others, often "off in day dreams®, subvceal
thought, comfortable with eyes cleosed, and
revreets from visual perception inward. (. 48}

In the mycpe, structure and function of the body tended vo be:

Undersctive, often geuentary, body soff, some-
times iiabby, throat, high cheat, jews, back of
neck, seslp-~guronically tense, Jaw rotated for-
ward, forehead bacx, shoulders forwerd, discone
nected from feet up in the head, cventered but
pooriy groundea, vulce often bresthy or husky,
weécomes hoarse easily, chest often depressed,
pregvugsnag blocks on inspliretion, fearful,
blocking terror. ip. 4Y)

Kelly deseribed myopic eyes as:

uaually large~looking, open, very little local
grmoring arcund syes, squint, fusion problems
not common, upusual to have pain, eye headsache,
eyes lack sparkle, brightness, eyes lock down
or away in anger. {p. 49}

Kelly was quilck to stete that these ere the deesper layers of

‘the myopic traits. BSueh fundamental srmoring patterns are often

covered over bLY more superficiel compeéensating patterns of De-
navior and armoring, with maturity and experlience covering to

some extent the deeper tendencisa:

Although the myopic posturs is fegrful, it is
not often yielding or acguiescent. There is
stubbormeszand determination sxpressed in the
stiff neck snd tense jaw, It expresses & layer
of anger present in most myopes that must he
freed before the more fundamental fesrfulness
becomes accsesssible. Oecasionally an angry
myope ia found, with a high stiff chest. This
anger 1s superficial, essily accessible compared
withi the deep fesr underneath., (p. 53}

Lanyon and Giddings (1974L) grouped the clinical observation and

speculation of others cconcerning myopic paychologieal character-
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istice. They supplied & 1list which includes such deseriptivs
phrases a3:

shy, introverted, socislly awkward, heving

relatively few friends, btending toward dog-

matism and self-centered persongliiy devel-

opment. {(p. 273274}

The use of payechoelogleal testing of myopes in comparison
with normals and with hyperopes has generally supported the
obgservetions of Kelley, et. al. Using the Bernreuter Personsalltiy
Inventory, ¥ull {1948} found myopiec college situdents to be more
introverted, Inertia, over-~control of the emotions, disineli~
nation for motor movement, inhibited disposition, and strong
nead for goclinl dominence were indicated for myopes in a situdy
by Schapere and Hirseh {1952) using the Guilford-Mariin Temper-
ament Test. Rosanes (1966} interpreted results from the
Rorscheoh ftest to demonsirate thait myopes tend to have s high
tolersnce for anxiety; exhibit s "wait and see™ attitude in
stress situations; be cautious, doublting and compllant; and
avold confrontation, Young {195%) supported the hypothesis
that distinet personallty differences do exist betwsen myopes
and nonw-myopes, Myopic students scored significsntly lowsr in
naed for exhibition and need for change on the Hdwards Personal
Preference Schrdule, Stevens and wWolff {1965) measured the cogw
nitive atyle of myopes a5 fending to pay sttention to the diff-
arences ovebtween things rather than lcoking for thelr simliiaritiss.

e above studies wers correlational, reiying on univariantg
technigues. However, Young, Singer, and Foster (1975} changed

the analysis from "£" fests and anelysis of veriance to stepwise
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diseriminant anslysis, followed by & factor analysis of the var-
igbles selectesd on the discriminant anslysis, They examined 163
male myopes and 160 male nonemyopes enterimg a military imsti-
tute, using Gollege Entrance Examinabion Scores; the Alport,
Vornon, Lendzey Study of Velues Test {S0V); the Edwards Personsal
Blank {SVIB). By their methods they could correctly claseify 76
percent of their population. <Consistent with the above studies,
the mycpes preferred high stpbus, scademically oriented occceupa-
tions, and those which appesl to an introverted, accepiing person.
Palmer {1966 examined the relationship between visusel
acuity and personalidty., It is well Known that the error of opti-
ggl refraction is not in san absociute relationship with visusl
acuity, and that although average visual acuibty does lncresase in
&8 regular way with refractive error in myopila, there is s spreed
of meuities for any refractive error. For gxample, B one diopter
myope usually has 20/50 aculty, but people with one diopter myopis
could range between 20/50 to 20/200 (Hirsch, 1%45)., This is gen-
erally known in the visicnecare professions, buf little notice
1s paid to these individuel variations, Falmer found that poor
acuity subjects (20/200 or worse) have more inward orientation
and are less sensitive %o external stimull than the high ascuity
(20720 = 20/40) group, Palmer conciuded thet myopis develops as

5 result of attempts fo reduce onets contasct with the externsal

snvironmentd:
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Por some individuais, unrestricted visusl imput

leads to painfully high levels of excitement,

snd..,these individuals develop 4 myople norm

of vision or other viaual impediment as s meens

of "gating," contrelling or reducing stimulus

input, to aveid being overwhelmed with large

gusntities of unmastered excitation. {p. 370)

Zeiger {1976} ezamined the relabdionship bebwesn peracnaiity
and vision in terms of both the relracitive error and the visual
gewity. She gitempted to differentiate myopes as to character-
lstic style, mode or being in the world. Her data on college
atudents revealed that there wers not significant differences
between emmebtpopss and myopes when all myopes from low fo high
were taken together, When she divided the low, moderate, and
high refrsotion myopes, and the high, medium, and low senity
subiects, she found significant differences for the students
wilth moderste levels of aculiy and refractive error. Applying
8 stepwise digeriminant analysis io her deta, she was sble fo
prediet 86,5 percent of the moderate myopes., Modarate myopes
were seen to view the world as repugnant; they rejeect it and
attempt t0 withdraw f{rom it by creating a concepiumi buffer
end steying internsl, The world view of the low myopes iz like
that of ths moderate myopes, oanly ilow myopes show an even sironger
sversion to the world. Thelr coping strategy is %o be actively
alert and active in challenging the poxious mnd irrstional
worid,

High myopes loocked generally more like emmetropes than did
moderaie or low myopes, implyling a successful defense, Zeiger

presents g very interssting conclusion:
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The low and moderate myopes show the problems and

attitudes myopes have snd the high myopes show

solutions that myopes have. (p. 86)

This review of the pozaible causal slements which might
contribute o refrective error has shown & wide variety of
approaches to the problem. In most cases ths rsgults remain
inconciusive. There are isolasted fects scattered here and therse,
but there are no final conclusions. One fectop does remaeln
clagr, however, The evidence existing in the scientific iiter-
ature, while not mentloning Bates except in z very few psycho-
logical studies, gepneraily does not contrsdict his thinking,
arid in some cages offers direct suppori, This will bs shown

in the next section, which develops a model of braln function
sompatible with much of what has been presenied in this review,
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Summary of Bates' Concepta of Eticiopy of Myopia

Bates made some important observatlions sbout the psyeho«
physiciogical factors which contribute to myopia. An inspec-
ticn of his ideas reveals s holistic aspproach which is sur-
prisingiy contemporary in its tone. The following summary ls
beaed on his 1920 publication, The Cure of Imperfect Sight by

Teeatment Without Glasses.#

Bates {1920) believed that vision problems are most likely
functional responses to an unheslithy environment., Thesze bew
come long-term habituasl responses to stress and sre ingrained
in the bpehevior of the wvigusl-mental systen.

He was aware that some conditions imposed on people living
in medern suliures are unhealthy. Ia educeiion, for exsmple,
where children ere required to sit for hours &% s time, condiw
tions are produced which lesd to "mental stpain® {(p. 256).
Contributing to this strain is the influence of teschers wiho
are “too often themselves nervous and irritablie® (p. 256).
Bates falt that the process of learning to lesrn was the pure
pose of education, but the emphasia in the school 1z too often
upon grades and prizes. When the information in schools ig pre-
gented in uninteresting, non~relevant ways, when the obhject of
such prolonged stbtention has no inherent motivating interest,
the student rmst develop & means of controliing the mind and

body, compelling essch by will to do its mester's pidding. Some

#This book is not generally available. Belter Sight Without
Glasses, published in 1940, (nine years sfter his Gesth) 38 not
the ssme a3 hls 1920 book. It wes reworked by his widow and
lacks the magnitude of The Cure of Imperfect Jight Without
Glaaseg,
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children devaloping under ithesze conditions can endure beiter

tnan others, but some sannct stand the strain; Ythus, the schools
bacome the hotbed not only of myopia, bubt of all other eprrors of
refraction." (p. 256)

Modern civilizetion forces individuals to exist undsr con-
tinual straln, worrpled, loat in thought, reviewing memoirs of
past experiences which filter out pressnt experisnce, It is
only within the last decade that popular atiention has bDegun
te foeus on ths production of stresasw~related ilinesses, s rTeolaw
tionship which Batea pointed cut over six decedes sgo in conw
junection with his studies of refractive snomaly.

Refractive errors sre produced by a siraln or affopt to
sea, But for Bates the aet of wision is passive, just as taste
snd touch are passive. The letiers on & visual test card ars
there, perfectly distinet, Jjust waliting fto be reeognized, Butb
when we maka an effort, when we iry to force the eye fo see,
the effort sends impulses to the sye and te the extpraceular
musclen which tensze abnormally and distort the shape of the
eyebalil,

At the same time the eyeball loses its ablility to alnm and
eoordinate ity movement as lntended, DBates felt thet the-visusl
impeirment is seldom due to a faulty sonstruction of the eyeball
itself, but rather to more central errors of functioning. The
bagic problem lles in "wrong habits of thought® (p. 106}, Cur
culture, our activities, lead te the feuliy mental habits which
become normal ways of operating in the world. Patients mist be

taught to let the mind rest, to let the eyes become passive robotbs.
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Oniy then will the wisual system respond naturally snd spontanw
soualy Lo the exigencies of the environment,

Bates pinpointed the capse of refractive errors in the wsy
the eyes sre used, snd hypothesized that 1t is in one's mental
nabits and atiitudes that the fault lies. He reisted vision
probiems 1o btemporary and nabdbitusl emotionsl sittitudss. The
anxistiea of fesr, of 1lying, or of being in a strange environe
ment, cguse the eyes o move in & myopic {(nearsighted} direction.
It waa his philoscpny that In sn stmosphere of increasing anxiety
myocplis becomes epidemic, a conteglouy disesse, Ths causes, then,
as Batbes saw them, are holistic, and they relate to effort and

strelin, mental haebits which influence the perceplual and ana-

tomicel functioning of the eyes,
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Development of the Moda]

4 description of recent neurcphysiological evidence follows
which provides s model for undepstanding the mechanisms which
underlie Bates! cbservabions, The liteprature of neurclogy has
continued to add new information about the procsss of vision.

The technology of selentific inguiry bas sllowed us o get
closer to some basic aapects of brain and musele funciion than
was possible fifty years ggo, FPerhaps Batest avidencs would
receive greater substantiation in today's gelentific community.

If mechanisms are found which explsin how mental strain
can cause the extrsocular muscles to change the refractive state
of the eye, and if the model can relalte to the literature reviewed
in the first section of this chapter, the guestions of remedistion
end prevention would be more accesslblie to future gclentific
gtudy., Sueh a model would aiso help to extablish Bates' credi-
Bility with the profesaional community and might alsc change the
pregsent paradigm of refractive treaiment.

The sclentist whose work appears to have the most relevance
to this topic is Xarl Pribram. His contributions to neurclogical
thinking attempt to emalgamate the fields of neurclogy, physiology,
and tiie behavioral sciences., The model developed in this asection

relies hesvily upon his book Languages of the Brein {Pribram, 1971).

Fribram's approsch to neurophysiology is unigue in the field.
In fact, he calls his ares of ressarch "neuropsychology® (Pribrem,

1971} which is the multidisciplinary approasch te research.



.+ Wy Gxperiments, to & large extent, deal witih
determining by bvebavioral analysis the function
of various gystems of neural astructurses that msaks
up the brain, This "aystems"™ neurcpsychelogy
furnishes & halfway house belween nsurophysioclogy:
the electrical and chemical study of the functions
of nerve ceolls {and their parts), and experimental
psychology: the behavioral snalysis of funcbions
of the organism-as-a-~whole,

The syatems neuropayeciclogist perforce, therefore,
listens to=-—and relates his investigations
to~-disciplines that have sancountersed thelr own
concepts and stylsa to degl wiith these problems.

Pribram {1975) calls for a more comprehensive view of psye
chologicel processes to egtabliish a system of what he calls
fseientific paychology" which concerns problems of conselong-
nesg, perception, imagining and attention.

« e oDAradox was encountered in experimental results
that puzzled because they deperted from those pre-
dicted and thus made suspect the predictive value
of currently held views sbout how the brain was

suppesed fo work., So new theories snd theses were
developed. {Pribram, 1971)

£t this stage, the theory musi of necessity be
primarily inductive, relying on a systematizetion
of availsble data and drawing upon metapher and
analoegy from more advanced knowledge conecerming
other physical, blological and social organizaw

tio§§ for initial model construction. {Pribram,
197

Privram is considered g pioneer in this eres, and has been

suggested a3 s possible Einstein of an emerging paradigm of
congciousnsss {(Ferguson, 1977}. Hia grander ideas concerning

the merging of "spirit and science” are beyond the scope of the
diggertation, his

research and theory sncompass the whole
spectrum of human conscilousnessg: learning and
lsarning digorders, imagination, mesning, pers
?eptéin, intention, paradexes of brain function,
P
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The new theory has swesoms implications in
terma oif the individualfs potential te affect nis
iife-—hilsg reality—and impressive power to unify
?isparata digsceveries in conscionaness reseapch.

Pe 3)

Prihram!s theory has gained increasing
support and nes not been seriocusiy challenged.

{p. 3}

This dissertation has drawn Irom only a small portion of
Fribremts work, An attempt has besn maeds fto ineluds informe-
tien which would be sccepted by more moderate investigators in
the {ields of prsain and vision reassrch. The adaptation of
systems neurepsychology or sclientific psychology to the pracw
tical problsma in optometry and ophthalmelogy has not been
sttempted before now with the posaible exception of Batest
{1921) end Huxley's {1942) writing.



mental Control of Viaion
in order to more sasily understand the Information presented

in thils chapter & dezeriptive moedel of sensory-motor organizaw
tion has peen created, There are different wsys an orgenism
can organize itseif in iis interaction with the suvironment.
Paphaps the following exemple wilil iillustrate what is meant by
genaory-motor organization:

If we sxemine the normsl behavior of a police foerce in a
elty, we see thet the officers in squad cars {which are apa-
Iegous te the sensory recepltor systems of en orgenism} travel
around the city locking for mesningful siituvationa. They lock
for peopls who are breaking laws--who are running red lights,
ighting in bars, belng discrderly, bebsving obscenely, seliling
or using iliegal drugs, speeding, ete, When such a situsgtion
iz perceived the parties sre cited, srrested, reprimanded, or
nandled in scome rouiine auntomatic manner. Iaformmation is ro«
coprded and f{iled, usually reporied to the police npesdquarters,
end, in turn, recorded in some govermment computer. In addition,
the computer might be sesrched for past records which could
be meaningful to the current situstion. The pelice chief and
administrative staff are usually unconcerned or unaware of any
apecific detaila,., They only care that the lavel of setivity is
proceeding nermally. HNo snalysizs of the sotivity 1z cerried
out, and the police chiefl can be speaking to the Lions (lub or
the PTA, golfing, or having lunch with the mayor, or filling
the gbatrast, higher opder, or future needs of the police

dapartment.
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But if one of the patrol orfficers is wounded at the scene
of & bank robbery, and has reported to headyuarters thst the
pandits have sascaped in 2 red Ford sutomonile, then the behavior
gnd organization of the pollce department changes rapidly.

Galls go out to sll avallable petrol cars; the chiefl is summoned
from hia dinner; the central radic controel operalors are slerted
to attention and stand ready o relsy information to the chilef;
newa media people converge to the scene, etec. The patrol cars
now tupn on thelir sirens and pasnk to tne bank, ignoring sny
petTTy misdemsanors which ¢cour along the way. The information
of interest becomes sl)l importent as all the pollice look for

the same thing: the telitale red Ford., At each sighting of =
red Ford the inrormation is Sransmitted to headquerters and

then te the chier who anslyzes the input, plots it on a map,

and alerts and directs the other patrol members according o

the emeprglng pattern. This fleedback loop is continued until

tiie pattern becomes predictive and & feedforward plan is plotted
out on the central mep: the red Ford is going west on Highway
1, will arrivs at the bridge in nine minutes, patrol cars angd
officers ere directed Lo seal off all exits to block off the
bridge, end a helicopler covers the scene until the offenders
are gpprehended, The all«clear is given and patrol cars are
agalin on the jockout for shoplifters, flasshars, and student
protesters. The novel episcde has been properly inbtegrated

into the records of the pollce filles, and the police chief can

return $o hila dinner or playing cerds with the newspaper

reportersa,
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is i3 sn example of the simple reciprocal operational or-

ganization of a peripheral~central sensory-motor response system.
if the red Pord silently dizappesared or if the bandits o0k gver
& school bus full of ¢hildren ss hostages, attackhed and cornsfi-
deered a police car, or went to the local sirporit with & large
bomb, tha process would become more complicated and pressures
within the department would be greater., The officers on petrol
would become more nerveous and trigger-happy and the chisf nmight
loge bis job., As long as the situstion persists, the department
cannet return to normel functioning, yet nelther can it maintain
its viglilent state indeflinifely. Thus the distincflion between
the two modes of police organization becomes less clear, with
the reault that the syatem comes under increased pressurs to
devalop new ievels of control o cope with the confusicon and
uncertainty of the gitustion.

The brain is constantly recorganizing itself sccording to
its needs and sc¢cording to forees in the external world. In
the sbove model, the police officers in thelr sguad cers corre-
spond %0 the sensory recepltors. The police radios reprezent
the neurclogical transmitiing elements which communicate infor-
mation from the receptors to the sppropriate brain stations and
from the brain to the recepiors, There ls iwowway communication.
The police hesdguarters and police chief correspond Lo the brain.

In dealing with the situation brought aboul by the banx
robhery and wounding of the police officer, the process of re-

erganizing the various parts of the police force pepresents =
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made: of how individuals can recrganize themselves. An extreme
event can alert the brain bo bring sbout changes in sensory or-
ganization. The organism attends only to pertinent aspscis of
the enviromment; it ignores the rest. Instead of merely receive
ing and recording data from the ocutside world, the brain begins
to reagseon and to plan, and to contrel the sction of the totsal
organism in more gosl-dependent ways, If the situation resclves
itgelf quickly, the syatem recovers its original organization.
If the situation persists, the organism continues to alter itfs
funetion, ¢onstantly changing, vigilantly directing and controel-
1ing its sction accopding to new data, A4 sufficiently stregasful
aitustion, or ons prolonged for too long, can bring about chronio

changes in the organism {Pribram, 1971; Beteg, 1920).

Heurophysicloglical mechaniams end models have bheen dize
coveresd end conceptualized which can account for such behavior
in humans, There is svidence that brain centers have direct con-

trol over wisual input evan at the retinasl level,

Central Control of WVigusl FProgess

Evidence degeribing central control over sensory laoput has
bean produced by several experiments (Pribram, 1971). In one
experiment a tiny slectrode is inserted into s latersl genicu-
iate nerve ¢elil., The lateral genliculste is located in the sube
cortical brain and is the next step in the visusl processing
pathway after the retina. The elecirode messures tiny elesceiri-

cal nerve discharges In the nerve cell as it responds to visual
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stimulation through the eye. By presenting visual targetfs at
verious places in the visusl [lield, the response characteristics
¢f the nerve cell ecan be measured and mapped. In some locatlons
the visusl targets will csuse the cell to alter its electrical
digcharge rate, in other locations there iz noe change in dis-
chiarge rate,

In the genlculate and retinsl ecell experiments the receps
tive fields are generally round in shepe and usuaily have & cen-
tral ares which, when stimulated, causes the cell to fire more
rapidly. Surrounding this centrasl sres is s pepipnersl area
which inhibits the firing of the cell. Such receptive fields
are said o have en on-center and an off-surround. Pribram
{1971, 1974) found that the size of the central azrea of the
recgeptive fleld did not always stay the game. The sige of the
central ares changes if specific hrein aress are electrically
gtimulated while a receptive fleld is being mapped for a given
nerve cell in the latsral genioculsate,

Two arees of cersbral cortex hasve been shown %o Influence
the neural organization of visusl input {(Pribrem, 1971). {ne
iz in the inferior posterior temporal lobe cortex {alsc known
a5 the visusl ssscclistion ares). The other la in the frontal
lobe cortex {also known as the frontal, frontsl cortex, or
frontal limbic}. BSee Figure 5. If the visual associaticn cop-
tex ia electrically stimulsted, the receptive field central
ares meagures markedliy amaller than when there was no stimulsge
tion of cortical brain sress, If the frontel coriex is stimu-

lated instead, and the receptive fleld is sgain replotted, the
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reveras offect is recorded; the recepiive fleld center now plots
larger than before. The size of the visusl-spaclal orgenization
is changed by stimulating selected areas of the brains corsex.
Bvidence for central influence on the retinsl organization
ia obtained when the intensity of slectrical dischargss in the
optic nerve is compered during stimiistion of these seme brain
centera. The discharges messured in the opiic nerve are visusal
regponses to two light fisshes which stimulate the retina. One
iight flash is followed quickly by the second, If the electpi-
cal nerve discharge to the second flssh is less than it was for
the fiprst flash, we know thet the second response was affected
by the first and theat the retina had not recovered from the
effecte of the [irst flash. When the asssociation cortex is
stimuiated and the experiment is run, it taites a longer time
f'or the retine to racover from the [irst flasn {ie., the
Yisshes have 1o b seperated by & longer time interval for sgusl
discharge), and s shorter time when the frontal cortex is stim-
wiated {(Priopram, 1971). This iz direct evidence oif tne two-part
contrel thnat the brain has over tne visual sy;tem al the retvinsl
level, In agdditiocn, non-visusl input {such as tappiag the paw
or sudiiory clicks) c¢nanged tue electrical activity of the retina

in cats (FPribram, 1971).

Brain Crganization for Two Types of Focusing Attention

If & rabbit notices s potential predstor, 1t will become

slert, set up an internal plen of action {flight) &nd implement
the plen. If lts response psttern is inteet, it will run guiekly
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to cover and will ignore any appeiizing berrles it comes acroas
elong its peth., It thus selects which sspecis of the environment
to attend-~the internsl plan, or the exbternsl stimulation. Once
it reaches safety and the danger hes pasged, it will again
seprch the environment for potentisl food, sex, fight, or flight
stimuliation, Thus, it ¢an selectively open itsell up to the oxw

ternal anvironment or cless itseif down.

Posterior Organization

The brain ig essentielly a decisionemaking mechanism, The
organiem mugt be aware of complexities of input which lead to
gctions, It must attend to information relevant to decislions,
it must recognize the familiapy and distinguish the novel., The
gasociation ereza of the posterler cortex, in econjunction with
lower brein centers, ere involved with search processes, It
is involved in orgenizing and preparing for motor sciions such
a8 volunitary saccadic eye movement {see definition of terms)}.

It sttends to oversll, broad perspective input and is concerned
with making deelsions about whel to de about what isg perceived
{Pribram, 19%71). Its action is analogous to the routine situa-
tion in the police depertment model. Police are moving about

the teotal environment searching, acting, and hendling isclated
avents without much direction from headgqusrters., The situstions
sre rouvtine; they are recorded in the log book and then forgotten.

Thig is the funection of the association complex of organiw
zatlon: making maiches betwsen outside events and long-term

knowledgs, seeing much, but not stopping to anslyze deeply whal
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is there, There is no episodic sense or temporal continuity,.
Bach event 1s 8 relatively isolsted, acted upen, and then dlaw
missed experience, In resding, for exsmple, some children are
very adept at naming the letters or calling the words but at the
end of a parsgraph they cannot tell you what they just read.
Thepre is no sense of coptinulity, noe context, just a series of
unreiated events matched t¢ jong-term memory. A4 peraon can fiow
along, moving from one experience to enother, atiaching ne mean-
ing to the experience, Thisz seems to be the style of the ssso-
ciation are (Pribram, 1i971}.

Frontal Crganlzation

The frontael coritex and its lower brein connection serve s
different funciion. The fronial system centers on specific dew
talls in the envirocnment. It organizes sensory input in order
to categoerize, record, and identify surprising or unigue input.
It shuts down sawareness of the larger aapecta of fthe environment
in order to concenirate on and identify smallier detsils. 1t
provides a context and s meaning for the inputb.

Wiien the bandit robbed the bank and shot the officer, the
police headquarters wags alerted and the police chief was aroused,
The pelice chief is anslogous to the frontal cortex., The chiefl
alerted the patrol officers and aitered thelr asction, gathered
and organized the incoming infermation and finelly created a
conkext for meaningful sction., The frontal system seems to be
inveived in srousgal snd discrimination taska; it works to mske

the uafamilisr fsmiliar, It closes the organism down with
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respect to awareness of {he grester enviromment, and it.curtailﬁ
motor sction (Pribram, 1971). Thus, the mental system o approw
nending the world and scting on it is seen to be a product of
two major brain organizing systems-—the frontsl and the pos~
reriop~-and a third system in the limbic area of the brain, the
hippocampus, which controls snd cocopdinates the other itwo,
Pigure 7. These changes in configuration of brain organization

incliude the peripheral senze organs ihemselves.

Central GContrel of Visusl Acully

In the case of the organization of the eye, the size of
the central ares of receptive flelds recorded from refinal
genglion cells changes depending upon cortical atimulgtion,
Frontal stimulation causes sn expansion, and posterior temporal
stimaiation e shrinking of the receptive field centsr, These
chahges in spacial orgenization are due %o latersl innidition
or contrast enhancing mechanismsy which are sbundant in the
nervous gystem {Pribram, 1971}, The ares of a receptive field
is large compared with the area of g photorecepior {rod or
cone); individuel rods and cones commect with many ganglion
cells and sach gangilon cell receives connectlons from meny
rods and/or cones Figure 8. Any given ares of retina does pot
beliong to eny one particular genglion cell but insterd, nmany
ganglion receptive ields overlap the area. The receptive Field
center is surrounded by an inhibitory border ares {(i.e. insteard
of causing the ganglion cell to fips more often, stimulstion of

this portion of the recepiive fileld resulis In s deereased
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firing well below the apontanesous rate for that gangiion cell)
{Privram, 1971}. Stimdstion of one area of the reitina leada
te inhibitory intersctions among sdjacent npeurons (gangilion
cella}. This fscilitatey the sharpening of spatial patterns.

Activation of the frontal brain corganization sets Yo in-
cregse the contrast between adjacent asreas of the field. Thia
increnses the rescoiution of deitsrils and, thereby, incresses the
acuity of the visusl system, Posterior association cortex
activation works in a reciprocal manner; resclution of detgll
is decreased and, therefors, visual asculity ls reduced,

Changes in wvisual sculdy srs thus dependent upen brain
and retinsl statesz ma well as on the focus characteristics of
the optical aystem of the eye. The frontsl and posterior reci-
procity and its effect upon contrast enhancing mechenisms pro-
videsa & much needed explanation for the variability in the re-
lationahip between visusl aculty and refractive errer. It also
explaing how asoulty can improve without & corresponding chenge
in refractive error as reported by Kelley {1958}, Zeiger (197b}
gnd others.

in summary, Bates {1ly2U) suggested that the underlying
cause {or refractive error was mental strain or lossg of mentsal
contrel snd elerity which, in turn, is caused by emotional,
intellectusl, and secclal factors. The information from the
peurcopnysiclogical studies pressnted above provides a basis for
understanding what might ve happening in the brain and sensory
systems and tends to support Bates' seventy-yesar-old concepts.

The apove information elszc provides a neuropsychological
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sxplanation for much of the paychological iliterature on neaprw

gigntedness.

Emotions, Mental Strain, and Vision
Kelley {1958) found that the threat of electrical sheck

ereatad a myepic regponse in eight out of bten normally emmetirow
pic boys., Bates (1920) reporied an instance of & girl whose
myopia increased while she was telling a lie, OQOthers {ses
Chapter Two) have reported some chronic personality and anxiety
patterns correlated with myopias. This section will describe

this relstionship of vision %o emotlion in neurological terms.

The Appussl System

The frontel system of neurowsensory organization woerks in
gon junction with other asreas of the brain, Thesge include the
amygdals and the retieunlar syatem of the hypothslmus and bhrain
stem (Pribram, 1971}. This Prontsl system is intimately relasted
to the arousgal-orienting reaponsge rescticons of the organism,
Whem an animal is asleried by & novel situation the frontal sys-
tem is engeged snd the visceral-suionomic centers in the core
brain are stimilsted. Changes ocecur in breathing, heart rate,
bloed flow, pupil aize, skin resistence, sto., and the notor
system orients (turns towards the sotion and then freszes).
There are also changes in eleciro encephalographic measuremsnis;
the brain wave rhythm increases in frequency and becomes degyne
chronized. If the stimulus ig eapecially strong, surprising, or

sppears especiaelly dangerous, the reactions of fight or flight
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teke piace.

In the exsmpie of the police depariment, the novei situa-
tion stimulated the wounded officer to slert headguarters and
arouse the police chief, which setlion, in turn, changed the
sonaltivity and rescticn of the entire poilee foree. In the
brein, novel stimulation changes brain function in an analo-
gous way through the arousal system. The amydgals and hypo-
thalmie atructures are the contrel asnd activetion centers of
tiie srousal response, If the frontal cortex and/or the emyg-
dele is eliminated from the braln {(through sccidental brain
trauma oy through experimental tampering) the visceral-asutos-
nomic mapects of the srouaal response disappesar, but the bse
hevicoral-motor snd eleciro-encephalic resctions remain intact,
often conbtinuing to react for ionger pericds of time than under
normal, intaet brsin conditions {Pribram, 1971). The amypdsis
and hypothelamus ape commonly known to be centers for emotional
roactions (Bard, 1961)}(See Figure 7)., Thus the brasin orgenizes
itself sccording to the sitimulus-response demands of the situ-
ation and part of this reorganizaticon involves the emotionsl-

motivational centers of the brsin,

Hotivation and Smotion

According bo Pribram's (31971) model, motivation and emow
tion are recliprocally connected and are sxpressions of the raw
lationship Detween perception and sciion. When information is
familiar to the organism it is Immediastely mesninzful and is
recognlzed and acted upon without effort expended o classify
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or understand it. The response pattern in this cese ils mainly
motor {action) with 1ittle nesd for ithe asutonomic changes which
an especially novel environment atimulates through the arousal
reaction,

1 the information is not familiar and ia confusing,
threstening, or overvhelming to the organism, s differsnt brain
process is engaged which includes arousal, frontal crganlzation
end viglilance (i.e. the information will be processeq until it
is understood).

Suppess the rabblt, in our previcus example, were involved
in an emergency wherein the envirommentel stimuilstion ovser-
whelmed the rabhit's ahility to act in & meaningful way., For
axemple, il & dog came running towards the rabbit {rom the left,
the rapbit would mlert, go into ita f£iight resction and run for
cover to the right (motiveiion lesding to motion}, If another
dog suddenly sppesred coming from thls new direc¢tion, the
rabblt wonld freeze. It would be at z loss to meke a declision
about where to run (emotion and insection). 1t could make =
breait for possible cover in a new direction or it could remain
frozen in position,. But the situation would no lapnger be autoe-
metic and the rebbilt would have to orgsnize itselfl to cope
with its uncertalnty.

According to Pribram (1971}, the organism has two ways to
internally sdjust to itz uncertsinty. It can incresase the rate
at which it processes information (frontael organization) or it
o8n dscrease thet rste (peosterior organizing aection}. It can

cope DY opening to extermal inpul through enmhencing its monie
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toring of ths externsl environment, or it can restrict input by
minimizing the external and focuaing on internal configurations.
The first way implies motion or motivation, the sscond emotion.
When the variety of perceptlions exceeds to some considerable
extent the repertory of sction availsbls to the orgenism, it
feels "interested" and is moiivaied to (i.e. sitempts To) extend
this repertory. Whenever this ettempt faiia, 1z neonreinforced,
frugtrated or interrupted, the organism feela emotionsl, {i,e.
the copling mechanigma ¢of selferegulation and self-conirel come
into piay). PFurthermore, emotion is likely to oceur when the
probabllity of reinforcemsnt from asction is deemed low, Pribram
{1371} atatess

The suggestion 1s that ordinarily interesits, feel-

ings of motivetion snd emotlion, occupr when the

organism attempts to extend hisg control to the

Limits of what he percelives, To the extent that

thia attempt appears {(on the basgis of trials or

experience} feasible at any moment, the orpganiasm

ia metivated; to the sxtent thst the sttempt

sppears infeasible af any moement, the organism

becomes, ¢f necesalty, emoticnal. {p. 212)

Since the frontal system ls so intimately involved with
the arousal gystem, and the aroussl sysbtem is an aubtonomic-visceral
braln aystem dependent upon the homeosiabtic balances in the
body, it is in this system that we have such a8 cioge tie with

emctions and nutritionsl and metzsolic balance,

f&gilant Attention

&n area of the forebrain called the hippocampus sesms to
e pesponaible for controlling or prolonging attention (Fribram

and MeGulnness, 1975}, The ability to voluntarily prolong



b1

states of sttention is interfered with when the hippocampus i3
leaioned., In experimental animels, with hippocampus lesions,
voluntapy control over brain organization decresmses. They are
1eft at the mercy of involuntary resctions, and either sensory
input or mofor output dominates behavior., The voluntary con-
trol operations &re absent (Pribram and McGuinness, 19753},

In higher order tasks, such gs categorizing and reasoning,
& prolongetion of the stetes of aroussl and resdiness for action
is maintalined voluntarily te allow for the internal reshearsal
necegaery te organize the perception or regponse patiern., Such
tasis are eslled vigliance tesks snd they reguire the voluntary
disruption of the stimulus-response pathways in the brain organ-
ization, fThese tasks might be termed the "What 1g it3"
{categorizing) snd the "what is to be done?" {reasoning} meodes of
Lehavier. In the case of the rabbit, for example, when the pre-
detor was noticed, the defense reaction was fully automatie, the
sensory opganizaticn closed down to external cuesz and focused

upon ianternal plans of action.

Cateporizing Tagks and Movement

in categorizetion there are autonomic gz well 2s musculasr
chsnges in behavior. In studies of heart rate and muscular movew
ment (Pribram and McCuinness, 1975) ability of children tc mateh
photographic slides from memory {vigilant attention to categorize)
wag accompanlied by heart decleration and decrsased motor responss.
The longer and more decelerated the hesrt rate, and the more the

reduction of movement, the more likely the children were to make
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a correct mateh. A similar relastionship was found with I.¢. and
heart asnd musele changes. The abliity for the braelin to organize
itself for this akill {vigilant attention for categorization
accompanied by sutonomic and motor changes) sesms to be developw
mental and occurs ssrlier in girls than in boys., The sbllility
incresses linearly with age for both sexss. This measns that the
ability to maintain attention to outside atimuli, while at the
same time retalning awareness of recently perceived svents which
are now stored in memory {shortterm memory) is related to m
brain organization whieh produces a dscresse in heart rate, an
inhibition of metor activity (including the musecles of brsathing)
snd other physiological changes.

When the organism prolongs attention to the come

plexity of input in s categorizing dlseriminstion

task, he reduces sxiranecus noise by eliminating

random movement, EHeart rate then adjuats to the

reduced demands of the system reflecting charsct-

eristics of ths somatomoior system (Pribram and
MeGuinness, 1975}

Hessoning Tagks gnd Tsometrice Lonipaction

Reasoning also reguires vigllant sttention but it is not
the same as categorizing. In categorization processes, exter-
nal information ia attended for prolonged periods of time.
Arousal precedss action, Resasocning, on the other hand, seems
te e more involved with processing alternatives for action;
motor readiness for action is internslly rshearsed until &
golution is found sand then the sction takes place (eilther exe

ternally as behevior, or internslily ss imagery or imezination)
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¥hicn is now monitorsd by the senscry apperadus. In ressoning
tasks action precedes arousal. Categorization, the diacriminaw~
ting and registering of small details of the exiermal world,
seems to be related to frontsl organization and srousals resw
goning (internally rehesrsed alternatives to asction) appears
related To the posterior cortex conbtrol systems.

Hemsoning sesema to invoive the actlivetion of & special
form of muscular and mebtaboelic activity which is related to
sympathetic nervous control. Oxygen upltake in the muscles and
bicod flow to the muscles decreesses te much lower levels than
in usual somatomotor activity. Muscle force increases but
“ithe muscise fwork! under the special sonditions of isometric
contraction™ {(Pribram snd MeGuinness, 197%}., An example of
this is the common prasctice of holding the eyebrows close bow
gether in an isomeiric contraction during reasoning teska. In
addlition, coptometrists are aware of changes in the eysball
during resaoning btasks such as math problems (e.g. Apell and

Lowry, 1i95%9}.

Cognitive State and Refractive Error

Gegell (1949) provides an in depth description of changes
in refraction {including myepic, hyperopie, and aatigmetic
variationa}! and retinal cnarscteristics {the color and bright-
ness of iight reflected off the retina) observed during cate~
gorlzing and ressoning behavior. These changes wers obgeprved
during retinoscoplce examination of children while pepforming

various tesks., ‘fShey {Gesall, et.al., 1949} note that:



The varistions which are observed in & single session
in & single child are not random, but sre correlated
witn variatlons in his visuszl acta....the retrliex
ashowed a definite against {myopic} motion when the
ehild fixeted the examiner's face., 3imilarly, the
peiiex bprightened and ahowsd an ggeinst motion when
an inberesting toy was proffered. As toe infantts
hand came in, there was & witn {(hyperople) motion,
folliewed by brightening as the hsnd greasped ine toy.
Duping tgevile-viaual sxplorstion of the Loy, there
wad & successaion of aggainst, with and against motion.
The slowness of the moiion suggested s wide range of
oculocortical manipuiatieons. {p. 176-177)

They further state:

The sye, like the hand (1o say nothing of ithe mouth},
is an organ of manipulation, and in higher adjust-
ments each 1s separably, and btoth are conjointly,
governed by the cortiesl brain. In the last analysis,
it is the brain whish sppropristes the outer world,
whether menuaily, orally, or ccularly, It does sc
by & projective proceas, but this is a two-way,
reciprocating process——a directional process which
exgnates from within the smelf, goes cut, and then
returng within. Thus projeciion both extermalizes
end Internalizes. These two distinguishable phases
heve thelr counterperis in the plug-minus {myopic-
hyperopic) and mimvg.plus sdjustments of the oculo-
manusl prehensory apperstus. Skeletal, viaceral,

and cortical factors are simultaneously invelwved,

but the manifestations are net fortnitous. They

ere lawfully correlated with the funciional and
maturity status of the action aystem. {p. 177)

It is this suthort!s contentlon that the retinoscopie
changes chaerved and degseribed above are due to the isometric
muscular and the metabolic changes which ccour during cstegor-
izing and reasoning tasks, This is certainly in concert with
Batea! ideas aboul the development of myopia {and other visusl
problems)}, which Bates (1920) related to periphepral menifes-
tations of mental strain: "Evepry thought of sffort in the
mind, of whatever sorit, itranamits & motor impulse to the eye;

and svery such impulsge causes a deviation from the normsl in
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the sheps of the eyspall.,” Bates held that refractive problems
are gue t¢ hebits of thought whicn develop ss a resuld ol the
unheslthy conditions imposed upon individuals in educstlonal
snd vocational activity. The cure, he felt, must reside In
Pinding ways to change these faulty babits which lead to loss
of mentel contrel and to poor viasion.

Bates {1920} claimed that even the cireulstlion of the
blood in the eyes and other parts of the brain was influenced
by habits of thought., Jonfirmation of this ldea has been in-
dicated by studies of loeal differences in cerebral blood flow
related to efforiful problem solving vehavior {Fribram snd
MeGuinnegs, 1975).

According to the model of brain orgenization deseribed

above:

«ophysiological (inciuding muscular) responding

during stimulus Intake will depend entirely upon

how 8 taak is conatructed and whether 1t is pri.

marily a categorizing or reasoning problem (Pribranm

gnd McGuinness, 1975).

In situations where sttention is maintained {categorizing)
while an organism is involved with preblem solving (reasoning},
metabolic and muscular changes occur. [f these conditions are
maintained f'or long periocds of time, they may become siruc-
tured into the reaponsge patterns of the organism.

The task varlables which affect arcussl and secbivation,
end the effort required to retain information during categorize
ing and ressoning include the information content of the relew
vant stimull and the degree of concentration required, i.e.,

the "oeognitive effort.® Cognitive effort is defined gs the
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measure of atbention peid to incrsese or maintain the efficiency
of a communication channel (Pribram and Mcluinness, 1375).

this coganitive effort mrises through voluntary restrictions
pleced upon one's pesponse patierns in an attempt to obtain a
goal,

The reading tesk which has so often been related to myopla
{Chapter II} certeinly falls into the cstegory of skills which
reguire gimaiteneous categoerization and ressoning processing.
The reader must sesrch and discriminate woprds and letters, reg-
ister the Information, digest its meaning and at the same time
vigopoualy forstall the fading of recently scguired information
{deley closure). Retinocscopie fluctustions in brightnesas and
eolor of the light reflected from the retina, and chasnges in
refraction in myopie and hyperopic directions and in astigme-
tism accompany the level of interest op disinterest, familiarity
or wnfamiliarity, and complexity of simplicity of the reading
process {Uetman, 1960}, Myopic changes are commensurate with
interested regding of unfamiliar or complex material,

interacting with the everyday environment in meny wsys ls
similar to resding, and research exists which supports the no=-
tion that mycpes sre invelved in s continuel erfort to see and
50 organize their paraeptian of the worla, GEtimulation from
the euvirornment is cetegorizeu (what is 1t7%) and sctions are
rehearsed {what is to be done?) for most people most of the
time. But wuen an individusl haes niga selfwsxpectation aud is
motivated to sct "correctly™ ("...myopes are good children,”

Kelley, 1971} end to achieve high success {Young, 1967} the
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woprld-out~there must be read constantly and with great cognitive
effort in order to conform to the self-directed (and sxternslly
imposed) gosls. Thig is expecially true when the gosls are un-

reaslistic,

Eye Movement and Mental Strain

Bates observed the characterisilc eye movement behavior
of people with good, natural visilon and compared 1t to the be-
havior of people whose vision is poor, He found that thoase
with poor vision tend to held their eyes in one position for
prolongsed periods. "If an eye with poor vision cannol see s
particular point it stays there trying to meke it out by staring
at it" {Bates, 1920). An eve with good vision will shift its
fization, moving arcund locking from point 1o point until enough
of the context is known for the imege to become clear. It does
not try to bring out the deteil by staring at it, "...which is
what the eye with poor vision doss 8ll the time™ (Bates, 1920},
The eye movement patterns characterdistie of poor vision
are similar to thoge of experimental subjects who are involved
in situstions of visuasl overlosd., Mackworth {1976} used sophis-
ticated eye movement messuring devices fo record the visual
charecteristics of subjects in visusl iaesks at various levels
of diffieulty. He described the adjustments made by the visgusl
motor system to conditions of wisusl overload. The major adjuste
ment wes sesn Lo be & narrowing of the size of the uselul field

of wiew., This was true not only during the active seapch of too

much material in too ghort a time, but was also true during



tasks requiring vigilance, or waiting for s visusl stimuius
avent to occur,

He aisc found that the size of movemenits weas reduced and
beceme more stereotyped; despite the decrease in useful [ield
of view, the subject tried to include more stimuli in esch fix-
ation. The visual fixetion time was lengthened to account for
the jincreased number of items encompassed in a single fixetion
indicating the inecressed cognitive difficulty in processing
complex visusl meterisl. Finally, thers was s brsakdown or
failure of adjustment to increasing complexity under vilsual
averlioad.

If the worid appeared ito bes too complex for the individusl
tc esglly handle, we might expect thes visusl motor system fo
become havltually adjusted io behave in a manner descrlbed by
Bates (1920), Mackworth {(1976) snd predicted by Pribram's
model as described in this chapter,

Mackworth (1976) supports the jides that people have diff-
erent habits of viewing the world. He stetss that the usaful
field of view {the amount of periphersl vision aveilsble to an
individuasl) veries in size between differsnt types of tasks as
wall as between different linds of people. Some people can
attend to specific detasils and then gqulckly take s broadep view
when understsnding of the genersl situation is necesssry.
Otiiera gseem ceught up in cone steady middle~distance lock.

The brein initiates the physioclogicel mechanisams

¢f attentlion rather than waits for the environs

mental input to set these mechenisms in action.
The intersction betwsen bLrailn and the environ-

ment is two-way, and the set or motivation of
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the subject is sg important ss the physicel inpui
in determining the physiologlesl responses, For
inatance, the pupil contracts reflexiy when light
falls on it, but it also cheanges asccording to the
sognitive state of the brain. Similerly, the
useful field of view sharply constricts when
there ls high density of detail %o be processed
by eye and brain, Both behavioral chenges are
attempts to prevent the processing mechanisms
from being overioeded. {Msekworth, 1976)

Myopis, Fosture and Cognlitlive Effort

Frolonged and chronie involvement in such tasks as reading,
or situstions which are demanding but dlfficult to undsrstand
{¢.8., family or peer group situations ip which there is a de-
mand to eet Meorpectly™ in conformity to a reality structure
which the individual does not undersiand) cen lead to chronic
lsometric muscle patterns and metebolic changes. It is the
thesia of thls paper that myopis 1z one possible outeome of this
behavior. The situation of a rabbit frozen between iwo charg-
ing, barking dogs if repented for a pericd of weeks or months
would likely lead to alometrle muscise contraction and metabolic
chenges in the rabbit whieh become structured intec the brain
and body.

Humans exzhibit chronic isomeitric muscle contracilon patuerns
in various places in thelr bodies sven to the extent that they
groasly distort their physical posturez., Lowen {1968) contends
thet severe chronic isometric constriciion patterns are evident
in the posture adopteq by the mejority of people in our sulture,
Deywin (1965) classified emotional expression (end suppression)

according to lsometric muscie condraction patierma. Relch {134%)
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sneliyzed cheracter and personality types on the basis of patierna
of postural contraction. Alexander {1969}, Peldenkrais (1972},
owen (1958}, and Reich (1949) have developed forms of paychow
motor therapy to desl with this very iype of muscle contraction,
Lowen, who atudied with Relceh and later developed his own form

of therapy called bloenergsiics, hes found myopia to be so comw
mon among hia patients thet the considers it abnormel if they

are not myople. With regard to his experience and cbservations
Lowen {1961} stetes:

In my opinion myopla is a functionsal eye disorder

thiat has become structared in the body aa & dig-

tortion of the eyeball. It does not differ from

other bodily distortions thet sre the resuit of

chronic miscular tensions. In many cases these

digtortions are signlficantly reduced as the tan~

sions are released, I hsve seen considerable

changes produced in pecplels eyes by bicenergenetic

exorcises and therapy. And I kow one person who

completely overcame his nyopic conditon through . W

the Bates method. Une of the difflleculiies in

working wlih the myoplc eyes is that the tense

ccular musclies a&re nol asccessible to peipation

and pressure, (p. 11}

Bates (1920} atiributed myopis directly to isometric conw
traction in the extrsoculsr muscles, These are the muscles
which sttach te the outslide of fthe evebsll and are considered
to be respensible for moving the eye in its sccket {Alpern,
1962). The extracculsr muscles comprise the physicsl mech-
enism whlen is responsible for manipulasting eysball lengih.
if the obligue muscles of the eyebell (Figure 9} both contrect
gimultaneously they can incresse the cornesl-retinal distance.
The focus of an opltical system such a8 the eys depends upeon
the refractive power of optical elementis in the syatem, snd

it depends upon the diatasnce of the optical elements from the
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focusing screen {the retina in the eye)}. If the corneal-retinal
distence increases too much, the rays of light entering the eyse
will focus bebtween the cornes and the retins and not on ths re-
ting itself, This condlition is defined as myopia. This is per-
haps Bates' most controversial concept,

Tne general dicta of physioclogieal optics conly ascrlbes a
movement function te the extrmocular muscles and rejects the
jdes thst they might slso be responsible for changes in eyebell
iength (Buxley, 1942). Physiclogical cpitics does not conceive
that the proocess of emmebtropizatlon invelves active mechaniasms
which coordinate ths ocular components of refraction, regulsted
uy extraccular iscmetric contraction patterns invelving obligus
and rectus muscles.

Wnat is the evidence which supports this idea? Bates (1920}
reports sxperiments which he conduected on fish and mammels {in-
eluding humens) whiech led him to believe that the extraccular
muscles were regsponasible for refractive changes. In many var-
ieties of sen crestures, it is known thait the extracoular musgs-
cles are respensible for changling the focus of the syes dynami-
celly to see clearly objects at near and far distances, The
focus of the fish's eye is controlled by the relative tension
of the obligue muscles Iin comperison to the rectus masclées. The
same mechsnism waz found to exist in rebbits, cszts, dogs, and
humans {Bates, 1%206).

Purther evidence that pressures on the globe of the eye can
produce changes in eyeball length, leading to refractive changes,

axizts in recent litsrsiture:



Obligue museclies

Rectus muscles

Figure 9 8ide view of the syeball and its sxtresoculer muscles
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Succinyleholine~induced co-contreoturs of the four

rectus and two obligue muscles in cets produced

enophthalmos and up t¢ 0.4 am of globes-shortening

as measursd by strain gauges, Loncomitant hypercple

refrective changes of up te 2 diopters were also

noted in cets, and similar hyperopic refractive

changes were nobted in two human subjects (Bach-y~Rita,

1968;.

Twe types of muscle fibers and control systems exist in
the extracocular muscles. These muscle systems are "quite diaw
tinet motor gystems™, one gulick acting, the other more primi-
tive and glowsr to set. The guick seting system is responsible
for "papld and wide movements of the eyeball, while the tonic
system provides for alow, small movements and fixationsg™
{Matyughkin, 196L). Succinylcheline is related to sympathetie
neural transmitter chemicals which Pribram and MeGuinness {1975}
have implicated in iscmetric end metebollic alfermation of muscle
action during cognitive efford in ressoning teska. The experie
ment by Bachwy«Rite, et.al. quoted sbove, is simiiar to the
ones reported by Bates (1920); both srrived et aimilar conoliu~
sions,

Additionsal evidence that pressure around the eguator of
the eyeball can lead to myopic changes comes from the lnadverw
tent discovery

seothat, when sillicone bands are placed about the

gquatoer and tightened fo reduce witrecus traction

in retinsl detschment work, the eyeball becomes

longer sxially and thereby increasges myopisi....

{Bubin, 1966}

Tentative suppert for the exisience of extraccular muscle

influence on refractive srror is suggested by Fry (1966}, who
recommended that the tehsian on the eye by the tonus of the
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axtraccular muscles should e Investigaited mg s possible cause

of refractive error; and by Ogle {1966), who advised that studies
be made 83 to the possible effects on the corneal curvatures of
gurgical procedurss on thne extraceular muscles.

Van Alphen {1966} proposed that the eye is self-adjust-
ing, focuses itself to emmetropis through cortical ané subcor-
ticel contrel of the tonus or cceulsr musclss, and that ametropils
is produced by factors which interfere with that mechenism.
Ametroplzation ss well as emmetropization may be active, ongolng
processes in brain organization. He also stated his bhelief that
the oculsar muscular control centers in the brain stem and the
reticular activating system are s¢ intimetely related that
"peychological factors, stress and emotion, and extreme auto-
nomic endowment" might very well effect the mebivity of these
centers. iHe {Van Alphen, 1966) stated:

I have found scme evidence for psychologicel diffw
srences between emmebropes and myopes, including
indications that psychological faciors may facili-
tate the development of myopis snd not vice verssa:
1 have emphasized the siress situstion in the so-
ealled school myople; and I have gleo the elinical
impression that many myopiec children sre distinetly
nervous., If such f{actors interfere wiith the amme-
troplization mechanism at a subcortical level, one
mignt expect imbalance in the ammetropic eye,.
Indeed, there are differences in pupll size in

nyopes and hypermetropes.... Admitisdly, the ex-
traocular museles may well contribute te ths

P ad

origin s ametropis. {p. 31}

Summary of the Hodel

A nsurclogicsl, neurocpsychological model has been presented
which aupports the notion that myopia results from heblita of men~

tal focusing {habitual ways of organizing mental process in
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order to pay attention) which can lesd to chronic lsometric conw
trection of the extrsccunlar muscles which lengthen the eyeball
and lead to myopla. Voluntary sttention involves mechanisms
whica prolong readiness for sctlon and discrimination. The atten-~
tion involved is voluntery in the senase that it is initiated by
the organism rather then by somse input event. Such tasks have
been designated azs cetegorizetion and reasoning. Cetegorization
delays the progess of closure {i.e. prelongs readiness for dis-
crimination) when the stimulus situstion is untamiliar or conw
fuging to the organism. BSelective attention to externsl detalls
mist be maintelned until enocugh apprepriste information can be
detecsted snd categorized, Such proceases inveive the fronisl
and arousal systems of braln action. Ressoning involves the
internal rehearsal of pobential sojutions {actions) Jusi as
categorization involves the internsl rehearsel of potentisl
percapbiona, In ressoning tasks the response is dalayeﬁ until
the selution la internelly experienced (e.g., in mental arith-
metic or in playing chess}. Reassoning demands ithe uncoupling

of attention from the immediate input varisbles end invelves

the pesterior femporal (assccistion) cortex.

Special forma of mugscuiar offort invelved in problem
solving while categorizing or reascning have been discussed,
These have been implicated as the source of the chronic isometric
muscle contractions linked to peycholegically relasted postural
distortions and to the sxiraccular muscle contrsction which leads

t¢ myopia,
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Plectrophysiological evidence has been cited indiceting
that the posterior and frontal coriex contribute opposing con-
trols on sensory channels, This evidence is based on changes
produced in the recovery cycles of the visual system (the speed
with which the system recovers to its full cepscity after a sudden,
intense stimulus) and the alterations produced in the shape of
visusl receptive fielde. This hes been implicated sz a probable
explanation for fluctuatlons in visual sculity which are known to
exist in the absence of changes in refraction.

Emotions ocoour as & resuli of inveluntary self-sonirol
mechanisme triggered by envirommental stimulaitlon which is beyond
the ability of the organism to deal with effsetively., Mechanisms
similar to those of categorization and ressoning are invoived in
smotional responges due To the decoupling of arousal and action.
Emotional reaction implies inection and can result from direct
environmental stimulation or from gfejaﬂtad inability to cope
with potentisl environmental situations on the basis of previous
fepilure or frustration in similar situaiions.

Emotions are related to arousal and therefore to frontal
system organization, 7The orgenism is motivated bto seek pertinent
information in the stimulus gituation, but is inhibited from do-
ing sc by the ovar-reaction of the arousal mechanisms. This
causes the organism to close down prematurely from external stim-
ulaticn by triggering emotional reactions {fight opr flight).

s oo The organlsm's nervous system is temporarily swamped

by ihe arousing input ané rescty defensively to sihut oub

ail further iInput and thus leads to automatisms {Pribrem
and McGuinness, 1975},
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Mental strein prolongs muscular strain., Chronle invelvement in

emotionsal and/or cstegorizing-reasoning situations leeds o muaw
cular and metabolic changes in the organism, These bpecoms pab-

terned into the mentszl responsge systems;

It is thus plausible thaet the neuromuscular procssses
demanding effort are to 2 large extent initially peri-
pheral in their corigin end manifestation. But sz pro-
blem-solving progresses and problem-solving skill de-
velops, the effort becomes more and more & concomibant
of the brain processes involved--apsrit from, or only
refiected in, the psripheral manifestationg—and thus

becomes truiy cognitive {Pribram and MeGuinness, 1975)

That is to say, they become habits of mental strain which mani-
feat throughout the body, including the reitline and the extra-
penlar muscles. If sn individual ia continually involived in
situstions whieh are unelsar or not easily resolved {searching
wiile problem-sclving}, changes in sensory-motor, metabolie, and
orein orgenization oceur which can iead to myepis.

If an individusl has veen successful in coping in ceriain
situstions through internal control mechenlsms (l.e¢., cognitive
sffort), the habit can becoms estsblished even in less demanding
sltuations. Dsrwin {(1872) observed that

Actions which have often besen of direct or indirect

service, under certain states of the mind, in opder

to gratifly or relleve certain genssitions, desires,

gte., are stil] performed under anslogous circume

atances through mere habit although of no service,

Even when these and other emotions or sensations

are aroused in a very feebls manner, there wil}

$till be & teuuwncy to similar actions, owing %o

the force of long-associated habit; and those sctions

whtich are least under voluntary control will generw
aliy be longest retained., (p. 81-82}

Actions which are lemst voluntary {such as cowcontracture af
the obliqus extrscculsr muscles) may be altered when they are

brought under veoluntary control,
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Goneiusion of the Chanter

Bates {1920} concluded:

Primsrily the strsin to see is a strsin of the mind,

and, 28 in 8ll cases in whicen there ls & sirain of

the mind, there is 2 loss of mentsel control....

ihese facts sppear sufficlient to explein why visual

seulty declines as civilizgtion advances. Under the

conditions of eivilized life men's minds are under
eontinual styrain. They have more taings o worry

them than uncivilized man had, and they are not

obliged to keep cool and colliected in order that

they mey see and do other things upon which existence

depends. If he airowed himself to get nervous, pri-

mitive man was prompily elimineted; but civilized

men asurvives and transmits nis mental characteristics

to posterity. (p. 94}

Gue etiologicel model which has been developed here serves
to integrate the wura uf Bates with recent peyenophysioclogical
findings and provides for tne sxpansion of our notions or visual
impaimment and its possible cure.

Whai sworges here is & porirait of myopis as not merety &
problem of refractive error but s & posture waichy bhe myope has
adopted to deal with 1ife.

It is the author's c¢linical observation, supporited by the
current study, that myopis is caused by some crisis in reality
wherelin an individual is compulsively searching for clues, con-
tinually attempting to discriminate detalls of the eavironment
in order to figure out how to aect, to make the best chiolcs, to
achieve the most sucecess, to get the most msaning out of the
atory, sto.

It is c¢lesrly indicated thet the work of Bates, so long
ignored by the scientific snd eclinical communities, needs to be

reexamined and tested in an open-~minded, scientific menner.
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A comperison of this model with the evidence sbout myopis
presented in the iiterature review and the concliusions and fup-
ther impliceations derived from this chapter wiil be presented in
the finel Chapter of the dissertation. The followlng two chap~

ters describe a pilot study of myopic patienta.
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CHAPTER IXI: METHODS AXD PROCEDURES

This study has been an effort to learn more agbout the neture
of myopia. Of primery concern wes the development of s method of
measuring refractive change ip & sample of young aduilt myopes.
This study was designed gs a retrospective investigetion, not sn
experiment, and was based on records collected over the past gix
vears (1971-1977). The author was interested in learning the &x«
vent to which myopisa is & fixed or flsexible conditien., But before
meaningful statements can be made about myoplc change, the rele-
vent variables must be isolated. Factors such as age, gender,
amount of initial refractive epror, or the speed with which the
refractive error la changing, are Iimportant to exploerse. If a
methed of analysis can provids mesningful ways of comparing myopic
pehavior then further studles can be conduected to test for rela-
tionahips and for the effects of remediagl vision therspy. This
chapter descrlbes pesearch guestions, subject, method of dass

goliection, and procedures used in date anslysis.
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Regseareh Questions

i) What are the most imporiant veriasblea to consider in asnaly-
zing changes in refractive error?

2} V¥het are the most senasitive methods of measuring refractive
change?

3} Do the resuits tend to support Bates and the conclusiona of
Chapter Twe?

L} Are future studies of dynamic change in refractive error
worthwnile?

%) Have bpaseline dats been established which can be used in
future sfudies concerning variables which influence changes in

refraciive error?

Description of Subiects

The. control subjects were salected Lrom record gards of
three optomeiric offieces in Santa Hosg, Calilornia. ALl patients
were between the ages of tweniy and thirly, were nearsighted snd
had less than two dicpbters of sstigmatism (see Definition of o
Terms). Contact lens patients, i.e., any patient who had worn
contect lenses at any time, were exciuded fpom the sample be-
cause gontact lenses often lead to chenges in tie optical pro-
perties of the cornes. Wearers often experience grest, unpre-
dictable fiuctustions in vision gnd refraction after switching
hack to regular spectacles.

All patients from three optometric offices who met the criw

teria were included in the controel pepulation. There were L2

patients from Gottlleb's office, Zil patients from the recorda
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of Campbell, and 99 patients {rom Shipley. The dlatribvution of
refractive errors for the three control populations was compered
with the distribution of refractive errors of the study popula-
tien from Gobtllebts office to insure that the study popuistion
was not unusual.

A situdy population wss selsched from Goiftliebts records,
The patients who met the ceriteria stated sbove, and whoe rebturned
to the office for a second examination, were inciuded in this
study population., Normal optemetric procedures of the office in-
ciude the ecollectlion of dats on each petient, This study was a
gearech through the deia which have been gollected over the laat
gix yesrs {(1971-1977).

The sizse of the sample was determined by the number of
petients who fit the required descripiion and were recorded in
the files, There were fifty-twoe subjects (or 104 eyes} in the
gsample. The numerical adegusey will be discussed under statis-
tical methods.

The freguency distribution for refrsctive errcor is displayed
in Pigure 10. Datsa for the controel samples 13 also plotted in
the Figure.

The sge of the subjects was recorded at the time of the ini-
tial refraction. Slnce the interval between the first and second
refraction was as mueh ss &8 months, some of the patients weare
over thirty at the time of the second examinaticn, |

411 the patients were caucssisn.

There were 20 femsles and 2 meles in the study, Female and

male subjiecis were snslyzed separstely and in combination.
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Special Characteristics of the Zample
Sizty~five percent of tie subjects in the study sample were

medically indigent, and were on Mediceld, The statewide percen-
tage of Medicaid is rifteen percent {Campbell, 1977). This
wnusually nigh percentage indilcstes the uniqueness in the char-
gseteristicn of petients in the amsmple,

Most of the petients in this study were exploring "slterna-
tive life styles™, l.e., they tended to wuse marijuana and L3D,
had sezuslly Yopen" attitudes, worked and lived in low-pressurs
gituntions, and tended to be interested in growth-orlented scti-
vities such &3 yoga, meditation, message, Kroup anu individuasl
paychotnerapy, "natural foodsh, ete. The patienis had been ex~
pesed o ideas and methods of vision improvement {such as Bates)
and/or came to the office for advice because they knew of the
examinerts interest in Bates and vigion improvement. Generally
they came expecting to be counsellied on vislion improvement,

No data was avaiiable to distinguish beitween patients so
inveived and patients whe were not involived. The number of

patients who fell into this category is not known.
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Reseagrch Instrumentation

Equipment
Refractive informetion and patient history was recorded on

a standard optometri¢ form.
An American opticel 590 minus cyliinder phoropter was used
to aid in devermining the prescription. This instrument contsains

1,000,000 different combination of lenses.

Yeriahleos Measured
Date, Date of exam wga recopded.

Patient Higtory. Age, gender, and contact lens history

wers ascertained,

Refractive Error., Data were recorded for each eye separ- -

ately, The prescription was determined using common techniques
of pefraction {Borisn, 1954). In determining the lens power for
any patlent, thers is a ghoice of prescriptions available. The
optometrist can prescribe the least power lens which rllows the
patient to see 20/20 size letters on the distancs test ohart
{see Definition of Tepms}, A meximum sculty prescription algo
can be measursd by ssking the patient which lens power glves ths
meximum senae of clesrness. The range of lens power from minimum
20/20 to waximum clarity is usually 0.75 diopter (D) (Hirseh,
1963}, This range varies smong different patients, The patients
wite practiced the Bstes' sixercises oif'ten had a range of 1.50 to
2.00 or more bdetween minimum 20/20 and meximum clarity.

Some vision professionals give uhe maximum clarity lenses

routinely, others give the slightly wesker prescription, i.e.,
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0.28 U Less than maximum, Thls latter procedure 13 the most come
mon becsuse peitients will often experience strain with the strong-
o5t presepiption {Hirsch, 1963). Some petients demand the stronge
o8t and others demand the weakest lens power to give 20/20 acuity.

The maximum scuity lens were chosen in sll cases in esil ihres
offices including hoth exsms of the study sample. This procedurs
was conaldered necessary by the examiner since it wes not known
whether the previous prectitioner used the maxlmum or the alightly
reduced preseription for the patientts lensey, The meximum
scuity lens tended to biass the dete in the direction of an sapper-
ent ineresase in myopis but this was the only procedure which was
guaranteed not {0 prejudlce the resuits in favor of supporting
Bates., Therefore, the examiner assumed 1t was the proper choice
1o make.

The achtual prescripiion was medified in =zome caaes where
there was an astigmetic component te the myopia. ‘here is s
standard formula which converts the asiigmatie component into
what is known as the equivalent sphere {Bopigh, 1957). 1In this
modifled form the preacription represents the asverage smount of
mycpia present and was much sasier to use in comparing eyes and
in computing the dats.

e foilowing ls an example of the procedure ror cbiaining
the aversge refresctive erropr for sacit sudbject, For an sye with
1.00 diopter of myopla combined with 0.50 dicpter of myopie
astigmatiam, the spherical wguivalent was determined sa Ffollowa:
oié half the astigmatlem is counsidered to pe equal to tne aversage
spherical refpactive error, hence, 0.50/2=0,.25 dicpters of myopis.

Tols i3 then added to the exiating myoepls, 1.00 + 0.28 = 1.2k
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dioptars of myopia {sguivalient aphers) for the eye.

Refractive Drugs
Ko ophithalmic drugs were used in the examination., This ine

cluded eycloplegics whicn are often used in refraction te expand
the pupil and eliminste scgomodstion. The literafure comprring >
eyeloplegic with noneyeloplegic data for aduits show no differw
ence in refraction (Beldwin, 1964},

Sample Time

The patients returnsd from flve to sixtsy~elight months Iater
for a second exsmination as they fellt the need for it. The
average intervsal was twenty-Iour months., Some reiurned to obtain
& new frame or becpusge they had broken a lens op lost thelr glags-
ed. Some came because they felt thelr glasses were too sirong,
othera because they felt too wealt., Thus, sample time wes deter~
mined by the patient. Since thaet dates of sach examinstion were a

recorded, the ammple time was easily obtainable,
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Methods of Administration of Teating

Standerd Testl Procadured

Eye exsminations last spproximately one hour. Standard
directions and methods of testing were used which are aimilarp
to those used by most opbometrists and whieh have Deen des-
eribed in detail by Borish (1953). Taing the phoropter (see
Research Instrumentstion), the sphericsl and astigmaiic com-
ponents of the prescription are determined for each eye sopw
arately. Both eyes sre then examined simmltenecusly for prow
por balance. A4 routine examination progresses through varicus
steps using objective meamsures and psychophysical techniques
until the prescription is determinsd.

Variations in FProgedures

The mechanics of determining ithe refractive error were
egquivalent te the siandsrd procedures used by ctnér cptometristy.
However, Gotilieb's manner of conducting the examinetion does
differ somewhat from the typical eye exsmination. This giirfer-
ence is essentlielly ome of style and it iz in keepling with the
charecteristics of fthe alternsie style of life of meny of the
patients. The atmosphere in the office iz cssusl, relaxed, snd
non=authoritarien. There is an emphasia upon patient responsi-
bilify and the informaticon found in the sxamination ig discussed
speahly with the patient so that the determinastion of the finsl
prescription power of lenses ig & mutual decision. Because of
the orientation towards humanistic hesith care {(i.e., that the

whole patient is Deing examined and not just the eyes and that
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the emctional state of the patlient is an lmportent factor in the
dotermination of the refractive srror)., Gottlied is especialliy
sensltive %o the feslilings and level of relsxaticon of the pastisnt.
An eye examination requlres & close scrubinizetion of the
patient and some patients experience grest anxlety during an
examination for thet reagen. The manner end procegure is often
altered in order to ellew the petient sto be comfortable so thas
a valld measurement could be obiained, Fluctustiona of over one
diopter on many cccasions nave been observed as tne patient
changed moods auring an sxamination. Since tne style of sxame
ination did not enenge during the time of thne experiment, the
internal consistency of the data for each expmination (the first

and secontl) was not sfrected.

Yaprisbles pot fonsidered

Pata were not recordec to differentiste bpetween those whe
did or did not practice selfl-improvement or vigion ipprovement
methoda. Aftempts to gather these data wers nmade and Ister
sbandoned pecauge of the wide variety of factors invelved,
Some patisnts choose To go without their glasaes or to wesar then
g8 iittie as possible, Some wear their glasses all the time.
Some prefer 1o do vislon improvemeni exercises routinely every
morning or svening for s get number of mimutes; some do saxerw
cises only a lew days ¢sch week; otheras do little tormal ezer«
clge but remember Lo be aware of thelr bresathing and eye relaxe
ation—and the association between tnese processes sand improved
vizion, Many individusls had dope little or no work on their

ayos, others had read books or had even attended classes with

dptes Lemschera,
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Some patients were inveived in & variety of psychologiesl,
phyaical, nutritionel, spiritusl, or otner theraples; others
tock no interest in sucn procedures, Some patients did not work,
others held full-time jobs, and some wepe students.

Recording defa on such a variety of items saemed impeossible,
and isolsting any one factor would have yielded only fragmented,
mesningless information of the existing state of Enowledge and
methods of analyais, 1t seemed more reasonable to group sll
paitients together, the interested and the disincliined, Lhe rour~
eyed with the near blind, tne private-payers and the welflare
patients, the medlitstors, and the yogis.

At the time of the initiel examination those who were interw
ested received counseling on vision snd healib awsrenesa, with
an emphasis on bresthing., They were alse given instructions in
ragard to Bateal! exercises {s¢e Appendix Ome for s handout given
to most patients}. Date on who did or did not psrticipate in
tnis procedure were not recorded in & way uselul for this study.

The prescripticon which the patient received was gZenerslly
4egs than the maximum which could have been given. This wes
due o the authorts observation that paltients who received wesk-
ened prescripitions tended to get belter more easily than patients

whe received stronger lenses.
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Treatment of the Dats

Synthetic Procedures

In order to cover as many aspectsa of anelysis aas pogsible,
the treatment metnod is a hybrid of parametric statistical as
well as dynamic snalysis (visual curve fittingi. Clorrelation

poefficients and tests of significance were computed,

Analysis Model
the development of g method of anzlyzing davs for popula-

tions of subjects such es the one in this study is s majlor intgr-
egt of the author. Several studies which review methods of dats
gnalysis have besn presented in Chepter Two, These atudles show
refractive changes over time. The methods of ansliyzing the data
ailow for a visual interpretation ¢f refractive trends. Dynamic
changes In refractlive error are cbiglned in the studies which
plot the refractive velocity (Buecklers, 1953 and Hofatetter,
19%3) and the rate of change ot the refractive veloelty over
time (Siataper, 19-0). ‘Yhese methods of anslysis are especislly
valuable for small sample populetions which are belng used as
probes for airecting the course of ongoing research. Small
cnenges over relatively snort pericds of time are amplified

and the dynamices of the changes can bBe directly inferred from
the graphs., 7The data in the present siudy will be analyzed
secording o the methods deszcribed.
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Reliability

Standard equipment and stendard ftechniques were uged in the
examination and the tester wes educated at an sccredited school
of opltometry and holds & license to practice cptometry in the
State of California. This, by definition, establishes the rsll-
gbility of the data.

Vaiidity
¥elther the tester nor the patiendt was concernsd with the

current study hecause it was done reirospectively. Since the
styie of the examinstion and the instrurmentation was the same

i the first and second exeminetion, any uniqueness of the datis
due to unugual attitudes or examination style would tend %o be
deemphagized. On the basis of these considerations the findings
are considered valid.

It muat be noted st this point, however, that peculiarities
of professional and of patient population charscteristics such
&8 tnose which have Deen deseribed in this study make it impor-
tant that the data bsse sstablished in this study be considersd
a5 unique, The dats base is designed to be used only in assess-
ing further regearch with & simlilar population and in comparing

this pepulation with others.
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CHAPTER IV: REIULTS OF DATA ANALYSIS

The emphaals of thils study was on developing a method of
analysis for use in futurs research and Yo examine the changes
in refraction for a semple of young sdult myopes. The findinga
will be presented im visual form based on canonlical precedent,
Intersction batween the variables and dynamic tendencies wiil
pe inferred from a visusl analysis of the graphs and from sia-
tistical analysis. This form of presentation alge allows the
opportunity te compere these reaults with resulis from past

regseavrch in the fieid,

Analysis Model
First the histograms of the digtribution of refractive

srror of the three optometric populations and the subgroup sanm-
ple will be compared to establish the credibility of the sampile
uwaed in the study. Next, the dats for the study sample will be
dizpiasyed. The varisbles in thiz study include: age, refrac-
tive error (first refraction), refrsective error (second refrac-
tion}, and the interval bhetween ftne dats points. These will Le
displayed for the total populstion as well as for maleg and fe
males separabtely. ‘Yhese results will be compsred in seversl
waya, i.28., for refractive change, diepiric velocity and degree
of refractive error, dioptric veloclty and age, and dioptric
velocity over time, When appropriste, means, stapdard deviaw
tiong, testas, .and correlafions will be computed, These reaults
will also be compared with the historical data, The raw date

13 presented in Appendix Two.
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Summary Date
Figure 10 depicts the distribution of refractive srreor for

three optometric poputations of myopes and for the sube-group
used in the study. The refractive error histogram is composed
of hii2 data points (patients} contributed by Gottliiedb, of which
52 constitute the sample studied for refrsctive error changes,
211 date peoints contributed by Campbell, end 99 data points cone
tributed by Shipley. The mesn of Govtlieb's large semple was
~2.83 + 1,75 aiopters, for the sub~sampie -2.6% +1.73 diopters,
for Campbell -2.4v *1.75 dlopters, ana for Shipiey -2,33 zl.ol
digpters. MAneiysis of the graph snows that there is littie
difference in the distribution of refractive error betwsen the
groups. Thiz ia interpreted to mean thal the datg bese is not
unusual snd the semple iz asgumed 0 be & normal sub-group of
the population o myopes abt large.

Figure 11 is & histogram ol the age distribution of the
sample. female, male, and combined semple populetions are all
plotted, Distrisution for eacn group is similar, the female
mean is 25,28 + 3,00, tne male mean is 25.70 #+ 2.7Y, sand the
combined mean is 25.4%9 & 2.9V Fears.

Figure 12 displays the length of time belween the first and
second refraction ror males, remales, and combined- sample.
There 1s little difference vetween the groups. The mesn inter-
val for females ils 24,21 +11.84, tor males is 22.67 17.0Y, and
ror the combined sample is 23,96 £14.01 montha. The average is

nearly twe yaars.
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Pigure 13 iz s nigtogram of the frequency distripution of
the pretractive error ror remales and maeles for the irst snd
second eys exsminstion, The femele mesn for the first dats point
was =2.28 +1.26, fror the second data point ~1,99 1,31, tor the
‘first male dava point -3.09 #2.09, and for the second ~2,86
42,71 dicpters. The refrasctive error mean for females was low-
ered {lesa myopia} by 0.29 and Ffor males bbb O.23 diopters,
Figure il is & similar greph for the tobtal group. 7The mean for
the first refrsction was ~2.65 +1.73 and Yor the second was
-2.39 +1.80 diopters. The difference between the two means
ghowed & décresss in myopls by 0.26 dioplers over an aversge

time interval of twenty-four months.

Intferential Data

The following dats will show trends in refractive shanges
gend interactiona among the variables studied.

The frequency breakdown for refractive difference between
the firat and second refraction for male, remale, and combinsd
samples iz displsyed in Figure 15, There was no significant
difference between the mesns of the females and malez, I1f the
means are compared with & diopiriec change of zero {Hirsch, 1983}

there 1a a significant ditference at the ,001 level of confi-
dence, For females the mean was 0.29 #0.49 diopters {(t = 4,35,
p 001}, tor males the mean was 0.23 +0.48 diopters {t = 3.30,
p 001}, and Yer the total group the mesn was 0.26 30.47 diopters
of change {{ = 5.756, p .001).
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Dioptric velscity, or refractive velocity, is a dynamie
megaure of the change in refractive srror per time {montha),
Thig is & vsaluable meansg of specifying retfrsctive changs because
individusls or groups can be compared with ea¢h other or with
control dats after relatively shoprt pericds of time, This could
be useful, for example, in experiments concerned with apecific
ropedlial techniguesa where it would be inefficient to wait for
iong periods of time for reasulta. 'The rats o dicptric change
tor a given patient in routine refractions could alsze be com-
pared with the sxpected veloclity at the same age whicn might be
ugeful in providing preventive or remedigl information for
patient counselling. The remainder of this chapter will sxplore
dlopiriec velecity and its intersction with the varliables of age,
degree of refractive error, and the lnterval of time between eye
examinations.

Figure it ia s hiatogram diaplaying the dioptric velocity
for tne female, male, and total zamples. The means for each
group wilil be compared with a refractive mean of zeéro rate of
change, The mean for femsles was (.08 0,033 diopteps/month
(b = L.02, p .00L), for males 0,019 +0.035 diopters/month
{t = 3.5, p 001}, and for a1l 0.018 10.03 diepters/month
(% = 5,385, p 001}, All groups were changing toward decreased
myopia. There was ne gignificant differvence between males and
femeles,

The relstionanip between patient age at the time of the

first refraction and dioptric velocity is visible in the geat-

terplot in Pigure 17. The grouping of data points EDPOST'S
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Figure 156 Freguency distribution of dicpirias velocity

The nistograms show the distribution of fthe refraciive
error ¢hange per monin beiwsgen the first gnd second ref-
racvicns. HNegative dleopters indicate increase in myosisa,
peaitive indicate decreasing myoczia,. Comparison of ine
means for males and females showed no significant differys
ence, put all groups were algnificentiy difflersnt from
zere change a® ihe ,001 level of confidencs {t test),
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nearly vendom for female, male, and combined groups, with oniy
a slight suggestion of an increasse in veloclty with incressing
agé. The correlation is not significant {coprpelation = .056}.

The intersction between the masgnitude of the refpsctive
ervor (first refraction}) and velocity ia more apparent as sug-
gosted in Figure 18 and Figure 19. Diopbtric velecitiy increases
{towsrd decreased myopia} with increasing refractive error, but
only moderately. The correlation of b is signiticent only at
the .07 level of confidence for the totel group.

Figure 20, for females and males, and Figure 21, for the
total semple, are scatterplots showing the relationship between
the interval of time {months) between the first and the second
relractive examinetion and the kiopirlice veloeity. 1t is sppar-
ent from the graphs that the largest velcocity (decresse ipn myo-
pia) happened within the periocd of time just following the first
rofractive examination. The correlstion of ,22 ig significant
g +05) for the combined group appear similar, the velocity
spproaciies zerp st about two yesrs and seems to be most rapid
berore ten months.

In the last two graphs the trajectory of each eye of all
tne patients is plotted. The trajectory is 2 line drawn between
 the data polint for the refractive error at the age of the patient
&t the itime of the {irst examination and the data point for the
ssceond examination. The male and female chearacteristics are
plotted In Figure 22 for the totel sample in Pigure 23. Thess
graphs show the information contained in all of the other Pigures

in this Chepher. Visusl inspecilon of the trajectories shows
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Figure 17 Diopiriec veloecity end age

The dicopirie veloelty, change in diopters per monih, is
shown for females, males, and combined gamples, as 1t compares
with the patientl's age &% the time of the initisl relraction.
Minus veloelty indleates increasing myopla, positive indicates
degressing myople. Visual inspeciion of the geatterplois
suggests that the oldsr the pastiend, the more positive the
veloelity., The relationshliy wez only moderate, howevern,
correlation = 056, not significany.
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Fameloa

Dioptars {(inltisl refysciion)

Relationship between dioptric veleeliy and refractive error {gender)

The refractive error measured at the first examination is plotied with
rospact Lo the dioptrie velocity for males and femeles. Positive velocity
Indicates decreasing myopis, negative indicates incrsasing myopla. REuch dot

represents one eye.

a0t
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Velocity {diopters/month)

4h

Figurei9
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Diaptgrs
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{initial refraction)

G

Relatlonship between diepiric velcelity and

refractive error (total group)

Seatterpiot of the total group suggests that the
larger the initisl refrascticon, the greater the velocity
towards decreased myopla.
coprelation = .bh,significant &t the p = ,07 level,
Hegative indicates inereasing myopiz, positive decreasing

myopla.

Zach <dot prepresents one gye.

The coprelation ils moderate,
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for males and females

The c¢change in diopters per month ig pletited with respec: to
the time, in montns, between the first and second refraction.
Baen point represents one eye. The minus wslocity rerresents
inereazing myopis, plus velocity represents cdecrsasing velocity,



108

Tetal population
20
K
33
g
E+.15 )
1
L
3
Moqﬂ >
[}
i [T ]
"
b
;s-;i*.ﬁ o .
+ 5 -
et L " L]
o . .
£ . e . =
P . B LT . .
;'_i?- i‘{}{} L] w e 4 n ¥ r : et e Lok »
-, 05 = = .
. 7K ) ¥ it S 36 38 &7 I Se
Months (between refractions)
Figupe 21 Dioptric veloceity related teo interval between

he change in diopters per month

the time,

Zach point represents one eye.
Ing myopia, plus represents decreasing velocity,

refractions, total group

iy plotted with respecy to
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the number of patients st ssch age, the asverage and dispersion
of tne initiasl and subsegquent refractive srror for tns samples,
the decrease in myopia, the refractive velccity (slops of the
lineg), the velocity compsred with age, the velocity compared
with tne amount of refractive errvor, and the velocity with re«
gpect to interval {(horizontal distanse between data pointa).

In sddition, the relatlionsnip beiwsen the two eyes l'er esch
patient can D observed. When two trsjectory lines atari st
the same age and end at the same age, they reprsagent twe ayes
for one patlient. Some trsjectories are persllel and close to-
gether incicating that poth eyes were of similar refractive
srror and changed in & similar way. In some cases one eye has
& mich greater refrective error than its pertner, bui both
change in a peralliel feshion. in other cases the pair of lines
for a given patient diverge away or converge towsrds each other
wWith time, indicating tnat the eyes ware becoming less or more
similar respectlively. Some patientd eyss are widely different,

others only slightly different rrom each cther.
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Figure 22 ‘Fralectories of refractive error st age for meles and femalea

Ench eye at aspeh age {at the time of refraction) ig plotted for refractive
prror ond the twoe peinta for each eye are then joined with & line,

01t
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Rafractive error {diopters)

Yaars

Figupre 23 Trajechories of reflractive error gt ags
total group

Each eye at cach sge {abt the time of refractien)
is pleotted fop pefracgtive erpor and the twe points for
sachn eye are then Joined with a line,
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Summna of the Findings

& comparison of the Ireguency ﬁiétributien of pefractive
srrors tor the study ssmple with those orf other samples showed
that there was a simller dlstribution of refractive serrors for
all the populations studied. This establiished the credibility
of the study sample. Summary data showed iittle difference
between males end femslesa. Average age r'or the total sample wasg
ZEWJS £2.90 years. Average interval betwsen the first and se-
gond refractions was 23.90 +14.01 montng. The mean refrasctive
error I'op lemales was =-2.28 +i.2b, ror males was -3.09 +2.09,
and for the totel wea ~2.65 +1.73 dlopters.

inferential date ahowing the trends in refractive changes
and intersctlions among the varisbles wag examlned next. There
was 1ittle difference between the genders. The average retrac-
tive error changed towerds less myopis by 0,30 +0.4% diopters.
A tast comparing the mean chsnges wiith zerc changs wasg signifi-
cant at the 001 level of confidence. The reie of chenge per
mopth {diopiric wvelocity) for the sample was 0,018 0,034 diop-
ters/montn, winieh was significantly different Irom zers rate of
change {p .001). The correlation between dioptric velocity and
gge wea not gsignificant, but the rate was slightly higher with
incresge in age. Dileptric veloeity correlated at the B4 level
with amount of refrsctive error, but the aignificance was only
.07. The grester the refractive error, the greater was the
rate of decresse in myopia. The interval {time between exams)}
was correlated (.22, p .05) with dioptric veloeity. The greatest

rate of change occurred within the first fen months foliowing
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the initial refraction. Inspectlon of trajectory lines plotied
for escn sample group snowed the prelationships between tnhe var-
isples already mentioned and the similarities and differences
batween the two eyes ¢of sach patient. A variety of reapcnses
wore deseribed,

The implications of these findings snd the use of this

method of anslyais will be discussed further in Chapter Five.
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CHAPTER V¥: REVIEW, CONCLUSIONS, DISCUBSION ARD BUGGESTIONS

This dissertation consisted of two mejor sections. The
rirst was an exemination of the credibility of Bates! ldesas and
the development of a model of myopie based on recent psychophy-
sliojoglical research, The second was a pllot study of myopea to
examine trends in refractive error change and to determine the
practicel impllcations of future presesrch in the fleld.

A model was developed through a syntneslis of concepts Iin
the fleld of neuropsycnology which supporis Bates'! ldess. On
the besis of the model, myopla la explalined &3 a cognitive bew
havior style which relatea to Betest concept of mental strain
and te Privram's goncept of cognitive siresa. The phyaiclogl-~
cal manifestations of mentel astrain were explainee 1n tverms of
autonomic and mascular changes in the body wnich lead to nyper-
conatriction of the sxtraccular muscles which lengthen the gyew
bell snd produces myopis,

The gecond pert of the dissertaiion s related to tie firat
gince it cutlined s possible method of anaslysis, descpibed s
potentiel control sample, and examined refractive error chnanges
in a femple of myopes. Hesults of the atudy showed that females
and meles were similar with respect to tne refractive dsta., Ths
rpatients in tne sasmple reduced their myopia. The speed of re-
fractive change was faszer in the initisl pericd following re-
fraction but was not statistically relsted to patient age or
refractive magnitude, This was & pilot study of changes in &

particular group of patients; it was not an sxperiment of methods
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of curing myopia., The fifty~fwo patlients in the study had been
exsmined by the suthor in his optometric oifice on twe occasions,
ware myopic, were in their twenties, and had never worn contact
lenses. The method of date analysis was Ly perametric statis-

tics and by visual inszpection of graphs,

The Model Compered with Frevious Studies
Revurning o the literature reviewed earlier on the etiow

logy of myopia, the genetic, metabolie, conditions of use, and
the psyehologieal factors must be examined in terms of tne in-

formation preasnted here.

Genetic Theory
What is it that is inherited by the myope? Not necessarily

the speecific anstomical curvabures, thicknesses, or distances

in the e¢ye which develop to form the myopia. Potential styles
of brain functloning or prepensity for over or underrsection of
autonomic response (fight or flight) systems might be the common
factor, It is indsed difficult to¢ separate geneitic factors

from epvironmental csauses gince the cognitive style of a child

~results from the ways in whieh hie or she hasz been exposed tg

iearning snvironments and the apecific demands which are placed
upon the sltuation., For example:
oo Phiyaiclogicsl responding during stimulus intake
depends entirely upon how & tagk is constructed and
whether it is primarily & categorizing or reasoning
proviem (Pribram and McCGuinmess, 1975)
Myopia might be "contagious” and passed on unwitiingly by parw

ents and teschers (Bates, 1920). Indesd, myopis seems %o ba
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sseprecipitated by confliets involving discipiine,

poor gredss, incongenial sascciates, unsympathetic

supervisors, and other faciors indigenous Lo the

educational world {Burch, 198k, p. 17)

The nature-nurture gqueation ia veyond the scope of this
paper, but the evidence conbtained herein suggests that the lssus
ve considered in s broeder lignt then 1t hes been. That there
ney exist a gensti¢ factor does noi eliminmste the poaglbilitly
of preventing or curing myopia, insofar ss it may be the funec-
tionel reaction, not the anatomicel structure, which la inheri~

tod {Darwin, 1965/1872).

Metabeolic Theory
Yhe model which the experimenter has proposed would account

fopr differences in metabolic chasrscteristics besiwsen myopes vs.
nogmyepes. Theas metabollie differences were found by Botnman
(1931), and others (see p. 19}; a reexamination of the problenm
ig indicsated in light of this new information. Wood (1927} eng
cthers found that young myopes have depressed levels ¢f fres
ioniec esleium tG&++J in the blood compared wiith controls. Low
caloium leads to musecls tetany and hyperexcitabllity of nerve
and muscle, sapeclially sympatnetic nervous system transmitier
chemicals which heve hesn implicated in the speclal type of {50«
meiric contraction referred to spove. {Information concerning

i

Ca s Faagﬁ, biload slkalinity, breatning, ete., comes from

#roo., {also written pl0.,} is tnes partial pressure vf carbon
&iex§ﬂa. In biood the pPrincipel gasses are oxygen and carbon
dioxide. The relationship between tnese gases delermines the
pH (scidity or alkalinity) of tne blood, Gaeses in a2 mixture
exert pressure {i,e,, tendency Lo go inte sclution), sach gas
axarting pert of thsat pressure (partial presaure}l.
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Bapd, 1961, unless referenced otherwize). Feldman (19503) and
others found that the sdministration of calcium and vitamins
did not arrest the progress of myopls, however., Since it is
tue ratio of pound teo free ionic celeium that 1s important in
nyperexcitablliity of nervous and musecle tissus, and not the
overall amount of calelum in the body, it is norv surprising
wnat changes ip diet did nothing to change refraction., If it
is nmotr distary, what might be ¢susing thne decreased bloed lesvels
of ¢a*7e

The Ca’™ level in the blood is related to plood pil which
1s determined Ly the Peo, in the blood, When the bloocd is slkaw

s

line, the ¥Fco, is low and the (a ig low as well. Rlcod alka-

2
iinisy and Feo, ape alse related to regpiration, which has been
reporsad to be abnormel in individuals sut'fering chronie iso-
matric muacle tension (Heieh, 1%49}). The author bas opasrved
elinically that myopes exhibit Biot's bresthing (deep breathing
ior one or Iwe breaths, foliowed by prolonged breath-holding).

It is interesting t¢ nete that low Feo, ia related o Dypervenw

o
tilation, which is the opposite of what one would expect in
patients with chronic Biot's breathing. The common factor which
relates these two conditionsg may be ¢xplained as tfollows: “during
taaks which involve wvigilance snd cognitive effort, uncontrelled
aocmatomotor movenent is minimized end the sympathetically domisw
nated isometric muscle contraction increases (this form of tonic
miscle contraction is anseroblic, wheregs tne somatomotor muscle

sontraction is serobic) {Pripram and MeGuinness, 197%). Thia

mesng that lesa oxygen ia consumed in the metabolic processing
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teking place in the body, which would lead to & deeresse of ?aoz
in the blood., The decpessed breathing (Biot!s bresthing) might
be a response mechanism designed to increesse the blood Fcﬂé
through respiratory contrel, Watson (1972) reports s mental
dlsoprder syndrome in whieh the petient ls continuelly setting
high self-expectancy geals which are rarely met and which keep
the patient in & conatant state ob effort and anxiety in attempw
tipg their fulfiilment, Psrtinent to this discussion, these
patients were lound to metabolize s deficlient amount ol oxygen
and to have decreased Peog levels.

Kelleyta {1971) descripiion of nody chasrscteristics of
myopes inciuded an increase in muscle tension st the dbase of
the sikull. (This observation has been confirmed in clinicel
experience}. This type of muscle tension at the base of the
ghkull is known to decrease bloed sireunlation bto the brain and
need {Jones, 197¢J). It i1s interesting to note that one of the
medical treatments for Blotls breathing is to decresse plood
cireunlation %o the brain {Bard, 1961}, The chronic tension at
the basge of the skull may be a compsnsatory mechanism to deal
withh the decressed ?aaa levels in the blood.

Therefore, if the body is caronicslly using oxyzen during
habitual cognitive efforting, it is possible tnat depressed

preathing osn exisgt with low Peo., and low Ga*+ biood levels.

z
{The incidence of myopis has been related to tne incidence of

dental caries) {(Eirsch and Levin, 1973) which mignt also relate

o caleiuwm level and factors juat discussed).
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The information offered in the above dlacussion is conjecw
tural, but has been inciuded o empheaize the importance &f
brosdening the bases of investigeltions of ractors relsted to
myopia. Parther investigation of the relationships between
myopla and the phyaiologicsl Fzetors discusaed could yield im-

portent practical informetion about the myopblic resgponse,

Gonditiona of Uas Thaory

Some past studies {Young, 1963} have indicated thal the
rma jor cause of nearsightedness is reading., The model developed
in this chapter would predict thet reading is a csusal facher
in myopia. The process of resding nhas been desoribed earliier
89 & vigilance tagk requiring cognitive effort. It has been
suggested thai the physliologlical chaenges which secompany cate-
gorizing, while reasoning, lead to a typs of visuesl motor cone
traction which can result in myopis.

There must be more factors than just resding invelved in
the production of myopia, because not all chronic readers begcoms
myepic. The paychophysiclogical model presented suggests some
possible factors which mignt resolve the apparent paradox., COpe
poasinle difference between the myopic.&nd the non-myopic readers
concerns the relationsnip betwesn the aroussl response and fron.
tal organlization. 4 low threshold of arcussl (& hyper«reacti-
vity of erousal) might require more cognitive effort to maintain
the brain organization for resding. Hvidence supporting this
poasibillity ia the snisrged puplil which is go charscteristic of
myopes. Another poasibilivy might inelude the caleium level in

the blood., It nes been indicsted that low ionie calelum cnusesn
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hyper-reaction in nerve, muscle synapses, and increases the re-
sponaiveness of the sympsthetic nervous system. The factors
relating to calcium level are varied mnd include blood alkalinity,
Feaa, breathing, digestion and diet. The payenophyaiaiégieai
model broadeng the perapectives for investigating previcusly
iscleted relationships and invites research whioh might lead to
remedirl and preventive approaches to the probiem.,

Studies whien show & peositive relationship of myopls witn
intelligence, profession and city living have been reported by
porish {1954) and others. 'These can all be relsted to sapects
cf 1life wnich encoursage the brain organization patterns of self-
gontrol and cognitive stress, Farmers for exasmple are not
ugually in situstiona which demand tne xXind of wigllant mental
attention which students or highly stressed professionals are
used to. Thelr reality structure is rerely in question. The
regearch by Streff {1974) in which he reported a decresse in
expected myopls in & stress and anxiety reduced gchool environ-
ment adds support for the medel. If learning casn be structumrsd
in more megningful ways, the need for habiitual vigilant mentsl
control can pe rediuced which may lead to the reduced incidence
of myopia.

YToung's (Ivyel) work with monkeys who were confined for one
year in boxes slighteen inches Irom thelir eyes produced nyopisz.
This result is not incompatible with the model since the many
variabley introduced by this procedure gould inelude emotlonal

and physiological reactions besides tne limitation of visusl

¥ixation distance, Thne faet tnat monkeys held in chairs {with
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longer fixation distances) and monkeys in captivity have 2
grester amount of myoplia than do wild monkeyz In furiner evis
dence against the mere reduction of vieking distance, Thne
ceausl elements are not ciear, Why lighting levels snould
infiuencs the development ¢ nearsightedness (Luclish, 1939
gnd roung, 1966) is nov clear, This eviaence deoes indicate
& possiple physicilogical effect and is pot incompatitle with

this model.,

Hiclogleal Variation Ihecry

Thig theory iz refuted by the evidence tamt ametroplia is
not a random affsir {e.g., Sorsby, 1vey). It nas bean suggested
by van Alphen {1967} and others that an Active process invelving
cortical and subcortical dbrain centers works to kesp the lmeges
cloar on the ratina,., Wnen this process ls interfered with In
some way, asmetropia is produced.

The modsl developed heére suggests thai extrsccular muscle
tension can change the rafractive state by changing eye langth
and tnls might be tne mechenism which vcorrsiastes the oculapr
compenents to bring about emmetropizatioen. Othsr researsh
eoncludes that eyeball length is highly correlated to ameiro-
pia {e.g., Balcwin, 196i). Cognitive atates of brain organizaw
tion have been implicated as caussl factors in chronic muscle
tenaiong of the extraocular muscles and cognitive mental states
have been shown to influence refraction (Gesell, 1549}, Thus,
the evidence which relutes the theory that myopls developes due
to acrmal random varlation of asnatomical structures glsc is

guive compativle with the proposed model.
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Psyenologicsl Theory

A proplem basic to the studies of personallity and its re-
tationship to myopie is that most studles are done after the
tact, that is, the myopes are measured meny yeers after the
onset of the myopia. Thisg is suggested by Zelger's (1978) [ind-
jing that low and medium (under two diopters; myopes measured
difrersntly on psychological teats then high myopes who mea-
sured more like emmetropes. 8She conjectured that personality
ant attitudes of myocpes progress througn stages as they pecome
more myoplie, Low myopes ahowed & strong aversion to the weorld
which is seen &9 noxious snd irrational. Noderate myocpes maine
tained a similar view of the world but their aversion to it was
more moderste. Low myopes were seen toe be glert and asetive in
challenging the world, moderate myopes became internal, with-
drawing from it by rejection,

Pelmer {1Yybb) compared low and nlgh sculity myopes and
found that low acuity myopes were more inward and leas sensitive
to sxternsl atimull than were hipgh aculity pastienta, His testing
involved aculdy and notjrefraetive aryor. His model explalins
how aeulty can ciange irrespective of relrective error torough
organization of the contrast enhancement mechanisms of the retines
and visual system mediated by the Irrontal aystem., If the fron-
tal system were suppressed, swareness o external cues would be
reduced and the internal processing mecnanisms {posterior system)
of reesoning {internally performed sctions) would dominate.
Palmer {1966} goes on to postulate that myopia is a coping rew

aponse designed fo avold bheing overwhelmed py visual overliosad,
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This is consistent with the model in that en over-reaction of
the arcusal mechanism will cause an emotional reaction which
would prevent the individusl from seeking inrormation from the
environment. ‘Thus & person would tend to aveld situations of
wneerteinty if possible. Zelger {(197%), however, has found
that myopes tend to view the world as uncertsin which would send
to lock them into patterns of neurcliogical behavior, They would
&% rirst actively slttempt to reduce the uncertainty by cognitive
effort with the accompanying muscular and mstabolice resactions
{isometric contraction}. Unce the psttern had vecome established
the peripheral changes would be involuntary end would be melnw
tained in the posture structure, for e¢xample, az myopla, 8ven
if the overwhelming aspects of the world have besn resolved,

Until thne more acute sspects of the struggie to establish
gertainty in the world had been rescived, %the myope would be
engrogged in seiive sfforts to understand as much information
from & dlsorganized environment as pesgible, The individual
woula attempt to caltegorize, vigilanbly melintaining attention
as much of the time g3 possible. This is competible with the
finding of Stevens and Wolff (1965} that myoplec cognitive giyle
is thet of sharpeners, lending to categorize rather than to synw
thesize -external cues,.

An individusl who has peen brought up in an atmosphere of
uncertainty and unrealistic sxpectations who is sager to succeed
and win epproval from suthority figures would tend %o try hardar

to undersiand an overwhelming enviroenment. Such individuals

would tend to fall inteo the categoriss of psychologlical tendencles
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indicated for myopes by variocus reseasrchers, They would ftend to
be dependent on approval Irom external aources rather than from
self. Such traits as shyness, introversion, socizl swkwardness,
smotional inflexibility, need for approval, avoliding confronw
tation, cautious with & high tolerance for snxiety, ovar-control
of amotions, low desire Ffor change, and high need to be good,
approved of, and to aucceed in high atatus activitlies, have

been consistently reported in the resesrch (e.g., Lanyon and
Giddings, 1964). HMyopes were also found to have reduced inecli-
nation for motor movement {Mull, 1948} and chronic isometpic
mascle tenslon {e.g. in the upper neck, Jjaws and throat} and
distorted posture {(Kelley, 1971}. This is predicted by the
model 2ince gognitive effort requires reductlon of motor rew
sponses énd inceresaes sympathetlceally dominsted isomeirle con-
trection of the muscilea.

The literature on emotion, persanalitf and psychology thus
supports the model., Huxley {1942} summarized the inter-related-
ness of psyehology with vision,

That a funetion so intimstely related {¢ our psyeho-

logical 1ife as vigion should remain unaffected by

tenglong having thelir origin in the conacious "I" is
inconcelvable, {p. 39}
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Tne Pilot Study Compared with Frevious Research

Tne agssumption of this dissertation is in agreement wiih
tne statement of Newell and Eirseh (1967) tnat good vision is
important snd that if is desirable to increase the siate of our
knowledge regarding the refrreotive ancmalies of tne eye. Butl
it disagress witn Mirsch (1963} when he urges professicnals to
deemphasize the possibility of preveniing or remedisting refrag-
tave error. Such an attitude closes us into the present para-
dign and foga our percepbvion of possible evidence to the cone-
trary. There 1s also disagreement with hkivsch's (1963} state~
ment that refractive error Goes nouv change between the ages of
twenty ana forty. The data of Slataper {1Y5u}, Jackson (1934)
and ‘ressman (1932} alss conbtradict Hirsch.

Filgure 1L shows the Ifracticn of people with myopia at yer-
ious ages. There 1s a noticeable decreass in the percentage of
myepes in the ege group rrom sbout Iwenty fto sbout age roryy-
five. This is an indicatlon that myopis must have improved in
6t least some ol the patients., Figures 2 and 3 indicate data
points ror Individusl patients. It is clear that some patients
chenge in the direction of leas mycpisa., Examination of the dats
from the sample study indicete concordance with the existing
inrormation., Figure 3 compares ithe mesn diopbtric veloelity or
the present study with the results of Hoffstetver's {1953)
study. The data peint in thiszs siudy ralls wishin the general
cluster of data polnts. Figure 4 shows the rate ¢of change of
dioptric velocity comparsd over time {ege level). The mean ¥rom

the present situdy shows an intersting relationmship to the cther .



i26

points. It is as iy they lie on a continuation of the directlon
established in the late teens. 7Thls relationsnip, iy wvalid,
eculd be interpreted in terms ol tThe sltered Life style of the
gample, i.,8,., 1f the alternative lite astyle represents & with-
drawal from & culture dominated by cognitive afforiy, then the
digposing fecvors leeding to myopis as discussed in {hapter Two,
would be minimized for the myopes in this study. This could
allew the continuation of the trend established in the laste
teens, This is hlghly conjectursl, put does indicate an interw
estlng applicstion of vhis methed of dats anelysis,

The datse in thisg atudy agree with Tassman's (1932} thsat
myopia improves in the twenties. DBuckleps (1952), Hofatetter
{1954}, and Slastaper {1950} all round improvement in some patients.
The conciusion, that some patients reduce their myopia, is sup-

ported by tne historicel literature,
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Researcn Questions

Thers are thres questions concerning the first part of the
study which relate to Batves, the etiology, and the psychwophysi-
ology of myopgis.

1} Does recent psychophysiclogical evidence fend to sup-
port Bates? fThe information presented in Chaptser Twoe indicates
thet Hatea' notions are gquite consisient with recently gathered
paychophyaiologicoal dats.

#) Can an etiological model be developed on the basgis of
Bates'! idess and psychophysiological concepts wihieh is compati-
ple with the literature on neersighitedness? The model developed
in this study predicts the litersture end integrates information
which previocusly had psen congidered sepsarstely from other infops
mation, 1t alse suggesbts the existence of clues Lo sid ocur
understanding of the problem of myopisa.

i} Should ruture pozearch de conducted on the basis of
BEates' conceptions? The purpess and velus of Chapier I'woe has
been based on the assumpltion that Hates made an inmporfant con-
iribution to our underatending of vision and refractive prob-
lems. The soundness of this mssumption ls suggested withing
the presentation of the meterigl and in the predictive velus
¢f the model. uhe time Is ripe for considering Bates as a2 major
contrivutor to this field. Technology now exisis for exemining
the details of his statements. PFurther rezesrech should be
Girected towerd this end,

The research questions for the second part of the disser-

tation, the piliot study, will now be considersd.
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1} Wnat are tne most important variables to consider in
analyzing changes in refractive error? The variables consid-
ered in thig study were ags, smount of rerrsctive error, gender,
and time after seiraction. The mean rate of chenge end the
amount of change was similar [or males and femmles. The amount
of change was not compared witn tne varisbles since the interval
netween refractions was not the same for all patisntz (the inw
terval ranged from flve to sixty~four months). The rate of
changse veriea widely sccording to age in past studies of child-
ren and advits (Slasteper, 1950). For the reletively nerrow
range {twenty to thirty yeers) investigated in this sample, the
voelocity (change toward less myopia) was slightly greater for
the older patients but was only mildly statistically signifi-
cant. The rate of reduction of myopla increased slightiy with
inepeasing refrsctive error but was not statistically important.

Most rapid chnsange too¥ place within tpoe first ten months
folliowing the first examination. YWhig is importsnt o know
aince 1t implies that patienmts should be examined and the pre-
seription reducea mere orien than suspectea.

0f tiose considered, the most iwportant varigble 1n ansiye
zing refraciive cnsnge is age accoraing o past stuuiss of g
large range of pges,

Some patients in tne present stuay improved patner rapialy
iBp to 0.167 diopters per montng while otners did not chsnge at
all. ‘lhis suggests tost other varisbles which were not consid-
ered in this pilei study are important. <The psychopnysiclogical

investigation of myopla presemted in Uhapter wwe gould incresase
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an understanding wiat the mest imporfant factors are. Muturs
research witn thls model recommended.

2} whet avre the most gsensitive methods of measuring retrasc-
tive cuenge? On the basis oI thnis investigation thne auingr odne-
cluded thay compulang tne dioptric valocity will allow tne most
AYMAMIC INTHPPrIetATIONn O Lhe GAaLZ. Lhis 18 LPUe not only reor
investigation oI samples of patients nut, once & GALA base can
po estgbilisnhea, it is alse TriRe wnen Working witn ingividual
pazlents. Mmphasizing fne aynenmic aspscet of retraciive cnange
\veloecity) allows for examinaticn of trendsg over anort pepiods
of time. Ctoerwlise, the paLient and une Lractitionsr mignt
nave Lo Welt oy ysara to prove tnat refractive error hss
chgnged more tnan an expgcted amount. The ract Ttnat mess
change takeg place in a relavively anort period of stime foliow-
ing & new prescription {Figure zl} suggests thay rreguent reo-
frecvions could implemeat 1ncressed improvement in mgayia;
the eifectiveness of this strategy can be measured vy deter-
mining tne velocilty &8t eacnh interval,

S} will wpe results or %tae sacond study refute or support
Devea’ ldess as expressed in the Lirst study? Wnat 1s ay issue
neére a8 whetuer myopia is a rixed anatomical conditiom {like
ringer lengtn}. If 1t van ve sfuown that myopis cen be improved,
then pates! coucepts are supported. if myopia is {ixea, tnen
tne eonverse is truye, The results of tnis study indicste Tust
myopis 18 & flexiple condition eng aoes reduce in meagnituce {(forp
aome individuals ss muca as 1,75 wlopters). The mean caange for

the toval group was & reduction or O.z2bé 047 droprers, signifi-
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cant &t p  .001. The conclusion is, thersfore, that the data do
support Batest! onbservation thai myoplas 1s not s Tlxed snatomie
can condition.

i} Can beseline dats be estadblished that will be useful
in future studies concerning veriables whict influence changes
in refractive evror? The dats cellected in thls atudy repre-
sent an historical statement about psychophysicloglcesl changes
taking place in a sample of young adults in Sonoma County,
Galifornie in tne mid-1970's. The trends whieh are suggested
in the analysis of the dats have established a point ¢of depar-
ture for future studies, It is important to conslider the pos-
sibility of spontanecus remission of the ametropis st the ags
level under consideration {or at any ege level for thst mattepr},
This fascet must be conglidersa when testing for the eifects of
manipulating specific variabiss {e.g., diet, remedisl techni
gques, underprescpibing, lens therapy, ﬁsyanotharaputic experi-
enge, drugs, lit'e style changes, stoc.}. ‘fhe ressarch conducted
in this field nhas veen plagued by just suvn proplems in experi-
mental design. Studies using control groups would be 2 more
powerful spproach. however, tnis is time consuming and imprec-
tical for private practitioners and it would be suspect lop
amall sample sizes becsuse of individual variation. Definitive
statementa aboul results in studies of this kind are not deduced
sasiiy. The estsblishment of bageline dats represents a more
practical way of stiaeking the problem. The pilot study of
this sample has been conducted in order to defins the difficul-

ties and to aid in the design of future resesrch.
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Bocausse of the luack of data about aspects of personallity,
1ife style, and other variables which might influence refrac-
tive changes, the usefulness of this study as baseline data is
limited. Nevertheless, it serves a wsgsiul purpose in producing
sertain provocetive findings as well as indicating ths direction

in which future investigation could proceed.

Discugsion

Although the model developed here is convineing, there are
gome aspects of it that ere founded more on s gynthesis of con-
gopts rather than specific ressarch data. Fribram'a concepts
are in fact theories about how things might work. Thsy do not
represent the Typicel tainking in the fisid. Fribram tends o
work intuitively and is involived in establiishing a more inclu-
sive paradigm than hsa been offered in the past. Ee fends fo
revise his ideas azs new information extends or conflicts with
his idessg. This could, of course, reduce the validity of the
model developed herein bub it i a more far-resching, nore
inclusive model then has been developed until now, It fillis
in an important link Detween the observed anatomicael, behavioral,
and theoretical thinking sbout myopis and it ¢ells stiention to
the thinzing of Bates whose ideas nave 30 long been ignored.

There are guestions wnich the model does not reach, forp
exampis, why one eye can be so differsnt from anocther and why
some people differ so greatly f{rom others in refractive responses.
There is need to develop measurea of the physiclogical and paye
shological varlables and Lo measure mnorse precisely the dynamic

gsapects of the eye's anstomy,
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Questions as o the scientific basiszs of methods of tregt-
nent of myopia have not been discussed. Lt will be interesting
to examine these in conjunction with the psychophyaiclogioal
evidence and Lo mesasure just how far rsfractive erroer can
change. Tihere may be different types of myopias which may or
may not be compatible with the idess suggested in this ressarch.
Ner did the disssristion conslider the other types of refractive
enomalies which Bates claimed had similar csuses {(i.e., menbsl
strain dus te envirormesnbtal stresses},

vhen consideping the possible Importance of this work within
the tramewory of humaniatic paychoiogy, the author would firat
point out myopla a8 indicating an adapiation toe an enviroenment
wiich ig less then heslthy. MNyopia represents a cuustriction
in the flexibiiity of the perceptual, adepvive, and sction sys-
tems oif ine orgsnism and therercrs, restricta the potentiul of
an individuald. If it is true that our ways of seeing determine
wiiat we 8ee, wliT wv ZNow, 80d how we think, fthen the cccourance
of myvpia has important remifications in terms of ihe more genw
eral propblem o1 the effects on humens of nedern civiligation.
vhe dramatic inoeresss n wyopis among the Esxinos in a two o
three generation itime span {(Young, 1969}, and the two wo uhree
times ineresse of myopls in Japen over & twenty-{ive year per-
iod wrich came ai g time of Industrislization and westerniza-
tion {Savo, 196i), are certainly grounds for considering myopia
an epidenmic condition of our time, The a3tudy of mycpis s g
social phenomena oi'fers £ clus to understanding the unheslthi-

nesgs of many culiural developments.

-
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Recently the paradigm of neslth care has peen called to
publie attention. Pelletier (1977} emphasizes tnat personal
nealth is & persongl responsibility and that normal stresses
inpoasd upon us by our institutions may be severely affecting
gur health. He sums up part of the slituasbion ss follows;

Bownh enhronic and acute illinesses have peen linked o
psyehological snd enviropmental factors. Fsyehoso-
metic digorders due to psycnosoclial stresses have
been in evidence sinece at least 500 8. C¢., whoen
Socretes stated "there is no illness of the body
apert from the mind."™ And yet, despite the perva-
givensss of the view that such a cormection exlistsa,
the precise c¢ausal links remain opscure, They seenm
to involve the antire life style of the afflicted
individusls. Xaeh civiiization naes its own kind

of pestilence and can control it only by reforming
itself,,..just Rs the great epldemics of tne nine-
teenth century were pregiplitated by senvironmental
factors which favored the activities of pathogenic
mioroorganisms, sc many of the dlsesses charscterw
igtic of our times have thelr origin in some Yeulty
factor of tne modern enviromment. Ferheps the most
important of these fauliy factors is excessive,
frea«~floalting stress which remsins unabsted and
eveniually induces psychological, neurophysiclo-
gical, and endecrine disruption. (p. 156~15Y}

ke describes syndromes of perscnelity style which proceed
verious disesses common in our culture and recommends that inw-
dividuels can learn to change themselves through self-awarpsnegs
#nd cpange in 1ilse styie which are reminlgcent of the approsasch
and thinking of Rates.

in the beant sensg of the words, Bates was & numanistic
payeholeogiast., He was interested in the full development of
numsn povential. He was not savigfied with what zgemsed o be
netural and normal--the incersasing dependency on artificisl
devices Lo cover up peychophysiclogical indicators of malfunc~
tion in the pedy. His observation was similer to that of

Mgslow {1967}
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We tend then to get into the sltuation...in which

normaley from the descriptive point of view, from

the veiue-free sclence point of view-—that this is

the best we can expeci, and that therslore we should

be content with it. From the point of view out-

Lined, normaley would bes rather the kind of sick-

ness or crippliing or stunting that we share with

everybody else and therefore dontt notice. {p. 155}

Batea {1920) was not content even with what is commonly
considered good vision and he described people who could perform
amazing acts of outstanding vision such as seeing 20/3 vision,
and geeing atars during dayllght. He siresgsgsed the virtues of
perfect vision which ineluded superior memory and highly devale
oped imegination, he formulated a theraputic approach to prow
blems of vision and perception that resembles contemporary hole
istic epproaches to hsalth, He investigeted people who had
better than noermal vision rather ithan exclusively studying people
with vision preblems, He exaemined the behaviorsl charscteriatics
of these lndividusls and compeared Ris findings ito those who
weére less fortunate. His ftherspeutic methods were designed to
teach patients to develop healthy habits of seeling and perceivw
ing.

Bates looked for causes, not jusi within the realm of visual
getivities, buil with regaerd for the total environment., Ee was
interested in both the individusl end the cultural constraints
of our society. His obgervations about the assumptions and
methods of our educstional institutions sre only recently be-
coming popular in the thinking snd literature of humanistic psy-
chology {(Harman, 1967).

That Bates has been so maligned and misunderstood is a

gross injustice which has impeded cur investigation of important
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problems in the worid of healih, It is time we take another look
at Bates, it is time we stopped paying Yiip serviee® fo the ldeals
of neslth and prevention; it is time that we seriously lnvestiw

gate conecepts and approsches fto develeoping whaet Teilhard de Chardin
{1941} called

.es8veP more perfect eyes withlin a cosmos in which
there is always something more to see. {p. 226}

Implicationg for Future Hesearch

This disssrtation hopes to establish the beglnnings of a new
paradigm for understanding and treating problems of fhe eyss.

The concepis expressed here need to be filled in with furtner
investigation of the neurophychelegicel aspecta which explain
more of the variables involved with davelopment, not only of
myopise, bub with the whole eticlogy and treatment of 211 disor-
ders ol the eyss. -

There is need to measurs more preclgely the wvarious auicno-
nic functions which might relate to refractive problams. We nust
expand our viewpoint in seeking the varlables which relate to
vision. ‘There is need to investigate tne validity of the ideas
expressed here especislly in regard to children.

There exlists great oppertunity to legrn more aboud the influ-
gnces o impreperly administered educstional methods whieh might
lead to problems of vigion and tne congtriction of consciocusness
which seems to manifest in so many of our ehildren, If a study

can show the effects o mental straln on schooel ehildren {as megw

gured by retfractive changes) perkapy it could lead fo improvement
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in the puradigm which dominates our educationsal Institutions.
The work of Streff (1v7i} mentioned esriler represenis a good
atart in this direciion.

There sxisia & great data poel in the oitices of vision pro-
Tesgicnals., Informetion about soclologlesl and anthropological
infiluences as measured by refractive conditions can lead Lo
betiser undersvanding of the infliuences of modern civilization
on the healin of humans, Resesarch is rarely conducted by indi-
vidual practitioners in the field. FPerhaps the pilot study re-
ported hersin can lesd to more work on small samples of pabtients
and to the establishment of baseline date for future undersiend.
ing of refractive changes in our populsation in terms of 1ife
atyle, cultural shifts, educational metheds, and perhaps the im-

provement ané prevention of vision preoblems. larger clinics such

as thoae ai colleges of optomeitry could investigate these matbers

and have g great potential for estabiiahing procedures for ime
proving and preventing myopia.

There i3 a need to investigate methods of eliminating reflracw
tive problems by the use of psychologicsl, nutriticnal, biofsed-
back and other approaches to healih, Specific techniques slready
gxist {(such as Bates') which have received little energy by the
sstablished regserch cesnters in vislon. Cther approsches such as
the use of blofeedback, variocus body theraples, acupuncture, and
¢elor have been mentionsd by individuals interested in improving
thelr vision.

In the author's work, the information contained in this paper
haz added greatly to future investigation of the problems. The

preosent pilot situdy was geverely limited due to g lack of dats on
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paychological and social sapects of the patients. The sxaminer

underatands enough background aboub the prelationanly of nutrition,

breathing, and myopia to formulste meaningful resesrch questions
and to open the possibility of ineluding a nutritional slement
in nis prectice.

The pilot study will be uged to design futures researcn on
paychelogical and life style eflfects on refractlive variations.
Thne suthopr is in the process of designing s queatiomnaire to be
completed by his patients and the patients c¢f other optomstristis
witicn will allow him fo research various demographic and sociow
logic facters. The questionnsire is being designed to test net
only the possibility of improving vision, but will sllow the
gggessment of the practicallity end validity of the psychophysio
loglieal model developed here, Resesrch projects on his theprspy
groups will be conduchbsd with grester alegance snd will lead
nim to develop more effective therapy technigues.

From the perspective of the examiner the possible applica-
tlons of tne model are prefound, A model, of coupsge, d4iffers
from & theory for its intention is to clarify guesticns, not to
gsettle fthem. Thla is an important dlstinction, for as Bates
{1920} pointed oub:

++sl have never been ghle to formulate a theory that

weuld withstand the test of tasts either in my posges-

sion gt the time, or sccumuiasted imter., The same i

true of the theories of every cther man, lor a theory

is only & gusss, snd you cannct guess or imagine the

truth, wno one has ever satlsfactorily snswered the

guestion, "Why?" as moat scientific men gro weil aware,

snd I did not feei that I could do better than others

whe bad trisd and tailed. Ome cannot even drew con-

clusions safely from facts, becsuse a conclusion is

very mich liks & theory, ang may be disproved or modi=
fied vy faote accumulated later. In tne science of
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cpathelmeliogy, theories, often statved as lacus, nave
served to obscure the trutn and torovvie INVeSTikaTion
for more guan a anundred years. The exXpisnations ol
tne phenomens or gignt pul rorward uwy Young, ven
Gratfe, Heimnoltz and Donders have caused ug teo ignors
¢r explein sway & multitude of fecty which otherwisse
wonld have led to the discovery of the truth about
srrors of refraction and the consegquent prevention of
an inceleulsbhle amount of human misery. {preface}

The fisld of humanistic payensclogy would do well to rememberp
this line of reasoning.
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THE BATES SYSTEM OF RETTER EYESIGHT WITHOUT GLASSES

i1t is important for you to becowe self-aware of the ways in which you overtsnee
your eyes in order %o try o see. It fs Iimportant that you free your body - your
potential wechanism, The pluces te look for tension mestly ilaclude: the beck of
the upper nack; the upper back; between the shouldera; the hands acd feef; the
shoulders; the peivis; the chest; and the stomach. Yoga, meditation, massage,
Feldenkratia, Alexander, Rolfing, pelarity, dancing, running, breathing, swimming,
etc. are all excellent adiuncts to Bates' system. It ia important to learn to
take vour giesses off, especially in non-demanding, ton-threstening situationa.
You are not blind, and though you can't see what you think you are supposed to sse,
you can ses what you can see, 3o pay sbtention to that which is there for you,
Fveryone experiences emotionsl factors when they change to no giasses.

. The Four Basic Exercises: {(To be done when they feal good - ten minutes or thirty
seconds ~ the more often and the longer, the better,)

Pelming: Eyes covered by palms (no prasaure ou eyes); fingertips at
hairlipe; fingers overlapped to allow breasthing roow For
your nose. Elbows vesting on table, chairback, pillow, ecs.
Relax, feel your ayves glve up the tenslon of tryiog to ses.
Let yourself go sa much as vyou can, Let go inte what you
may be seeing; keep bresthing, Memorite the feeling of
pelming., To he done eapecially before doing a visual task
such as Teading. EYES CLOSED,

Swinging: Rotata your body from left to right and back. Eyes, torso
and head move together. Turning mostly around yvyour waist,
Don't ook at anything as you swing) be aware of movement
mainly. Let your sves go, lef your consciousness stay in
front of you while you turn, Make aure to keep breathing.

Sunning: Face the spun, eves clesed, I repeat: EYES CLOSED. Allow
the warmth of the sun to penetrate deeply intg your eves
and Forehead. Relaxedly turn vour head from afde to side,
Keep breathing. Feel the position of the sun.

Blinking snd Breathing: Bewave of the atare. We lock purpelves into a stare, syea
immobile and breath atopped. Spacted. Blink your eyes

rapldly as you take two big breaths whenevar you become
auxre of your syea or braath,

Other exercises and more complete descriptiona are to be found in the follewing:r..

M, Corbett: Help Yourself to Batter Sight

W, Batea: Better Evealght Without Glasses

A. Buxley: fhe art of Seelng

Do Bagnond oL, Gl
Chbomabriat

801 SEVENTH STREEY
SANYTA RCSA, CALIFORNIA 25404
{707 52793134
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-1.75 26 -2.25 - .50 23 -.0217
- .75 26 -1.00 - .25 12 -.0208
25 -1.25 26 -1.00 + .25 12 +.0208
26 | -4.75 | 29 -4.25 | + .50 | 35 | +.0143
-3.75 | 29 -3.50 | + .25 | 35 | +.0071
26 -1.50 27 05 "1050 .OO 17 . OOOOO
-1.25 27.5 -1.50 - .25 17 -.0147
26 -3.50 28 -2.75 + .75 10 +.0750
26 -8075 3105 -9000 - 025 6)4. "00039
":8025 3105 -9000 - 075 6)4; -00117
27 -3.75 30.5 -3'50 + a25 32 +¢0078
"'3075 30.5 -3.50 + .25 32 +00078
27 -2.50 28.5 -2.25 + .25 20 +.0125
-1.75 28.5 -1.75 .00 20 .OOOO
27 -2.00 29 -2.00 .00 26 0000
-2.00 29 "2.25 - 025 26 ‘00096
26 | =4.50 |27.5 | -3.75 | + .75 | 18 | +.0417
-4.50 | 27.5 | =4.00 | + .50 | 18 | +.0276
28 -3.50 28.5 -3.25 + .25 5 +.0500
-2.50 28.5 -2.00 + .50 5 +.1000
29 =3.75 | 30 -3.75 .00 | 11 .0000
-4, 00 30 -3.75 + .25 11 +.0227
29 | -7.50 |31 -7.25 | + .25 | 24 | +.o104
-10.25 |31 |-10.00 | + .25 | 24 | +.o%lok
29 -2.25 30 -2.50 - .25 13 -.,0192
-2.25 30 ~-2.50 - .25 13 -.01L2
29 =3.75 | 32 -3.00 [ + .75 | 36 | +.0208
-2.00 32 -1.00 +1.00 36 +.0278
29 -1.50 31 -1.00 + .50 21 +.0238
-1.50 31 -1.00 + .50 2l +.0238
29 -1025 2905 - 050 + .75 6 +01250
-1075 29.5 - .75 +l.00 6 +01667
N=52 EYES=110
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