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CHAPTER I
IDENTIFICATION OF ORGANIC BRAIN DAMAGE

The identiflcation of that type of intellectual deter«
loration or impairment indileative of organic demage to the
brain has long been a problem 1ln psychological dlagnosis.,
The ablility of the brain to function in an effective and
often "normal" manner desplte such organic disturbances
hasg made the problem of detection extremely difficult (17).

wWhile perceptual, motor, thought, ,and emotional fune-
tions have known involvement eoncomitaﬁt to organic chenges
in the brain (10), The problem of i1dentifying such cheanges
by means of any one of these funetions 1la often diffl-
cult (10, 17), An evaluation of any one or all of these
functions may reveal such damage.

In general, the rationale for constructing evaluative
measures of braln damage 1s based on the rigidity of psycho-
logical functioning which has been found to be associated
with such pathologliceal conditlons (5, 8, 21), 1n the jel-hals
ceptual area, rigldity in visual modes of perception has
béen utillized as an index of brain damage. Amblguity of
‘results, when these vlisual evaluative measures were used
to ldentify brain damage, suggests the need for further

research in thls area,
1
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Three visual tests chosen to evaluate braln damage
were uged in this study to determine the possibility of
dilagnosing brain injury.

A, REVIZEW OF LITERATURE

™e Concevnt of Ieidity

The term "rigidlity" has been used as a concept to
relate various kinds of behavior in genetic, abnormal and
comparative paychology. This term has been used in so
many contexts and descriptions of behavior that no unlver-
sal definition 13 apparent. An attempl has been made here
to identify rigldity in general terms and relate it to
organlc pathoclegy.

In theory, rigldlty occurs when the organism falls to
cope adequately with its environment and aﬁpears as a type
of reaction to a situation to which the indlvidual 1s
inadequate.

werner (20) has referred to functional rigildity.
Functional rigldity as used by him refers to & slowness in
response variation. It is characterized by a lack of
variability in responding to the environment and haa.baen
found in organisms relatlvely low on the nhylogenetlc scale.
In additlon, this trait has been observed in braln-injured
znimals and Lumans as well as in organically unimpaired,

frustrated individuals,
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FPisher (6) nas 1dentified rigildity with the behavior

of people under different circumstances. Behavior under
different circumstances varies slong a continuum from
cautious guardedness, or limitation of reaction, to free~
dom of reaction or lack of defensive cautlon,

Goldstein (8) has done extenslve work with rigldity as
1t concerna pathology« He emphasizes that rigldity is a
normal phenomenon that 1s exaggeratsd 1n organic pathology.

In hia studies of pathologlcal conditicns, he has
found that the braine-injured display two kinds of rigldity
identified as "primary® and "secondary."

Primary rigidity is characterized by an inablility to
change "set"™ and does not involve impairment of the higher
mental processes, This deficlency 1s apparent 1f the brain-
injured patient attempts to shift from one activity to a -
task not related to the first activity. The difficulty
does not appear to lle in the task itself since the patient
1s quite cépable of solving any of the required tasks even
if a higher level of abstraction be demanded., This primary
rigidity has been observed especially with subcortical
lesions.

Secondary rigldity is an impairment of abstract
thinking. This form of rigidity appears in brain-injured
patients when a given task 1s too difficult. The patient
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will stay with & task which he has solved previously,
repeating 1t over and over. Rigldity here is a secondary
phenomenon in that it 1s & means of escape from & frus-
trating situation.

In his observatlions of surglcal experiments, Goldstein
found that in pathologlcal conditions, rigidity can affect
many performances, physical as well as mental, His obser-
vations of surglcal experiments in_aniﬁala and pathologe-
icel processes in man have shown that rigldity appears
when a part of the central nervous system is exposed to
stimlation. Under the effects of stimulation of lisolated
parts of the central nervous system, the organism, it was
found, may not react to "normal” stimull, or, if 1t does
react, the reaction may be sbnormelly sirongs In additlion,
- Goldstein found that the organism may react to one stimilus
bﬁt is very easlly diverted to esnother.

Among the vsychologleal studlies of brain-injured
subjects, forms of rigidlity have been identifled similar to
thoze mentioned above, These sbudies have included the
arees of intellectual functioning, eritical flicker
frequency, epatial orientation, visual form and pasttern
vislon, and figural after-image,

intellectual Functioning

Rigidity in intellectual functioning has been found
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in brain-damaged subjects. In sorting tests of coneceptual
relationships, Strauss and Schtiner (17) found that brain-
injured chilldren, as compared wlth non-brain-injured normal
and mentally defielent children, falled to elaborate
effeetively on the concepts ithey were using and exhliblted
pedentlic and formallstle behavior in arrangling objects.

werner (19) nns 1dentifiea rigidity as a domlinant
trait in feeble-minded persons and has gilven statistical
evidence that the rigidity of the braein-damaged defective
is distincetly different from the rigidity of the famillal
type defective.

Measuring rigidlity in terms of different kinds of
perseverance, he found that the rigldity of the drain-
injured 1s due to a tendencj to break up concepis into
unrelated parts wlth uneritical persistence in the use of
these parts in meeting later situstions. There was no
comprehension of the inappropriateness of such parts when
used out of context.

However, Werner found that the famlillal defectlive
seems to be rigld because he has an uncritlcesl tendency to
grasp things as primitive wholes. That is, in nmeeting new
situations, he fuses them Into the mold of a former concept
and consequently résponds perseveringly to them in terms of

older concepts to whiech they have been fused.
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Studles of individuals with brain pathology have
suggested that rigldity 1s more reedlly identifled with
non-verbal types ¢f intellectual funetioning,

aAllen (1) stuatea patients with non-traumatic brain
rathology and reported that intellectual functioning of a
verformance and manipulative kind was more impalred than
were verbal abilities,

Similarly, in studles dezling with the removal of
cerebral tissue, Hebb (%) found that followlng removal of
portions of the right temporal lobe, disturbances were
primarily in the non-language areas with good retention in
the verbal esbilities., He concluded, therefore, that normal
intelllgence 1s a complex whose components mey he differ-
ently affected by cerebral lesions.

Critical Flicker Frequency

A lowering of eritical flicker frequeney has bheen
found to be assoclated with brain domase.

Bender and Teubver (4) recorded definite lowering An
eritical flicker frequency sfter the cccurrence of oceclplital
lobe leslions, The imveirment was detected under routine
perimetric examination. Defects were found to be more
striking when critical flicker frequency was tested 1in the

reriphery than vhen tested In the macular reglon.
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Werner and Thume (22} found that critical flicker

frequency differentiated groups of feeble-minded sub jects.
They compared equated groups of exogenous feeble-minded and
femllial feeble-minded types on performance in critical
flicker fusion perception. The results indlcated that the
exogenous feeble-minded fell below the famllial groups 1n
critical fllicker frequency at all brightness levels., It
was concluded that the ti.c-space process of flicker fusion
and apparent motion was simllarly lmpaired by the occurrence
of lesions of the central nervoua systemn,

Lvidence against critical flicker frequency as a means
of ldentification of brain damage was obtained dby
Battersby (2) who found negatlive results in studles of
veteran patients with frontal head wounds., The patients did
not show any s8lgnificant differences in the frequency level
when compared with an equated control groups It was felt
that differences in populsations and test conditions may
have accounted for the dlacrepancles in results,

Spatlal Orientation

Rigidity has been observed in the spatial orlentatlon
of btrain~damagzed patienta., It 1s identifled as an inability
to change "set,"

Stengel (16) reported cases of brain lesions in which

severe spatlal reorganization difflculty was founde Also,
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Paterson and Zangwill (14) found that patients with right
rarieto-occipital lobe injuries have a tendency to over=
estimate the distance of very near objscts and to under-
estimate the distance of far objecta, However, in such
patients, the abllity to appreclate depth and distance
remained and their awareness of space was not affected,

Simllarly, Bender and Teuber (4) utilized a phenomenon
tentatlively labeled "extinction." They found that patients
with btrain lesions who were confronted with an object in
thelr left-half fleld, reported that the object dlsappeared
as another object was shown in their right-half field.
Extinction occurred on simultaneous stimulation by targets
placed on both aldes of the flxation points.

It would seem that visual ectlivity medlated by one
hemisphere "inhibita®” activity in the second, relatively
more impalred hemisphere, This extinction also occurred in
reaponse to simultaneous stimulation on elther side of the
midline end on simultaneous stimulation of upper and lower
quadrants in the homolateral half of the field, The target
thus became extinct in the upper left quadrant as soon as
an addltional target was introduced into the left lower
quadrant, Extinction occurred in monocular as well as in
binocular testing. A weak stimulus was often sufficlent

to extinguiah & atronger stimulus 1In another quadrant.
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The time relationship between the stimuli was found to be
inrortants. OSlnce there is simultaneous stimulation in many
parts of the fleld In ordinary vision, 1t was thoucht that
certain visual defects micht be due to an ease of dige
tracticn in corresponding reglons rather than to any actual
losa of functlion caused by complete destruction of tissues,

An evaluation of the train-damaged patientts rigldlity
of spatlal orientation 1=z made in ths stereoscopic tracing
test which i1s a part of this study. In thls test, spatial
orientation 13 ilmportant in reproduecing figures viewed
through a stereocscope,

Form and Pattern Vision

Exaggerated perceptual experiences appear in the form
and pattern vision of brain-damaged aubjects.

Werner and Carrison (19) investlizated the adequacy of
figure=ground formatiocns in brain-injured chlldren, They
found that tactlle kinssthetlic abllity and visual form
prerception were impeired in subjects with such injury. The
sub jects showed inabllity to grasy and retain visual
patterns made up of discrete elements,

werner (19) found that pattern vision lacked stabllity
of visual contours after the occurrence of oecipltel injury.

It was found that the formation of contoura took more time
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in the defective flelds of brain-damaged subjects than in
the fields of normal subjects. Tachlstoscopic exposure of
simple outline patterns led to excessive gamma movements;
the patients complalned that the figures appeared with a
vigorous illusory motion of approaching and expanding and
disappeared with similarly pronounced movements of
recesslon and contraction.

The phenomenon of completion has been studied by
Bender and Teuber (L) using brain-damaged patients. They
found that when a flgure was shoun simultaneocusly in a
blind and non~blind area of an eye, the brain-damaged
patient saw the total figure. He "completed" the figure in
such cases although the perlmetric findings indicated that
only a part of the figure should have been visible to him,

An evaluation of form and pattern vision with brain=-
damaged patients 1s made through the retinal rivalry test
which 13 a part of the present study.

Flgural After-Images

An inabllity to react effectlively to the figural after-
effect appears as a characteristic of rigldity in braine
damaged subjects, By utllizing the spiral after-image,
Price and Deabler (15) found that brain-~damaged sub jects
reported significantly fewer after-images than either normal

or non-organic psychiatric subjects, Subsequent to this
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experiment Gellese (7) also effectlively ldentified braine
damaged patientsa by means of the splral after-image. How-
ever, the Tindings of Page (13) falled to attribute any
dilsceriminatory abllity to the spliral aftereffect such as
that reported by Price and Deabler. A validatlion of the
apiral afiereffect, with some variations, will be under-
taken in the present situdy.

Klein and Xrech (11) tested the hypothea@s that both
concretenesé and figural aftereffects in brsain-injured
patients were functions of reduced "cortical conductivity."
Thelr expsriment compared brain-injured and controls on |
both degree and rate of satiation following exposure to a
kinesthetic stirulus and on the extent of recovery. I
was found that brain~damaged sublects reported a more pro-
nounced figural aftereffect thalt appeared sooner and lasted
longer then did the control group.

These msychological studies suggest that methods in-
volving the use of tachlistoscoplce presentations, apparent
movement thresholds, crlitical flicker fusion frequency test-
ing, end psychophyslcal techniques of visual perception, in
general, mny be useful in examination of organiec vpatients,
Since the concept of rigidity in braln damage 1s not clear-
ly understood, the following evaluatlon of braln damege

will not refer to this c¢oncept.
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B. STATEMENT OF THE PROBLIM

Wwhile visual perception appesars to be related to hrain
damage, the nature of this relatlionshlip 1ls not elear. The
present study is an attenpt to relate visual perception to
brein damasme and to develop addlitional technioues for the
identiflication of brain-damnaged patients.

Hynotheses

The general hypothesis of thls study is that the visual
perception of brain-dameged subjects differs signiflcanitly
from that found in non-~braln-damaged subjects. The follow=-
ing specific hypotheses were investigated:

1. That retinal rlvalry, when guantified in terms of
the number of visuel changes reported over a period of time,
will differentiste bralin-damaged patients from non-brain-
damaged psychotic and normal control groups.

Ze That the spliral after~imasge, when guantified in
terms of an inabllity to report sighting the aftereffect,
will differentiate brain-damaged patlents from non-bralne
damaged psychotlc and normal control groups.

3. That binoccular itraclings, when quantified in terms

of reduced abillty to accurately trace flgures which are
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blnocularly presented, will differentiate brain damaged
pratients from non-brain-damaged psychotie and normal

control groups.



CHAPTER IIX
METHOD AND PROCEDURE

A. APPARATUS
hetinal Rivalry

The apparatus used to produce the retinal rivalry
conslsted of a stereoscope end a viewing card. The
stereoscope was mounted flve inches above the vieing card.
The viewing card conslisted of two colored squares, each
having an area of eight and three~gquarter square inchesa,
One square was ¢olored red, the other, green., Each had
dlagonal lines running in opposlte directlion to those
drawn on the other square. The apparatus u%ed 18 shown in
Photograph I and Illustration I. o

Sniral After Image

To produce the splral after-image a 78 RPM phonograph
turntable was used together wlth three eight-inch
Archimedes spiral discs of 920 degrees, Disc A was yellow
with & green soiral; disc B, black with a brown spiral;
and disc C, blue with a red spiral,

Spirzls A and ¢ produced contracting aftereffects
while spiral B produced an expanding saftereffect. The
discs were rotated at 7€ RPM. The apparatus used 1s shown

in Photograph 1II and miniature examples in Illustration II.
14
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ILLUSTRATION II

SPIRALS FOR PKODUCIKU SPIRAL APTilR-IMAaS
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Stereoscopic Tracings

The spparatus used in the tracings consisted of a
stereoscope mounted on a viewing platform. The stereoscope
was mounted five iInches above the viewling platform. Two
fdentical cards were utlilized. An outline of a cross, a
squars, and a dlamond was drawn on each card. These figures
were drawn off~center in such a manner that they were
visible only to one eye when the card was seen through the
atereoscope. The figures were exposed to the eye which
corresponded to handedness, This apparatus 1s shown in
Fhotograph IXI and Illustration III.

Sub jects

The groups used in this study consisted of thirty
orgenlec, thirty non-organie psychotic, and thirty normal
sub Jects. Each subjJect chosen for the organle group was
matched with a gimilar subject in the other two groups with
respect to age, sex, and education. Age matehing was withe
in a two-year differential and education attalnment match-
ing was within a five~year differentiasl, Tables I and IIX
present a comparison of the organie, non-organic psychotic
and normal groups on the variables of age, sex, and
education,.

No patients sub jected to electro~shock treatment
within a two-week period preceding the time of the test were
used in this study.
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ON MATCHING VARIABLES OF AGE,

TABLE I
COMPARISON OF ORGANIC,

PSYCHOTIC AND NORMAL GROUFPS

SEX AND EDUCATION

ORGANLC PSYCLOTLIC NORMAL
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20 65 8 No M 20 66 10 Yes M 20 63 8 No M
21 22 14 No F 21 20 12 No F 21 23 15 No F
22 43 12 No F 22 44 11 No F 22 42 10 XNo F
23 51 u/k# No F 23 55 11 No F 23 52 &8 No F
2 60 w/k# No P 24 61 11 No F 2 58 11 No F
25 60 No F 25 58 7 Yes F 25 56 9 No F
26 55 6 No F 26 55 &8 No F 26 50 8 No F
27 22 7 Yes P 27 26 17 No F 27 18 9 No F
28 46 7 Yes M 28 L;g, S No M 28 50 8 No M
29 51 1? No M 29 46 12 No M 29 50 8 No M
30 53 u/k#* No M 30 52 7 No M 30 53 8 No M

#Tnknown.



23

TABLE IX

COMPARISCN OF ORGANIC, PSYCHOTIC AND NORMAL GROUPS
ON MATCHING VARIABLES

AGE EDUCATION
t Probability t Probabilllty
Organic
vse Normal . 052 NS 222 NeS
Psychotie
v3, Normal -025 NeS 0133 N.S
Psychotic

vs. Organiec <025 N.S «105 N.S
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The organic group consisted of subjects having a
medical diagnosis of chronic brain syndrome without mental
deficiency and without psychosis., A list of such subjects
was obtalned from hospital IEM cards, To eliminate the
most seriously deteriorated cases, the following ¢riteria
were met by those selected for the testing group:

le Abllity to speak the English language.

2+ Adequate muscular coordination and sensory aculty
to perform the test.

3., Adequate ability to cooperate and sustaln the
effort and attention necessary to perform the tasks
required by the tests, including voluntary submlission to
the testing.

4. Within the age range of 16 to 70.

From the resulting list of subjects, thirty were chosen
at random to serve as the organic group. Among the organles,
were eight cases of convulsive disorders, six cases of
ayphilitic infection, three cases of Korsakoff'as syndrome,
three cases of cerebral arteriosclerosls, one case of
senllity, one case of traumatic brain damage, one case of
pre-natal influence, one case involving other cranial
infection, and six cases of unknown or unspecified causes,

The non-organic psychotle group consisted of subjects

diagnosed as schlzophrenic by hospital staff action. A
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llsting of theae schizophrenle sublects was obtained from
hospital IBM files. Aa with the organlc population these
psyghotic subjects were seen and elimination of the most
seriously deteriorated cases was made in terms of the
same criterila used with the organlc patients.

The normal group consisted of hospital employees and
others having no known organlc involvement. The criteria
utillized for selection of subjects in the organlc and
paychotle groups were used to eliminate unacceptable sube
jects for the normal group.

Procedure

For purposesz of 1illumination two‘SO-watt lamps were
placed one foot from the viewing cards and approximately
three feet from the diaq. A constant 1llumination, as
measured by an incldental light meter reading at the view-
ing platform and from the phonograph turntable, was thus
obtained regardless of exterior lighting conditions.

Subjects, were given the followlng lnstructlons prlor
to testing: “Thfs is a special eye test. Keep both eyes
open." As an addlitional means of obtaining cooperation and
attention {as well as for determining the presence of coioé
blindness) the Dvorine test of color blindness wasl
administered., In presenting the cards to be viewed through
the stereoscope, Card A {(retinsl rivalry) and Card B

(stereoscopic tracing) were presented in the order &47=TA.
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Retinal Rivalry

While the sub jects looked through the stereoscope the
retinal rivalry card was presented with the instructionss
"Tell me when the ceard you are viewing changes,"

Scoring was made on the basis of the number of color
and/or line changes verbalized by the subject over the two
30~-gecond periods spent in viewing the card,

Spiral After-Image

Subjects in the test for spliral after~image were
instructed to sit approximately four feet from the vertical
phonograph to which spirals A, B, and C, in that order,
were attached, The subject was then instructeds "Look at
the center of the spiral (with experimenter pointing) and
don't take your eyes away until you are told to do so."

The spiral was then rotated and the subject asked,
"What do you see?" If the anawer was ambiguous or 1f no
answer was given, the subject was asked, "Which way is the
1line moving?®

When the sub ject had spoken or shown a response, the
experimenter then sald, “Now watch closely; when I turn the
machine off, I want you to tell me what the line does,"

After thirty seconds the machine was turned off and the
disc¢ stopped with the finger, The experimenter then asked
the subject, "Now what is the line doing?"
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This procedure was followed with splrals A, B, and C.
In scoring, a positive response was deslgnated as one in
which the sub ject clearly reported percelving the after-
effect; a negatlive response a3 one in which the subject

reported no aftereffect,

Stereoscopic Tracings

Tﬁe stereoscoplc tracing card was presented while the
sub ject was looking through the stereoscopes. The subject
was instructed: "Trace over these figures."

Scoring of the tracing card was made on the basis of
the number of figures (out of a total of six) correctly
reproduceds The success or fallure of the subject on this
part of the testing was detefmined by the quality of the
reproductions relative to the requirements set by the
Stanford~-Binet Intelligence Scale from which the flgures
were chosen. Independent scoring of these figures was made
by three judges. The correctness of each flgure was

determined by a ruling of two of the three Judges,
B. STATISTICAL METHODS

The data obtained from the evaluation of the three
tests involved the enumeration of cases in different cate=~

gories., These categorles were as follows: (1) cases above
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end below a combined median for the compared groups in
the retinal rivalry test; {(2) sighting or not sighting the
aftereffect in the spiral after-lmage test; and (3)
correctly or incorrectly tracing the figures of the stereo-
scopic figure tracing test,

The Chl Square technique was used to evaluate the
significance with which the scores obtained on the various
tests discriminated between the groups. The Yates
correction for continuity was required in the calculations
since certain of the theoretical frequencies were found to

be below tene



CHAPTER III
RESULTS

Since seven orgenlc and six psychotiec subjects were
found to be color-blind, separate analyses were made which
both included and excluded color~blind subjects from the
retinal rivalry and spiral after-image tests. These
separate analyses were used to control ths effect color-
blindness might have upon these two tests involving colored
stimull,

A, RETINAL RIVALRY

The analysls of the retinal rivalry test was made in
terms of the number of subjJects in each group falling above
and below the combined median for the compared groups.
Analysis was made both including and excluding color-blind
sub jects,

Total Sample

The relationship between the total organlec and normal
groups 1a presented 1in Table III. The normal groups
reported more rivalry changes within the two 30-second
perlods than did the organic group. The chi square value
for the difference between these groups was }5.27 with a p

beyond the 0.0l level of confidence.
29
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Table IV presents a comparison between the total
psychotic and normal groups in reporting the rivalry
changes. As shown by this comparison the normal group
reported the changes more frequently than did the psychotle
group. A chil square #alue of 6,70 and significance beyond
the 0,01 level of confidence were found when these groups
were compared,

The psychotic group reported the changes in greater
nunber than the organie group. When these groups were
compared, a chl square value of 35,31 was found with a p
beyond the 0,01 level of confidence. These findings are
shown 1n Table V.

A comparison between the groups in terms of per-
formance on the retinal rivalry teat 1lndicates that the
psychotic and normal groups reported these rivalry chaenges
in significantly greater frequency than did the organle
group. In addition, tﬁe normal group reported significantly
more rivalry changes than did the psychotle group. With
cut=-off pointas at the median scores, false dlagnosls would
have occurred in 6.7% of the cases if the test had been
used to separate organic from normals and in 11.7% of the
cases 1f the test had been uszed to separate organics from

psychotlcs,
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TAELE IIX

A COMPARISCON OF RETIKAL RIVALRY CHANGES BETWEEN
TCTAL ORGANIC AND NORMAL GROUPS

Number Above Number Below Median Chi P
Medlan Median Score® Square EBeyond

Organic 3 : 27 - - -
Normal 29 1 10.5 L45.27 0.01

"Median score of orsanice and normal groups combined.

TALLE IV

A COMPARISON OF RUTINAL RIVALRY CHANGZS BuTWEEN
TOTAL PSYCHOTIC AKRD NORMAL GRCUPS

Nurber Above lNumber Below Median Chi P
Median Median Score® Square Beyond

Psychotle 11 19 - - -
Normal 21 g 17.3 6.70 0.01

*Medlan score of psychotlic and normal groups combined.
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Hon=-Color-Blind Sample

A comparison of rivalry changss for non-color-blind
organic and normal groups 18 presented in Table VI

As ghown In this comparison, the normal group reported
the changes wlth greeter frequency than did the organice
groups The test of significance between these groups
resulted in a chi square value of 3L.30 and a p beyond
the 0,01 level of confidence.

The comparison bstween the nonwcolor«blind psychotle
end the normal groups 1is presented in Teble VII, The
normal group observed the rivalry changes more freguently
than did the psychotic groups FHowevery & chi square value
of 3.68, found when these groups were compared, did not
rrove statistically significant,

Table VIII presents a comparison of rivalry changes
between the non-color-blind psychotic and organic groups,
Payochotle subjJects visualized the chanpges with greater
frequency than 4id the organiec subjects. This comparison
resulted in s chi square value of 28,94 with a p beyond
the 0,01 level of confidence.

Thesge comperisons between nonecolor«blind groups
reveal that the psychotic and normel groups reported
rivalry changes with significantly greater frequency than



TABLE V

A CCOMPARISON OF RETINAL RIVALRY CHARGES BETWEEN
TOTAL PSYCHOTIC AND ORGANIC GRCUPS

Number Above Number Below Median Chi p
Median Median Score®* Square PEeyond

| Psychotie 27 3 - - -
Organic L 26 10.0 35.31 0.01

#Median score of psychotlic and organic groups combined.

TABLE VI

A CCMPARISON OF RETINAL RIVALRY CHANGES BETWEEN
NON-COLOR BLIND ORGANIC AND NORMAL GROUPS

Number Above Number Below Median Chi

Medlan Median Score# Square Beyord
Organic 1 22 - - -

¥Median score of organic and normal groups combined.



TABLE VII

A COMPARISON OF RETINAL RIVALRY CHANGES BETWEEN
NON-COLCR BLIND PSYCHOTIC AND NORMAL GROUPS

Number Above Number Below Median Chi P
Median Medlan Score* sSquare Eeyond
Psychotic 9 15 - - -
Normal 19 11 18.0 3.68 N.S

*Median score of psychotlic and normal groups combined.

TABLE VIII

A COMPARISON OF RETINAL RIVALRY CHANGES BETWEEN
NON=COLOR EBLIND PSYCHOTIC AND CRGANIC GROUPS

Number Above Humber Below Median Chi jol

Median Median Score® Square Eeyond
Psychotie 22 2 - - -
Organic 3 20 10.4 28.94 0.01

*Median score of psychotic and organic groups combined,
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the ¢rganlc groupe With the cut-off pointa at the median
scores, false diagnosis woui& have occurred in 9.4% of the
cagses 1f the test had been used to separate organic from
normals end in 10,6% of the cases if the test had been
used to separate orgénica from psychotics.

The results obtained from the retinal rivalry teat
indicate that when the color-blind subjects were used in
the comperison of paychotie and normel groups, significant
differences were obtained. However, upon removing these
color-blind subjecta from the samples, significant
differences were no longer obtained, This was the only
ma jor change noted uponm eliminating the color=-blind

subjects from the sampleBs
Be SPIRAL AFTER-IMAGE

The anelysis of results with the spirel after-image
test was made in terms of the number of subjects reporting
the sftereffect in the organic, psychotic, and normal groups
for each of the three spirals. In addition, the number of
subjects reporting the aeftereffect on eny one trial was
consldered.

Groups were compared on the bsslis of the frequency of

subjects within sach group rerorting the eftereffect,
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Analysis was made both including and excluding color-blind
subjects.,.

Total Sample

A comparison between the total organic and normal
goups In observing the aftereffect 1s presented in Table
IX. The normal group reporited the aftereffect with greater
frequency than did the organie group. As shown by this
comparison of groups, a p value beyond the 0.01 level of
confidence was obtainéd for all three spiralg.

Spiral A had a chi square value of 8.84; spiral 3, a
value of 17.86: and spiral ¢, & valus of 6.94. A chi square
value of B.44 was obtained in the total score comparison
between organics and normals with a p value beyond the O.0l1
level of confidence. False dlagnosls would have occurred 1in
31.6% of the cases 1f spiral A had been used Lo separate
organice from normals. Spiral B would have falsely dlgg=-
nosed 23.3% of the cases and sSpirael ¢ would have falsely
dlagnosed 33.37 of the cases in this separation of organics
and normels,

Table X presents the comparison between the total
psychotlie and normel groups in reporting the aftereffect.
No significant differences were found in the performances

of these groups on any of the three spirals. The chi square



37

TABLE 1IX

FREQUENCY OF REPORTED FIGURAL AFTEREFFECT
IN TOTAL ORGANIC AND NORMAL GROUPS

Chi o)
Spiral Organic Normal Sguare Beyond
A iy 25 8.814 0,01
B 13 29 , 17.86 0.01
Cc 13 23 6.9 0.01
Total 19 29 8.4l 0.01
(Reported on
at least one
trial,)
TABLE X
FREQUENCY OF REFCRTED FIGURAL AFTEREFFECT
IN TOTAL PLYCHOTIC AND NORMAL GROUPS
Chi P
Spiral Psychotic Normal Square Beyond
A 21 25 0.59 N.S
B 28 29 0.36 NeS
c 21 23 0.85 NeS
Total 28 29 0.36 NeS

(Reported on
at lecast one
trial.)
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value using apiral A was 0.59; for spiral B, thls value was
0.36; and for spiral ¢, this value was 0.E5,
| The comparison between the total psychotlice and organic
gfbupa is presented in Table XI. The psychotlic subjects
observed the aftereffect wlth greater frequency than 4id
the organlec subjects., Splral A with a chi square value of
3.36 falled to differentiate significantly between these
groups, Spiral B resulted 1ln & chil square value of 15,07,
which was significant at the 0.01 level of confildence whille
spiral C produced'significanée at the 0.02 level of con-
fidence with & chl square value of 5.28, If the test had been
used to separate organics from psychotics, false diegnosis
would have occurred in 257 of the ecases usling spiral B
and in 36.7% of the cases using sﬁiral C.

In general, these results show that the normal and
peychotic groups reported observing the aftereffect wlth
signiflcently greater frequency than the organlec group.
Some differences sre noted in the effectiveness with whilch
ftﬂe different splrals differentiated between grouns,
Kon=Conlor~Elind Sample

Table XII presents a comparison of the non-color«blind
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TABLE XI

FREQUENCY OF REPORTED FIGURAL AFTEREFFECT
IN TOTAL PSYCHOTIC AND ORGANIC GROUFS

Chi P
Spiral Psychotie Organlc Square EBeyond
A 21 1l 3.36 NS
B 28 13 15,07 0.01
Cc 21 13 2.3% 0.05
Total 28 19 2 0.02
(Reported on
at least one
trial.)
TABLE XII
FREQUENCY OF REPORTED FIGURAL AFTEREFFECT IN
NON-COLOR BLIKD ORGANIC AND NORMAL GAQOUPS
Chi P
Spiral Organilce Normal Square Beyond
A 10 25 7453 0.01
B 1l 29 14.25 0.01
c 9 23 5.22 0.05
Total 14 29 £.69 0.01

(Reported on
at least one
trial.)
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erganic and normal groups in observing the spiral after-
effect,

The frequency of reported aftereffect was greatest for
the normal groupe As showmn by this comparison, a p value
beyond the 0,01 level of confidence was obtained in
comparing these grouprs with splrals A and By A chl square
value of 7453 was {ound using spiral A, while a cl.i squere
value of 1l.25 was found using spiral B, Significant
difference at the 0,05 level of confidence was found
between the organic end normal groups with use of spiral
Ce SBimiflcant diffsrence at the 0.0l level of confidence
was found between the performances of these groups for the
total score.

If the test had been used to separate crganles from
norrals, false disgnosis would have occurred in 28.3% of
the cases using spirsl A3 1in 22.6% of the cases using
spirsl B3 end in 30.1% of the cases using spliral C.

The comparison between the non-color-blind psychotic
and normal pgroups on observing the aftereffect is presented
in Table XI1I. kone of the spirals differentiated
significantly between theseo groups, The chl squere values

were le22 for splral A; 0,02 for spiral B; and 0.25, for

spirel C.
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In the comparison between the non-color-blind
psycinotlies and orgenics, apiral A apgaln falled to differ~
entiate between the groups. The psychotle group report-
the aftereffect with greater frequency than thg érgania
group in using eprirals B and C.

Sriral B differentiated the psychotic and orgsanic
groups succesafully at the G.01 level of confldence whille
spiral C proved successful in differentiating these groups
a2t the 0.05 level of confidence. The chi square values
wvere 1.70 for spiral A; 11.24 for spiral B; end 4.77 for
spiral C. The total score chl scguare value was §.62 whleh
is significant at the .02 level of confidence., The resulis
are shown 1ln Tavble XIV.

If the spirsl aftereffect test had been used to
separate organies from psychotics, false diagnosis would |
have occurred in 25.57% of the cases using spiral 5 and in
34.4% of the cases using spiral C.

- The non-color-bllind organie group reported the after~
effect significantly less frequeontly than either the none-
color-blind normal or psychotle groups. Spiral A azain
falled to differertiate between the organic and normal
groups. No significant diserimlination occurred beﬁween the

non-color«-blind psychotic and normal subjects.



TABLE XIII

FREQUENCY OF R&PORT#D FIGURAL AFTEREFFECT IN
NON-COLCR BLIND PSYCHOTIC AND NORMAL GROUPS

Chi b
Spiral Pgsychotic Normal Square Beyond
A 16 25 l.22 N.
B 23 9 0.02 N
C 17 23 0.25 N.S
Total 23 29 0.20 N.S

(Reported on
at least one
trisl. )

TABLE XIV

FREQUENCY OF REPORTED FIGURAL AFTEREFFECT IN
NON-COLOR BLIND PSYCHOTIC AND ORGANIC GROUPS

Chi P
Spiral Psychotice Organie Square Beyond
A 16 10 1.70 N.S
B 23 1l 1l.24 0.0
C 17 9 2.77 0.05
«62 0.02

Total 23 14
(Reported on ,
at least one

trial. )
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C. BTEREQOSCOPIC FIGURE TRACINGS

The anslysis of the stereoscoplic tracings was made
in terms of the frequency of correctly reprcducing filgures.

The tracings were randomized and independently scored
by three juvdzes. The reli&bility nf the Judgments made Ly
the jJjudges 13 presented in Ta®le XV. In recording the
correctness or incorrectness of the figures, the judgment
of two of the three Judges wasg consldered. The percent-
azes of all the traclings for each figure on which all
Judges agreed were as Tollows: 4% for Figure l; 657
for Figure 2; end 697 for Fipure 2.

'Table VI precents a comparison hetween the orgenic
'aﬁﬁ norrmel groups in corvectly reproducing the flgures.
These groupa epproximate each other In frequency of tracing
correctly Pigure l. Fowever, the normel group did
slegnlificantly hetter then the orgenic group in tracing
Figures 2 and 3. A comparison between these groups
resulted in chi square values of 2,48 for Flgure 2 and
20.83 for Fleaure 3. These values proved significant at
the 0.0l level of confidence, If the test had teen used %o
séparate organics from normals, false diagnosis would have
occurred in 39.17 of the cases usling Tigure 2 end. in

70.8% of the cases using Flgure 3.
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TAEBLE XV

RELIABILITY OF JUDGMENTS COF FIGURES
FOR THE STERECSCOPIC TRACINGS

Percentage of Total

Total Number of Ficures on Figures on Which 3
Flcure Figures Which 3 Judges Agree  Judges Agree
1 180 169 L%
2 160 118 66%

3 180 125 69%
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None of the figures produced significant differences
between the psaychotie and normal groups. The chi square
values were as follows: 1.58 for Figure 13 0.96 for
Flgure 23 and 1.20 for Figure 3. These results are
yresented in Table XVII.

figure 1 failed significantly to differentliate between
the organic¢ and psychotic groups. The psychotic group
did significantly better than the organic group in tracing
Figures 2 and 3. These group comparisons gave c¢hl square
values of 0,83 using Figure 1} 13.53 using Pigure 2; and
1l.66 using Figure 3. Filgures 2 and 3 differentiated the
groups effectively at the 0.01 level of confidence. These
results are presented 1in Table XVIII.

If the teat had been used to separate organics from
paychotics, false diagnosis would have been made in
33.3% of the cases using Figuro 2 and in 35.8% of the
cases using Figure 3,

These results reveal that the paychotie and normal 7
groups did significantly better than the organiec group in
correctly tracing Flgures 2 and 3. The normal group 4id
somewnat better than the psychotic group in successfully

tracing Flgurea 2 and 3. PFigure 1 failed to differentiate

among any of the groupas
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TABLE XVI

FREQUERCY OF CORRECT STEREOSCOPIC FIGURE TRACINGS
BETWEEN ORGANIC AND NORMAL GROUPS

Chi P
Figure Organic Normal Squsare Beyond
1l 52 8 2.%8 N.S
2 18 3 20,83 0.01
3 9 32 19.60 0.01
TABLE XVII

FREQUENCY OF CORRECT STEREOSCOPIC FICGURE TRACINGS
BETWEEN PSYCHOTIC AND NORMAL GROUPS

Chi P
Figure Psychotie Normal Squere Beyond
1 56 58 1.58 NeS
2 38 43 0.96 Na.S
3 32 1.20 N.S



FREAW SHCY OF CURRECE SPL3008CLI L0 FigUsi THACLLIS
LeTHEL N CRILLIC AN T3YCHCTIC GROVES

Chi o)
Fi-ure Crparic Pgyehotie Sguore Levond
1 52 56 0463 He3

2 16 38 1353 0401
3 9 26 11,66 0.01



CHAPTER IV
DISCUSSION

The slignificance of the results ls discussed in terms
of a comparison of the brain-damamed and non-brain-danmaged

sublects in response to the three tests,
A, RETINAL RIVALRY

It was hypothesizsd that the retinal rivalry test, vhen
quantifled in terms of numbter of visual changes reported
over a period of time, would differentliate braln~damaged
subjects from non-brain-demaged psychoile and normal con-
trol pgroups. This hypothesis was confirmed. The organic
'gfﬁup wags slgnificantly differentlated from the normal and
psychotlc groups through use of the retinal rivalry test.

The retinal rivalry test alss diseriminated between
the normal and psychotic groups when color-blind subjects
were lncluded, bt did not discriminate when the color-
blind subjects were removed from these grouprs.

It will be noted thet there was a general reduction
in the extent of significancs between groups when the color-
vlind were removed. The reason for this reduction is not

clear., From the data reported here, it 1s not possible
48
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to specify the exact nature of the variables assoclated
with color blindnezs which reduced the extent cof slgnifi-
cance betwsen groups. urther research using non-coslor-
blind subjects from comparable normal, psychotle, and
organie groups is needed to clarify the discrepencles
found in this study.

The percentage of falsely diamgnosed subjects thet
would be oltained by use of the retinal rivalry test would

limit its use for purposed of individual dlagnosis,
B. BPIRAL AFTER-IMAGT

It was hypotheslzed thatl the braln-damaged sublects
would differ Ifrom the non-braln-damnnged sublects in abillity
to visuallize the spiral aftereffect. “Thisg hypothesls
was aleo conflrmed.

The normal and psychotic giroups reported the spiral
aftereffect with greater freguency than the organle group.
The spirel after-image did not signiilcantly dillferent-
iate tize normal group from the paychiotie group.

of the spirals utilized, spirsl 4 was somewhal less

diserininrating than elther spirals B or C. Spiral A
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failed to dAifferentiate the organiec group from the
paychotice group. The fact that this spiral was presented
first may explain thia difference. 4 similar difference
in discriminating power, as a function of order of
presentation, was found in a previous study (13).

Spiral B, with its expanding aftereffect, showed
greater discriminating power between the organic end
non~organiec groups than did spirals A or C with their
contracting aftereffect. Removing color«blind subjects
from the groups 4id not effect the results significeantly.

These findings in the effectiveness of the spiral
aftereffect for identifying braln damage, support those of
Page (13). While substantiating Price and Deabler's (15)
findings, the present study faliled tc demonstrate as great
a discriminatory ability for the spiral aftereffect as
that suggested by thelr flindings.

As with the retinal rivalry test, the spiral after-
image would not be adequate for individual diagnostic
purposes. The number of falsely dlagnosed sub jects
indicates that the test is not sufficlently sensitive fox

purposes of individual dlagnosis.

Cs ITEREOSCOPIC TRACINGS

It was hypothesized that the non~brain-damaged
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subdjects would Aiffer significantly fronm brain-Jamaged
sublects in écdﬁracy of mtereoscopleslly traclng the crosa,
the square, and the dlamond. "his hypothesis waa confirmed in
the traclngs of the square and dlemond but not confirmed
in the tracings of the cross.

The organic group differed significantly from the
paychotic end normal groups in tracings of the aquare and
dlamond. No signlificent diff'erences were found between
these groups ln tracing the cross. Since the scoring
eriteria for the ecross are somswhat more lenlent than
for the other flgurea, this mey aecount for its inablillty
to diseriminate as well as the sguare and dlamond. In
addition, 1t 13 roted that as the figuresz bacome more
complex, they becomz relatlvely more &lfficult for orgenlcs
than for the non-~orgenies.

The squsre and dlamond did not differentlate sig.
nlificantly between the psychotle and the normal groun.

The relatively low rellability in scoring the figures
tarows doubt upon tﬁe valldity of these test findlngs.

The instructlons for écoring these filgurea 4o no appsar
detalled enough for rellable judgments of the sterecscopie
trecings to e nade,

The rezulits point to the need for more research in
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stereoscople figsure tracing, Further research might
utllize more complex figures and more detalled scoring
criterias The results of this study sujgest the
pos3aibility that diserimination of brein-damaged subjects
from non~bralin-damaged subjects may be possible through
the use of stereoscoplec itracing of fipures, Iiowever, the
figures used ln the traclingzs produced falae dlagnoses in
too great a nunber to make the test effective for indl=

vidual dlagnostie purposss,



CHARPTIR V
SUMRARY

This study was deslgned to evaluate the use of three
visual tests in dlagnosing brain damage. The tests were
chosen to evaluate the visual perception of brain-damaged
and non-braln~damaged sublecta,

The population used for the study consisted of thirty
orpganic, thirty psychotic, and thirty normal subjects
equatcd wlth respect to the varisbles of sex, education,
and age. Tests of retinal rivalry, spiral aftereffect,
and binocular tracings were administered to these subjects.

The results ennfirmed all hypotheses ags Tollows:

l. A reduction in retinal rivalry changes as seen by
brain-damnaged patients differentiated them from control
groups. | o

2. A reductlon in ability to see the s»niral after-
imacge by brain-damagzed patlents differentlated them from
control grouns.

J« A reduction in ability to produce accurate tracings
of blnocularly presented flgures by brain~dameged sublects
differentliated brain-damaged patients from control groups

in tvo of the three figures.
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wWhile the tests were generally effective In differe
entiating between the organic and monw~organie groups,
they did not give evidence of sufficient sensitivity to

te used for purposes of individusl diagnosis.
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APPENDIX A

PERFORMANCE CF NORMAL SUBJECTS ON THE THREE TESTS
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APPRLDIX B
PERFCRMANCE OF ORZANIC SUBJLCTS ON THE THRIEE ThSTS
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APPENDIX C
PERFORMANCE OF PSYCHOTIC SUBJECTS ON THE THREE TESTS
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