INFORMATION TO USERS

This was produced from a copy of a document sent to us for microfilming. While the
most advanced technological means to photograph and reproduce this document
have been used, the quality is heavily dependent upon the quality of the material
submitted.

The following explanation of techniques is provided to help you understand
markings or notations which may appear on this reproduction.

1

. The sign or *‘taiget’” for pagesapparently lacking from the document

photographed is ‘‘Missing Page(s)’’. If it was possible to obtain the missing
page(s) or section, they are spliced into the film along with adjacent pages.
This may have necessitated cutting through an image and duplicating
adjacent pages to assure you of complete continuity.

. When an image on the film is obliterated with a round black mark it ic an

indication that the film inspector noticed either blurred copy because of
movement during exposure, or duplicate copy. Unless we meant to delete
copyrighted materials that should not have been filmed, you will find a
good image of the page in the adjacent frame.

. When a map, drawing or chart, etc., is part of the material being photo-

graphed the photographer has followed a definite method in “‘sectioning”
the material. It is customary to begin filming at the upper left hand corner
of a large sheet and to continue from left to right in equal sections with
small overlaps. If necessary, sectioning is continued again—beginning
below the first row and continuing on until complete.

. For any illustrations that cannot be reproduced satisfactorily by

xerography, photographic prints can be purchased at additional cost and
tipped into your xerographic copy. Requests can be made to our
Dissertations Customer Services Department.

. Some pages in any document may have indistinct print. In all cases we

have filmed the best available copy.

Uni i
MIM
International

BTN AR M R IADT AN AR EH BAE TR
LT I S TR N T ITY. O BT SRR TANT (VY. 7 W S I S TR YN I



8119672

PIASETSKY, EUGENE B.

A STUDY OF PATHOLOGICAL ASYMMETRIES IN VISUAL-SPATIAL
ATTENTION IN UNILATERALLY BRAIN-DAMAGED STROKE PATIENTS

City University of New York PH.D. 1981

University
Microfilms
International ox zeeb roat. s Arbor, M1 48106
Copyright 1981
by
Piasetsky, Eugene B.
All Rights Reserved



A STUDY OF PATHOLOGICAL ASYMMETRIES IN
VISUAL~SPATIAL ATTENTION IN UNILATERALLY BRAIN-DAMAGED

STROKE PATIENTS

by

Eugene B. Plasetsky

A dissertation submitted to the Graduate
Faculty in Psychology in partial fulfillment
cf the requirements for the degree of Doctor
of Philosophy, the City University of New York

1981



2 COPYRIGHT BY

EUCENE B. PIASETSKY

1981

i1



This manuscript has been read and accepted for the Graduate
Faculty in Psychology in satisfaction of the dissertation

requirement for the degree of Doctor of Philaesophy.

AR o, L \\

s /QLL Kd 1 ’/f',' N N { ) L_{ 4‘_,‘ ..’ _ !
J date Chaj o Exﬂmiﬁ}ng Committee

) LN , . !

. ! . S
/‘.." -_/ ) ‘I" "‘f 1’: L .:" f- /‘ K o ¥ LA
date Executive Officer

Professor Jeffrcey Rosen

Professor Louis J. Gerstman

Professor Steven Mattis

Supervisory Committee

The City University of New York

111



Abstract
A STUDY OF PATHOLOGICAL ASYMMETRIES IN VISUAL-SPATIAL
ATTENTION IN UNILATERALLY BRAIN-DAMAGED STROKE PATIENTS
by
Eugene B. Plasetsky

Advisor: Professor Jeffrey Rosen

Degpite ample documentation, the relationship between inattention
and disturbances in visual-spatial functioning among brain-damaged
adults continues to engender controversy. There is substantial dis-
agreement among researchers as to the relative incidence and severity
of inattention following damage to the left versus right hemisphere and
as to the extent to which inattention contributes to evidenced dis-
orders in visual-gpatial functioning., ©On the basis of recent studies
which have documented the extent to which overt evidence of inattention
varies considerably as é finction of the task used and criteria emploved,
the possibility 1s raised that studies of inattention have been
adversely influenced by problems in assessment (detection).

The present study sought to resolve some of the controversy sur-
rounding the occurrence and impact of inattentiom in unilaterally
brain-damaged stroke patients. In recognition of the varying nature
of inattention and the problems involved in {its assessment, a special
task was constructed incorporating those characteristics of task
demand and face construction reported to elicit most reliably evidence
of inattention. The new task was found to have detected all instances

of inattention revealed on any of five commonly used measures

iv



(copying-drawing, reading, visual cancellation of a single target,
visual cancellation of two targets, and position preference on Raven's
Colored Progressive Matrices). Moreover, the new task was found to
have detected several instances of inattention not revealed on any of
the commonly used measures.

The presence of inattention, as defined by performance con the new
tagsk, was found to be associated with performance decrements on a
variety of visuo-cognitive tasks in both left and right brain-damaged
patients. Significantly, inattention on the new task was found to
be related to decreased performance levels on Raven's Colored Matrices
(RCPM) even when such inattention was not evidenced on the RCPM itself.

These findings are seen a3 providing evidence for the argument
that more subtle forms of attentional asymmetry contribute to the

deficits in visual-spatial functioning found In brain-damaged adults.
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CHAPTER I

INTRCDUCTION

Evidence linking disorders in visually bound behavior in brain-
damaged individuals to pathological asymmetries in visual-~spacial
attention (e.g., unilateral neglect of space; inattentionl) has been
building over the past 20 to 25 years. Numerous studies have implicated
visuo-spatial inatrention (or the more severe disorder, neglect) as a
contributory factor in a wide range of diagnostic entities associated
with damage to one or both cerebral hemispheres. These have included:
(1) disturbances in constructional praxis (Arrigoni & DeRenzi, 1964;
Costa et al., 1969; Gianotti & Tiacci, 1970; Gianotti et al.,, 1972;
McFie, Piercy, & Zangwill, 1950); (2) disorders in route finding in the
abgsence of a loss of topographic memory (Brain, 1941; Humphrey &
Zangwill, 1952; McFie et al.,, 1950); (3) reading disturbances ({(Benson &
Geschwind, 1969; Lawson, 1962; Weinberg et al., 1977); (&) difficulties
in performing written arithmetic (Hecaen, 1962; Humphrey & Zangwill,
1952); (5) disorders in visual scanning and visual search (Chedru et al.

1973; Weinberg et al., 1977); and (6) performance deficits cn tasks

lFor purposes of clarity and consistency, the terms inattention and
viguo~gpatial inactention will be used interchangeably throughout this
text. The neurologic finding of one stimulus being obliterated by the
presence of another will be referred to as extinction. In reviewing
relevant literature, when the term visual inattention has been used by
an author to define extinction in the visual modality, it will be fur-
ther qualified in this text by the phrase "to visual confrontation."




involving complex visual discriminations (Gianotti & Tiacci, 1971),
visual matching (Campbell & Oxbury, 1976), disembedding of overlapping
figures (Critchley, 1953; Denny~Brown et al., 1952; Gianotti & Tiacci,
1971), and visual-spatial reasoning (Costa et al., 1969; Glanotti et
al., 1977).

Despite ample documentation, the relationship between inattention
and disturbances in visual behavior among brain-damaged adults continues
to engender controversy. There is disagreement concerning the relative
incidence and severity of inattention following damage to the left
versus right hemisphere, with most researchers contending that right
hemispheric lesions are associated with greater incidence and more pro-
nounced manifestations of inattention than left hemispheric lesions.
There is further disagreement as to the extent to which inattention con-~
tributes to evidenced digsorders in visual behavior, even when those
disorders follow damage to the right hemisphere. Negative evidence
(disorders occurring in the absence of inattention) has been cited bv
several researchers (Ettlinger et al., 1957; Masure & Tzavaras, 1976;
Warringron et al., 1966), while other authors have reported a persistence
in performance deficits even when the presence of an attentional dis-
order has been statistically (Basso et al., 1973) or methodologically
(Faglioni, Spinnler, & Scorti, 1971; Kinsbourne & Warrington, 1962)
isolated,

Asgegsing this body of research findings is further complicated by
studies which have revealed that the detection of pathological asymme-
tries in attention is often dependent upon the coustruction of the tasks

employed and the qualitative criteria selected. Certain tasks have



been found to elicit overt evidence of attentional asymmetries (i.e.,
attentional biases, vis-a-vis unilateral omissions and response-choice
position preferences) more readily than others (Campbell & Oxbury,
1976; Colombo et al., 1976). Diagnostic determinations based upon less
sensitive tasks would likely underestimate the prevalence of inatten-
tion. Moreover, on specific tasks (e.g., drawing and drawing-copying),
the occurrence of biases in attention has been found to vary as a func-
tion of whether gross or finme errors of omission served as the criterion
{DeRenzi & Faglioni, 1967; Gianotti & Tiacci, 1970, 1972; Glanotti,
Messerli, & Tissoc, 1972). It would follow, then, that milder forms

of spatial inattention would have gone undetected in studles employing
overly gross criteria and/or relatively insensitive tasks.

It is the present author's contention zhat:

l. The controversy surrounding the contribution of spatial inatten-
tion to aberrant visual behavior has, in part, resulted from spuriously
contradictory findings. Artificial differences are seen as having
resulted from a lack of consensus as to what criteria constitute evidence
of an impairment in spatial attention.

2. The contribution of disturbances in spatial attention to
aberrant visual behavior has been significantly underestimated.
Empirically, this 15 seen as having resulted from the use of overly
gross diagnostic criteria. Theoretically, established classes of diag-
nostic criteria often reflect (what is felt by this author to be) an
overly narrow conceptualization of attentional disturbances, so thac
they are expressed in terms of a dichotomy {(i.e,, drawn/riot drawm;

perceived/not perceived). The sensitivity of these criteria would be



limited to instances of absolute deficit ({.e., a breakdown in acten-
tion) and consequently inadequate with respect to detection of instances
of relative deficit (i.e., fluctuations 1in attention),

3. The rrevalence of disturbances in spatial attention has been
significantly underestimated. This is seen as having resulted from
the inadequate sensitivity of available diagnostic instruments to more
subtle forms of inattention. Existing instruments have not sufficiently
incorporated those qualities of task demand and face construction to
maximize sensitivity to spatial inattention.

This study proposes to:

1. Construct a task incorporating those parameters of task demand
and face construction which are found to elicit most reliably evidence
of spatial inattention;

2. Utilize the newly constructed task to document the prevalence
of spatial inattention among unilaterally brain-damaged adults;

3. Utilize the newly constructed task to explore the relationship
between spatial inattention and performance deficits on established
tests of visual-perceptual and visuo-spatial functioning. Particular
emphasis will be focused on those performance deficits for which an
absolute deficit in attention is not implicated ({.e., no evidence of

errors of omisafion or response-position preference).



Background

The occurrence and phenomenclogy of spatial {nattention are
presented 1in two segments: (1) examination of case studies, and
(2) review of statistical (group) reports. The case studies serve to
highlight and dissect specific instances of visuo-spatial inattention.
While individual cases are not likely to coincide exactly with respect
to behavioral properties, certain principles underlying the inter-
relationships among these properties should be discernible. The
statistical reports serve to document the prevalence of spatial inatten-
tion and its behavioral manifestations.

In addition to a general review of the literature, individual topics
of relevance to this proposed study are discussed. These include
findings which offer potential support for the occurrence of relative
deficits in spatial attention, and findings related to issues surround-

ing the construction of a sensitive metric.

Phenomenology and Occurrence of Neglect

The case studies. Holmes (1918a) presented case histories of

bilaterally brain-damaged gunshot wound patients, all of whom exhibited

a disorder in spatial orientation. 1In reviewing these cases, Holmes
(1919) delineated nine component visual disturbances which characterized
these patients. Included among these was a disturbance in visual
attention. This discurbance, to the extent to which it was explored,

was not a unilateral one, It was, rather, observed to affect both
lateral visuasl fields similarly, and was depicted as occurring in contra-

distinction to preserved central (foveal) attention. In describing



these patients, Holmes noted that 'every object in central vision

seemed to absorb attention . . . [which] was incapable of noticing

two or more visible objects at the same time' (p. 232). Holmes (1918b)
reported one case (Pvt. A) of unilaterally impaired visual attention.
This patient was found not to exhibit disordered spatial orientation,
although he reportedly experienced difficulty in recognizing objects
appearing in his left {(inattended) visual field. The patient, having
suffered a missile wound to the right parietal cortex, was also reported,
when tired, to have exhibited intermittent failure in noticing objects

to his left.

Holmes and Horrax (l1919) presented a case of disordered spatial
orientation, (restricted to the visual modality) with a loss of stereo-
scoplc vision, who also exhibited a disturbance in visual attention.
The patient had suffered a bilateral parietal lobe injury, and, much
like the cases reported by Holmes (1918a), he exhibited reduced atten-
tion Iin both lateral fields and became somewhat transfixed with objects
viewed centrally. Further examination revealed, however, that the
patient did not suffer from a uniform bilateral decrement in peripheral
attention. Rather, his disturbance was characterized by an attentiocnal
decrement which vacillated between the left and right peripheral flelds:

When the observer's two hands were held up, one on either

side of his wvisual axes and at equal angles from them, he

could always perceive the slightest movement of either when

it alone was moved, but failed constantly to recognize

the simultaneocus movement of both hands and saw indiscrimi-

nately cthat to his right or lefc only. . . . 1In cne test,

while he fixed his eyes on a needle which was stuck in a

table, two pencils, a red and a vellow one, were placed

5 cm. on each gide of it, at a distance of 50 cm. from him;

then while gazing at the needle he could see one pencil

only, and indiscriminately that toc his right or lefrc.
(Holmes & Horrax, 1919, p. 1389)



These observations were noteworthy in that they appear to reflect not

a single bi-peripheral disturbance in attention, but rather two com-
ponent unilateral disturbances. It 1s net clear, however, that this
patient's attentional disturbance was truly different (i.e., related to
the loss of stereoscopic vision) from those of the cases reported
earlier by Holmes. Subtler aspects may have been revealed in this case
by virtue of a more intensive investigation.

While Holmes did not consider disturbed visual attention to be
requisice to discrdered spatial orientation per se, he noted its apparent
association with certain deficits in visually bound behavior. Included
among these were impairments in visual recognition, navigation through
space, reading, and estimation of length and size. In only one case,
however, that secondary to a right hemispheric lesion, was the atten—
tional disturbance (and associlated recognition difficulty) clearly
unilateral in nacure.

Scheller and Seidemann (1932) described a patient who, secondary
to a right CVA, exhibited topographic disorientation and a tendency to
visually ignore the left half of space. However, inasmuch as the
patient frequently failed to note objects and landmarks situated to his
right, the authors concluded that visual neglect was not a primary
factor in his topographic disorientation. They reasoned, rather, that
the patient experienced a constriction in visuwal attention so that
individual elements of his visual environment, though separately
perceived, could not be integrated into a single spatial framework.

The authors did consider, however, that visual neglect was likely con-

tributory to the patient's oculo-motor symptoms. Volitional eye



movements during visual exploration, the authors asserted, achieve
direction througha moment-to-moment representation of the texture of

the external visual environment. As such, Scheller and Seidemann drew

a distinction between disordered visual scanning (affecting what is per-
ceived) and disordered spatial synthesis (affecting how percepts are
organized). Neglect o% space was depicted as debilitating to the former,
but inconsequential to the latter.

Riddoeh (1935) presented two cases of unilaterally disordered
spatial orientation secondary to space-occupying lesions. One of these,
with surgically verified unilateral involvement of the left parietal
cortex, also exhibired a unilateral disturbance in visual attention
(to confrontation testing). Both the visual disorientation and visual
inattention were evidenced in the patient's right visual field pre-
operatively., Onlvy the visual disorientation, however, persisted beyond
a few weeks postoperatively. Riddoch took this as supporting Holmes'
contention that disturbed visual attention was not an essential factor
in spatial discrientation. It should be noted, however, that, because
of the limited scope of Riddoch's examination of this patient, {it is
not clear to what extent, if any, visual inattention was manifestc in
the patient's general visual behavior.

Brain (1941}, in studying the phenomenclogy of spatial disorien-
tation, noted a distinction between that reflected in defective locali-
zation of objects in space and that reflected in a route-finding
disorder based Iin a marked tendency to neglect the left half of space.

1

The former, termed "agnosia for spatial relations,” was evidenced

primarily in defective judgment of relative distance; the latter, termed



"agnosia for the left half of space,'" was evidenced in neglect of

space and a persistent tendency to make right-hand turns during
exploratory ambulation.2 Three cases were presented as exemplars of
each disorder. The three patients exhibiting neglect of space were

all right-hemispheric-damaged, densely hemiancpic, and, in some way,
disturbed in somato-sensory awareness. Brain rejected the primacy of

a hemianopic defect in the pathogensis of neglect, noting that many
hemiancpic patients bump into obstacles but rarely, if ever, become
lost in famjiliar surroundings. As Brain's choice of nomenclature would
suggest, he ascribed neglect sclely to instances of damage to the right
hemisphere. Brain distinguished unilateral neglect of space from
visual inattention {(as revealed in confrontation testing) as occurring
at the level of awareness of external space. As such, Brain characterized
neglect as being inexorably connected to an underlying disorder in

body gcheme, and not strictly a visual phenomencn.

Patterson and Zangwill (1944) refuted two of Brain's contentions
concerning unilateral neglect of space: (1) that it necessarily mani-
fested {n a route-finding disorder characterized by exclusive righc-
turnings, and (2) that it was inexorably assocliated with a disturbance
in body scheme. These authors were among the first to employ a wide
range of verbal and visuo-cognitive "intelligence' tests in their
examinations. Both of the cases they presented had right brain damage
and had sustained a partial hemianopic defect. Unequivocal evidence
of unilateral neglect was obtained for one of the cases (Case f#l).

The other case displayed severe oculo-motor symptoms and was only

2Brain likened this visuo-motor component of gpatial agnosia to
sensory alloesthesia.
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suspected of exhibiting occasional neglect. WNeither patient displayed
a route-finding disorder (as described by Brain), was disturbed in
.somato-sensory awareness, or was particularly impaired in judging rela-
tive distance. Both patients did exhibit deficits in drawing, block
design construction, and stick design construction, and were similarly
impaired on a visually bound test of analytic reasoning {(Raven's
Standard Progressive Matrices). The breadth of tasks employed by
Patterson and Zangwill and the detail with which they reported their
patient's performance provided a well delineared picture of each
patient's spatial functicning. The findings reported on Case #l were
particularly revealing because of the considerable variance displayed
in spatial awareness. Numerous inconsistencies in the patient’'s tendency
to neglect were evidenced. These included: (1)} varied presence of
neglect in everyday activities; (2) varied presence of neglect on tasks
requiring passive visual search; (3) varied presence of neglect on
drawing tasks, as a function of complexity of design and whether it was
to be copled or drawn from memory; (4) varied quality of neglect on
drawing and size estimation tasks. The patient was also reported to

be unquestionably aware of the nature of his problem, and in fact com-
plained of a tendency to neglect objects on his left side. These
findings are parcticularly meaningful inasmuch as they shed ronsiderable
light on the complex nature of disturbances in visuo-spatial attention
and illuminate the problems associated with their diagnosis. For this
reagon, a more detajled examination of Patterson and Zangwill's

findings on Case #1 are offered here.
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In general behavior: "The patient often collided with objects
on his left which he had clearly perceived a tew moments before. He
was liable at table to knock over dishes on his left-hand side and
occasionally missed food on the left side of his plate" (Patterson &
Zangwill, 1944, p. 339). While the patient could accurately count small
objects distributed randomly in front of him, he exhibited left
neglect in attempting to count the number of cubes in a three-dimensional
configuration. When asked to point to objects situated in a semi-
circle in front of him, he accurately localized the objects with his
eyes open. With his eyes closed, however, he exhibited ''a general shift
to the right." A cowmparable displacement also occurred when he was
asked, with eyes closed, to point straight ahead. These observations
were significant on two accounts:

1, While the patient had evidently sustained a visuo-spatial
impairment, this impalrment was not a static feature of his visual
behavicr. The occurrence of neglect in this patient appeared, then,
to ascribe best to a dynamic Iinteraction between visuo-spatial atten-—
tion and other functional entities.

2. The patient's accuracy at visually localizing objects in space
wag in sharp contract to his implied kinesthetic-proprioceptive repre~
gsentation of space. This evidenced dissociation, hetween appreciation
of space mediated visually and that mediated via kinesthetic-proprio-
ceptive mechanisms, 1s consistent with a differential disturbance to
two separate functional systems, and largely incongruent with the

principles defining a core agnosia.
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Inconsistencies in the patient's tendency to neglect were also
observed in his performance on drawing tasks. He reportedly copied

simple geomettrical designs ''quickly and easily,' though in copying com—
plex designs, he frequently omitted the left side and was otherwise
disoriented in his representation of individual features. He reportedly
had no difficulty in drawing simple geometrical designs from meﬁory.

His drawings (from memory) of common objects, though fragmented and
disorganized, were not typically characterized by left-side omissions.
These citings further reflect the dynamic nature of the processes under-
lying unilateral neglect of space. At least three factors affecting

the spatial integrity of the patient's drawings are discernible:
stimulus complexdity, stimulus familiarity, and the explicit demand

for visual exploration.

The last of the inconsistencies in the patient's tendency to neglect
was a qualitative one. Rather than invelving the occurrence of neglect,
it was reflected in a variabilicy in the character of that symptom.

An example of this was the seemingly paradoxical spatial error the
patient committed in bisecting horizontal lines. While he reportedly
bisected oblique lines correctly, horizontal lines were bisected as 1if
the right side had been underestimated. S5imilarly, paradoxical errors
were discernible in two of the patient's drawings, presented by the
authors as examples of disorientation and fragmentation in the absence
of neglect:

1. In copying a Snellen Chart the patient compressed all of his
letters into the left half of the chart frame (which he had previcusaly
drawn). Two of the letters fell outside (to the left) of the frame

altogether.
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2. In drawing a horse, the patient counspicuously dislocated
the horse's head from the right-hand side of an otherwise continuous
drawing.3
These productions would not have heen relatively remarkable had they
come from a patient {presumably LBD) with an otherwise confirmed right
neglect of gpace. From this patient, however, they were perplexing.
Patterson and Zangwill chose to view them within the context of a
generally fragmented and disoriented style of drawing, which they ascribed
to an independent pathology in spatial synthesis (i.e., the "restricred
attention’ of Scheller and Seidemann). Such a pathology notwithstanding,
however, the overall spatial disposition of errors in these drawings
and in line bisection bore a highly suggestive similarity. The authors
might well have considered this similarity in relation toe the patient's
general behavior (in which neglect was episodic rather than constant}),
and in light of his expressed insight into the problem. In this regard,
the patient's paradoxical performance could have been taken to reflect
a limited actempt at compensation, thus revealing vet another poten-
tial factor in the dynamic equation--that of the organism's response

to a disrupted state.

3The patient's rendition of a horse was most striking. The body
was a crude rectangle drawn open at the right. The left side of the
rectangle, though closed, appeared choppv and indistinct. A small nub
extended from the upper left corner and two pairs of legs were drawn
extending from the lower surface. The two legg on the right were of
equal length and longer than the legs on the left. The leftmost leg
(extending from the lower left corner) was noticeably the shortest
(giving the impreasion of an oblique perspective). Only the head was
clearly dislocated (up and to the left of the opened right side).
The drawings were reproduced in Patterson and Zangwill, 1944, pp. 340-
341.
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Similar evidence of the variable nature of visuo-spatial ilnatten-
tion was demonstrated by McFle et al. (1950). These authors reported
elight cases of visual-spatial "agnosia" characterized bv a similar
fragmentation and disorientation in drawings as described by Patterson
and Zangwill. While these patients were predominately right hemisphere
damaged, most suffered malignant expanding lesicns and evidenced some
involvement (direct or referred) of the left hemisphere. Unilateral
neglect of space was reported in six of the eight cases. One of these,
Case #4, with verified direct bilateral involvement, reported the
tendency to miss things on his left gside yet failed to evidence this
on formal testing. This same patient was minimally impaired in drawing
a map or ground plan, yet reported numerous instances of having become
lost in familiar surroundings. Other noteworthy observations included:
one case (#3) of left neglect on counting scattered objects and copying
complex figurea, in the absence of difficulty in copying simple designs
or drawing a éround plan (he was an engineer!); one case (#3) of left
neglect in reading printed text and describing pictures, with no diffi-
culty in counting scattered objects. This case also omitted features
from the left-hand gide of a drawn ground plan of his house, even
after having correctly recounted those features verbaily. In Case #5
the effects of inattention were apparently negated by a presumed high
degree of familiarity with task demands (drawing ground plans would be
second nature to an engineer). The positive effects of such familiar-
ity, however, are limited. Where task demands are sufficiently complex
(e.g., playing cheas), inattention mav persist (Cherington, 1974).

In Case #3 ipattention persisted during task execution (drawing),
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despite the verified accuracy of internal representation (verbal
report). As such, inattention had had an impact on topographic be-
havior with no discernible effect on topographlc recall. This is not,
however, always the case.

Denny-Brown et al. (1952), in presenting their model ol amorpho-
synthesis, reported a case of unilateral spatial neglect with a peculiar
discrepancy between gross topographic behavior and topographic recall.
The patient, having suffered a right parietal infarction, reportedly
experienced no difficulty in finding her way around the hospital ward
and could locate her room even when diverted (by the authors). In a
postdischarge follow-up examination, when she was asked to describe her
ward from memory, she presented a very "one-~sgsided" picture:

She began by describing all the patients and the windows

which had been on her right, menticning them from right to

left. She made no mention of the patients on the left

until pressed and then was able to recall 2 out of 5. In

a similar manner when asked if there were not more windows

or a door on her lefr, she was able to describe them

together with a washbowl and a television set that had

been on her left. When asked about the corridor from the

ward she mentioned the rooms and the nurse's desk on her

right but only mentioned the staircase and the rooms on

the left when asked "what did you pass of your lefer?"

She was able to find her way round her own apartment,

could indicate correctly where various rooms were with-

out looking, and could indicate their layout correctly,

on a rough diagram. (pp. 438-439)

Her memory of the ward apparently included both left-side and right-side
elements (though one might conjecture that she incorporated two right
sides--one coming, one going); yet she freely recalled only the right-
side elements. Amorphosynthesis notwithstanding, it would be tempting

to ascribe such performance to the effects of inattention on inceorporating

or retrieving spatially bound infermation. Similar instances of
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unilateral omissions in topographic recall have since been reported
by Ettlinger et al. (1957) (Case #10) and Bisiach and Luzatti (1978).
The latter authors ascribed this performance to a neglect of repre-
sentational space.

Lawson {(1962) described two cases of visual neglect secondary to a
right CVA. 1In each case lnattention was found to vary in presence and
nature as a function of the task undertaken. One patient, a former
art student, was unimpaired in copying simple geometric figures and
could trace out patterns in the Gottschaldt Test. With respect to the
latter, however, she was observed to hesitate over the left-hand side
of the figures. In reading she omitted the first words on a line and
“"accepted without question the text as it appeared,'” despite noting
its lack of coherence. Her drawings of portraits were generally dis-
placed to the right side of the page and, on full face views, were
insufficiently detailed on the left side. In contrast, her drawings of
profile views (including those facing leftward) were fully detailed.
Lawson introduced trials of verbal cuing ("look to the left") to assist
the patient in overcoming her inattention during reading. Cuing proved
to be successful for reading of structured meaningful passages (where
the patient learned to self-cue upon encountering incoherency), but
had no appreciable impact on her drawings. On three-month follow-up
the patient was found to have no difiiculty in perfeorming any of the
"speclal" tests Lawson administered, and could read accurately (though
she often hesitated at the beginning of a line of print). Her drawings
of full-face views, however, remained insufficiently detailed on the

left side.
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Lawson's second case, a retired nursing Sister, presented with a
massive left neglect of space. She exhibited '"classic" omissions of
the left sides of drawings, and could read only 3 narrow strip of words
down the right side of a page. Lawson noted, however, that in drawing
a cartwheel, the patient omitted the left side only when she started by
drawing the inside of the wheel (hub and spokes). When she began by
drawing the circumference of the wheel, her subsequent placement of
internal details was adequate on the left as well as on the right.
Lawson also attempted the verbal cuing technique with this patient, but
with only limited success. Her reading improved greatly on the
materials used in training, but she lapsed into neglect when new
materials were introduced.

On the basis of his observations, Lawson concluded that neglect
would be most likely manifested on tasks involving visual search or on
tasks requiring careful visual control. He characterized neglect as
being conditional upon the nature of the materials used and the demands
of the tasks presented. Lawson further concluded that neglect could
not be considered an absolute deficit. He determined that neglect was
least likely to occur when stimulus materials or drawings contained a
high degree of linear continuity or were enclosed within well defined
borders. His study was further significant in that {t demonstrated
the potential for remediation in caseées of visual neglect (a finding
which has since been verified by Diller et al. {1974] and Weinberg
et al, [1977]).

Notably absent among these cases have been instances of neglect

secondary to a left hemispheric lesion. Head (1926) described the
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drawings of '"'semantic'' aphasics with terminology (i.e., fragmented;
piecemeal} almost identical to that used by Patterson and Zangwill
(1944) and McFie et al. (195Q) to define visual-spatial agnosia in
right-brain-damaged (RBD) cases. Neglect of space, however, was not
specifically mentioned by Head. Among Brain's (1941) cases of "agnosia
for spatial relations' was one left-brain-damaged patient (LBD) whose
behavior was consistent with a neglect svndrome (i.e., bumping into
things, dressing disturbance, unilateral disturbance in body awareness),
though a distinct visual component was not ascertained. (Her visual
problems were attrivuted to a marked teleopsia in her right visual
fields.) Denny-Brown and Banker (1954) presented a case of right-sided
somato-gensory neglect with visual inattention to confrontation testing,
but without frank evidence of visuo-spatial inattention. It was note-
worthy, however, that the patient was observed to shave only the left
side of his face (presumably looking in a mirror}. Omne clear case of
right visual neglect secondary to a left hemispheric lesion was described
by Battersby et al. (1956). The patient was observed to bump into
ocbjects on his right side and reportedly made numercus right-sided
omissions on Gottschaldt figures, manikin assewmbly, and block designs.
Batteraby et al. reported, but did not describe, three other gimilarly
impaired cases.

McFie and Zangwill (1960) reported one case of mild visual neglect
in an LBD constructional apractic, where the deficit was suggested in
drawings and design construction but not in unguided visual expleoration
(Case #6). Among the other patients they studied, however, occasional

instances of difficulty were noted in negotiating the right-hand sides
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of variocus visually bound tasks: a coensistent error in reproducing
block designs, which was restricted teo the top right-hand block
(Case #7); leaving open the right-hand side of an otherwise correct
stick remroduction of a star (Cases #3 and #5)&; counting hours on a
clock in a counterclockwise manner (Case #1).

In all, few clear-cut cases of visual neglect secondary to left
hemispheric damage have been described. This, it has been argued,
however, may not truly reflect the incidence of visuo-spatial inatten-
tion among the left brain damaged. Battersby et al. (1956) and Zarit
and Kahn (1974) have suggested that those LBD patients with the greatest
1ikelihood of exhibiting frank visual neglect (those having sustained
parieto-temporo-occipital lesions) were generally precluded from study,
because of the severity of their receptive language problems. In
support of this, Battersby et al, (1956) noted that nearly all of the
patients in their study who were unable tc address the tasks they were pre-
sented were LBD aphasics with posterior parietal or pesterior temporal
lobe lesicons.

The group studies. As reflected in the preceding review of case
studies, instances of visual-spatial neglect were predominantly associated
with damage to the right hemisphere. 3Similarly, where larger groups
of patients have been studied, visual neglect has typically been found
to occur more frequently and with greater severity following right,
as opposed to left, hemispheric lesiona (Faglioni et al., 1971; Hecaen,
1962; Gianotti, 1968; Oxbury, Campbell, & Oxbury, 1974; Plercy et al.,

196Q). However, as was evident in the case studies reviewed, detecting

4Patients' efforts were reproduced in McFie and Zangwill, 1960,
p. 255.
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the incidence of visual-spatial inattention is often complicated by
issues of criteria and task selection. For this reason studies bear-
ing upon the incidence of neglect in brain-damaged patients must be
considered within the context of which criteria were employed and on
which tasks! In this regard defining the incidence of neglect has been
inextricably interwoven with the degree of severity of absolute deficits
(errors of omission) manifested.

The argument raised by Battersby et al., (1956) and Zarit and Kahn
(1974) is at least as relevant to the severity of symptoms as Lt is to
the incidence of same. It is recalled that Battersby et al. (1956)
advanced the original argument at a time when clinicians were reporting
cases of frank neglect (evidenced in general behavior or in gross
manifestations on ''special” tests) among RBDs but rarely among LBDs.

As a result, reports relating the incidence of neglect in RBDs to
locus of lesion were, more accurately, relating the incidence of a
relatively severe neglect to the brain region damaged (i.e., parieto-
temporo-occipital area). In suggesting that LBDs with comparable
lesions would be too aphasic to he examined, Battersby et al. were, in
essence, accounting for the absence of severe neglect in these patients.
For this reason such an argument is more appropriatzly applicable to
the current consensus that neglect is more severe among right brain-
damaged patients than among iLeft. With respect to incidence, however,
it follows that milder forms of inattention are not decidedly related
to damage in one hemisphere as opposed to the other. With this in
mind, the body of research data bearing upon incidence and severity of

neglect 1s examined.
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The case studies reviewed were particularly wvaluable in 1llus-
trating the degree to which detecting the presence of visuo-spatial
inattention was confounded by both +ask selection and operational
criteria. While each of these factors might well have influenced the
findings related to incidence of neglect, some interaction between the
two cannot be overlooked. Potential interactions, however, would not
be open to retrospective examination, and, therefore, the present dis-
cussion is limited to issues of task selection and operaticnal criteria,
separately.

1. Task Selection--1t has often been the case that, where
regsearchers have employed a variety of tasks in thelr examinations,
visuo-spatial attention in both LBD and RBD groups has been shown to
be dynamically interrelated with visual~perceptual, visuo-motor, and
visuo-cognitive functions. Battersby et al. (1956) reported that among
the hemianopic patients they examined (18 L3D, 42 RBD), 48Z of the
RBDs evidenced neglect in general behavior, as compared to only 22% of
the LBRDs; however, an additional 28% of the patients in each brain-
damaged group evidenced neglect on the "special' tests which were
administered. The "special" tests included: vigual searching, copying-
drawing, figure disembedding, locating cities on a map, reading, and
copying the position of randomly placed crosses. The authors did
not delineate the incidence of neglect on each of these tasks. Plercy
et al. (1960) found that 29% of their RBD cases evidenced neglect
during reading, counting, or in general behavior. None of these cases,
however, showed neglect on copying-drawing. They further reported that

an additional 29%7 of their RBD cases exhibited neglect on copying-
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drawing but not on any other tasks. Neglect among LBD cases (ll%)
was anly evidenced on copying-drawing.

Leicester et al. (1969) found the presence of neglect to be
related to the difficulty a task posed for their patients. Using a
single multiple choice match-to-sample paradigm with several classes
of stimuli (i.e., letters, words, consonant trigrams, pictures,
ellipses, etc.}, the authors found significant response-positien pre-
ferences in 14 of 18 LBDs (left-side preference} and in 6 of 6 RBDs
(right~side preference). Most notably, they found that their patients
evidenced marked preferences primarily on trials where they found the
required discrimination difficult to perform. For easy discriminations
patients were typically able to locate the correct choice regardless
of where it appeared. One illuminating exception to this, however,
was described. One LBD patient (A.E.F.) was blased to the left (as
expected) on trials involving difficult discriminations, yet showed a
right-side response preference for a particularly easy discriminaticn
trial. On easy discriminations this patient found the correct choice
whenever it appeared on the left side of the display. When the correct
choice did not appear on the left side of the display, however, she
randomly selected responses (mostly incorrect) from the right side of
the display. The authors posited five different types of neglect,
identified by their association with different cognitive demands.

This interpretation seems overly concrete, however, and could readily
mushroom into a veritable dictionary of task-related attentional dis-
orders. These data are seen by the present author as reflecting the

organism's capacity for overcoming a weakened function (visuo-spatial
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attention) under conditions where other weakened functions or the
cognitive apparatus as a whole is not severely taxed. Moreover, as
reflected in patient A.E.F.'s performance, certain face aspects of
individual tasks might offer cues to assist in overcoming such a
weakness.,

Colombo et al. (1976) found the differential presence of visual
neglect in LBD and RBD patients to be related to whether a task Iinhered
with explicit demands for thorough visual exploration. They based
their interpretation on the following findings: (1) only RBDs (l57% of
sample) made two or more contralateral (re side of lesion) errors of
omission on a copying-drawing task; (2) RBDs and LBDs were indistinguish-
able with respect to the presence of significant response-position
preferences on Raven's CPM (31% of the RBDs, 32% of the LBDs); (3) LBDs
and RBDs showed an indistinguishable tendency to utilize the side of
space ipsilateral to their side of lesion in a ball-placing task
(with no feedback); (4) when visual feedback (which holes have already
been used) was added to the ball-placing task, only RBD's (4% of sample)
failed to £1il1ll all the holes.

The authors contended that copying-drawing demands a thorough
visual exploration, while the Raven's CPM merely implies same. It is
equally true, however, that copying~drawing involves active manipula-
tion and therefore provides an additional source of cuing (kinesthetic-
proprioceptive feedback). Scme additional observations on these
authors' findings are pertinent to this discussion: (1) the simple
incidence of visual neglect in LBD and RBD patients increased markedly

on Raven's CPM as compared to that on copying-drawing; (2) the number
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of RBD and LBD patients exhibiting neglect on Raven's CPM (17 RBDs,
16 LBDs) was almost identical to the number of patients in each group
who fell below cutting score for accuracy of drawing reproductions
(21 RBDs, 16 LB8Ds). With respect to chis latter finding, it is unfor-
tunate that the authors did not investigate the possibility that the
presence of a response blas on Raven's CPM might have differentiated
those patients who were unable to draw the model accurately from those
who were successful.

Campbell and Oxbury (1976), in a é-month follow-up study of six
RBD neglectors, found that only two patients continued to commlt gross
errors of omission on a copying-drawing task (the original criterion
for neglect). They also found, however, that all six of the patients
showed no appreciable change from their baseline tendency to prefer
right-side responses on a multiple choice wvisual matching task, and
remained significantly impaired, relative to controls, on several tests
of spatial analysis and visual perception. These findings prompted
Campbell and Oxbury to question the adequacy of omissions in copying-
drawing as a criterion of neglect, and to further speculate that:

the resolution of neglect in drawing may simply reflect

the development of strategies to overcome a flagrant

disability of which the patient has become aware through

much practice, rather than recovery from the underlying

disorder giving improved performance generalized to a

number of different situations. (p. 311)

2. Objective Criteria--Several researchers have noted that, while
gross omissions on copylng-drawing tasks (i.e., half-completed drawings)
are almost exclusively agsociated with instances of right brain damage,

omissions of small peripheral figures may be encountered in RBDs and

LBDs alike (Arrigoni & DeRenzi, 1964; DeRenzi & Faglioni, 1967;
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Glanotti & Tiacei, 1970, 1672). Gianotti et al. (1972) reported
that, while the frequency of occurrence of half-finished drawings and
omissions of large laterally placed figures was significantly greater
among RBDs than LBDs, patients in both groups tended to omit small
peripheral figures with similar frequency (29% of RBDs, 21% of LBDs).

Criteria based upon drawing performance have almost always in-
volved evidence of an absclute deficit (errors of omisgions). It has
often been the case, however, that researchers have reported a peculiar
tendency among brain-damaged patients to be unilaterally inaccurate in
their drawings. The inaccuracy has been typically restricted to the
side of the drawing contralateral to the side of the patient's lesion.
Hecaen {(1962) viewed such performance as the antithesis of visual-
spatial neglect. However, as evidenced by Leicester et al.'s (1%69)
patient A.E.F., addressing one half of space in a careless or unproduc-
tive manner is no less symptomatic of the underlying disorder than
neglecting that half of space altogether. In the case of A.E.F., it
is recalled, her excessive right-sided responding was not truly
elicited by information originating on that side, but, rather, was
cued by the information she obtained from the left side of space!
While presentation of evidence of inaccurate or impeded performance
with respect to one half of space is germane to a discussion of obiec-
tive criteria, it is of greater relevance to a discussion of relative
deficits in visuo—-spatial attention.

Hecaen (1962) reported that, while LBD patients were rarely
found to omit features in their drawings, they would occasionally

demonstrate a difficulty in '"closing" their drawings on the right side.
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Hecaen contended, however, that "far from neglecting this side, [the
patient]| is particularly persistent in drawing the extreme right,
without managing to execute it correctly' (p.231). To depict this
behavior as wholly dissociated from spatial neglect would be, in the
present author's opinion, to confuse the symptom with the underlying
disorder. Gianotti et al. (1972) confirmed Hecaen's observations,
noting that such performance was characteristic of nearly one~fifth of
the LBDs they sampled. These authors, while not rejecting some under-
lying connection between visuc-spatial neglect and this spatially
bound inaccuracy, were uncertain as to how to interpret it.

Accuracy of performance is not always the case at issue. A rela-
tive deficit in visuo-spatial attention might result in impeded, if
not impaired, performance. It is recalled that Lawson's (1962) Case #l,
while having ostensibly compensated for her earlier evidenced spatial
inattencion, was observed to hesitate 1in tracing the left sides of
hidden figures and upon returning to the left border of a line of print.
It would appear that compensation, while successful Iin preventing an
absolute faillure, was associated with evidence of a relative reduction
in efficiency with respect to one side of space. Under conditions of
inordinate time pressure, or under conditicns of considerable cognitive
load, it wmight be expected that such a relative deficit would evolve into

an absolute failure.



CHAPTER 1L

RESEARCH DESIGN AND METHODOLOGY

This study was designed to examine the Incidence and impact of
disturbed visuo-spatial attention in right brain-damaged stroke
patients. Particular interest was directed at uncovering those in-
stances of failure on complex visuo-cognitive tasks which may be
related to relative, rather than absolute, deficits in visuo-spatial
attention. In recognition of the complex and dynamic nature of dis-
turbances in visuo-spatial attention, a special task was constructed
which incorporated many of those parameters of task demand and face
construction reported to elicit most reliably evidence of spatial in-~
attention. It was anticipated that such a task would serve to tease
out the more subtle attentional components of ancmalous visual behavior,
A second aim of this study was to explore the possible involvement of
gsubtle attentional disturbances in the failure of more mildly impaired
left brain-damaged stroke patients on complex visuo—-cognitive tasks.
The study was performed in two phases: (1) construction of the new

task, and (2) study of brain-damaged and normal aged adult controls.
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Task Construction

General Considerations

The task was constructed to be sufficiently demanding so as to
engage a high level of perceptual activity in patients, while reducing
potential cues which might aid patients' compensation for existing
pathological attentional asymmetries. A multiple-choice, match-to-
sample format was adopted, employing certain special features described
below. Two types of stimuli were generated: silhouetted drawings of
easily recognizable common objects and animals (Familiar Figures) and
silhouetted drawings of nonsense shapes with moderate association
value (Unfamiliar Figures). The face construction of individual plates
mimicked that employed by Raven In constructing the Colored Progressive
Matrices.

A figure, drawn centered in the upper half of a sheet of 8% x 11"
unlined white paper, served as the target. An array of six choices,
arranged in two evenly spaced rows of three choices each, was centered
in the lower half of the sheet (see Figure l1). Two separate subtasks
ware constructed: one emploving Familiar figures, one employing
Unfamiliar Figures. For each set of figures correct cholces appeared
in each response-position four times, resulting in two 24-item forms

(24 plates of Familiar Figures, 24 plates of Unfamiliar Figures).

Special Features

Components of difficuylecy were introduced so as to be linked to
the spatial configuration of individual plates. This was accomplished

at two levals:
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Figure 1.

Basic layout of individual plates.
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1. Gross space——Sufficiently compelling response checlces appear

in both lateral third-fields;

2., Fine space--Two choices on each plate were drawvn identical
to the target with the exception of one readily discernible detail
error (distractors). One of these two distractors was so errored on
the right side, the other on the left side.

Each 24-item form (Familiar Figures, Unfamiliar Figures) was comprised
of three types of plates:

1. Eight plates on which the identical match appeared in positions
| or 4 (left third-field). Distractor choices on these plates appeared
in positions 3 and 6 (right third-field), counterbalanced between the
two positions with respect to the location of their respective detail
error (see Figure 2);

2. Eight plates on which the identical match appeared in positions
3 or 6 (right third-field). Distractor choices on these plates appeared
in positions | and 4 (left third-field), counterbalanced with respect
to detall error (see Figure 3);

3. Eight plates on which the identical match appeared in positions
2 or 5 (center third-field). Distractor choices on these plates appeared,
one in each lateral third-field. To maximize the distracting potential
of these choices, the distractor situated in the left third-field
contained a right~gided error; the distractor situated in the right
third-field contained a left-sided error (see Figure 4).

The six—choice array for all plates was completed by the inclusion of
one multiply errored choice and two irrelevant choices (bearing only

minimal resemblance to the target).
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FAMILIAR FIGURES--Plate 1

Figure 2. Illustrating layout when correct response is in left
third-field. Shown 75% of actual size.
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UNFAMILIAR FIGURES--Plate 11
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Figure 3., Illustrating layout when correct response is 1In
right third-field. Shown 75% of actual size.
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UNFAMILIAR FIGURES--Plate 15
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Figure 4. I1llustrating layout when correct response 1s in center
third-field.
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For those 16 plates in each form containing a laterally placed
correct match, errors in gross spatlal attention (side of page from
which an incorrect choice was selected) and errors in fine spatial
attention (errored side of distractor selected) were independent. For
those eight plates in each form comtaining a centrally situated correct
match, errors in gross spatial attention and errors in fine spatial
attention were correlated. In any case fine spatial errors could only
be ascribed to instances where one of the distractor choices was

selected (as oppoused to the mulriply errored or irrelevant choices).

Item Selection

Pools of Familiar Figures and Unfamiliar Figures were generated
along with two distractors for each. A small sample of normal controls
(members of the staff at the Institute of Rehabilitation Medicine and
graduate students) were asked to rate each item as to ease of deter-
mining a correct match and the relative discriminability (from the
target) of each distractor. Where indicated, distractors were modified
tc achieve a greater degree of comparability, and ratings were re-
gsolicited. This process was carried out until the respective item-pools
were reduced to 24 Familiar Figures items and 24 Unfamiliar Figures
items (with distracteors). Individual plates were then constructed
in accordance with procedures previously described. Items considered
by the sample of normal controls to be particularly difficult (with
respect to discriminating distractors from the correct match) were
divided evenly among the three types of plates (defined by the third-

field in which the correct choice appeared).
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Administration Modes

Each 24-item form was adapted to accommodate a match-from-~memory
administration. For memory administrations the target and its respec-
tive response-choice array appeared on separate sheets of paper but
without any alteration in theilr relative placement on the sheet,
Match-from-memory trials were fashioned after administration "A" of
the Benton Visual Retention Test, Revised Edition (Benton, 1974).

Each target remained exposed for 10 seconds and then was immediately
replaced by the response-choice array. Yo other time constraints

were imposed.

Basic Instructions for Administration

A basic set of inastructions was used during administration of the
newly constructed task. In addition, two relatively simple task items
were constructed (Figures 5 and 6) for use in orienting severely im-
paired patients or patients with receptive language disorders to the
demands of the new task. These simple items were alsc available for
use in practice trials with patients who were unable to comprehend
what was being asked of them.

Match-to-gample administrations. The first plate of Familiar

Figures or Unfamiliar Figures (depending on the sequence ascsigned to
the patient) was placed before the patient, centered on his/her body
midline. The examiner pointed to the target figure and said:

Look at this pilcture. Down here are six pictures {examiner
slowly pointed to each choice in the array]. One of these
is exactly like the plcture at the top; your jJob is to find
it. Be careful, some of the pictures will look similar to
the one at the top, but only one is an exact copy. Now
before making your decision, point to each of the choices.



Figure 5,

Duplication of Samnle Plate A, used to orient more
severely impaired patients to the task. Shown 75%
of actual size.
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Figure 6.

Duplication of Sample Plate B, used to orient more
severely impaired patients te the task. Shown 75%
of actual size.
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[If any choices were missed, examiner pointed to each

cholce asking the patient to point with him.] Now, which

picture is just like the oue at the top?
If the patient were unable to find an acceptable response (the correct
one or a distractor) or appeared baffled by the task, one or both of
the simple plates were emploved to orient the patient to the task.
In using these practice plates the instructions were repeated and the
examiner demonstrated selecting a response-choice (using gesture and
narrative to reflect decisions on each of the six choices). A sample
narrative for demonstrating the selection process is provided in

Appendix A.

Match-from-memory administrations. If the patient had already

received one match-to-sample administration, the instructions indicated
below were employed. If the match-from-memory administration were the
first exposure the patient had to the task, a practice plate was used
to familiarize the patient with the layout of target and responses
(alsc used with patients who report no recollection of the match-to-
sample administration). Prior to exposing the first target figure,

the examiner said:

I am going to show you a picture. Examine it carefully for
10 seconds. When the 10 seconds are up, I'll take the pic-
ture away and show you six pictures. You are to find the
one which looks exactly like the one you examined. [The
patient was reminded of the match-to-sample administration
and /or was shown a practice item alternately covering the
top or bottom to prepare the patient for what he/she would
see.] Remember, look at all six pictures before you make
your decision; some of them will look similar to the one
you examined but only one is an exact match., [If this were
the patient's first exposure to the task, he/she was asked
to point to each choice on the sample item as per the in-
structions for match-to-sample administration.]
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While presenting the first target figure, the patient was reminded
to study it carefully. As the page was turned to reveal the choices,
the examiner said: ''Now find it here." The patient was further re-

minded to consider all six choices.

Methods

Subjects

Normal controls. Thirty normal aged right-handed adults partici-

pated in this study. Handedness for the control sample was assessed
with a 10-activity checklist, including: writing, throwing, brushing
teeth, eating with a spoon, carrying a sultcase, drawing, using a
scissors, combing hair, unscrewing a bottle cap, and dealing cards;
(£f subject never played any card games, they were given a deck and
asked to hand out cards one at a time to three imaginary people).
Subjects indicating the use of their right hand only for 8 of the 10
activities were designated right-handed. Subjects were drawn from
the following sources: (1) intermediate players at the Manhattan
Bridge Club, (2) family members of the author or the author's friends,
(3) volunteers from the Katherine Engel Senior Citizens Center, and
residents at a cooperative apartment complex in which a friend of

the aythor resides.

All controls were informed at the time they were solicited for
participation of the purpose of the study and its potential implica-
tions (diagnostic and treatment) for people who have suffered strokes.
Prior to testing, no information was provided as to what the Lask

was designed to test, beyond the obvious demands for visual examination
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and memory. Debriefing was performed, however, following completion
of testing.

In addition to the requirement that all controls be right-handed,
volunteers were required to meet the following criteria:

1. No history suggestive of brain injury;

2. No history of excessive drinking (alcoholism};

3. No significant history of major systemic failure (coronary,
kidney, or liver, or any condition likely to be correlated with
extended periods of reduced blood supply or hemotoxicity),;

4, No history of psychiatric disturbance;

5. No signs of incipient senility;

6. No history of diabetes melitus with onset greater than
2 vears prior to the date of participation in the study.

Inasmuch as the patient population at the Institute of Rehabili-
tation Medicine (IRM) from which brain-damaged subjects were obtained,
was expected to have educational leveis above the national average
(pricr studies suggested educational levels in the range of 12 to 14
years), solicitation of volunteers was restricted to settings (as
previously described) in which controls with similar educational levels
might be found.

Right brain-damaged subijects. Fifty-one unilaterally right brain-

damaged, right-handed adult stroke patients participated in this study.
Sublects consisted of a subset of all in-house stroke patients under-
going active rehabilitaction programs at the IRM who met the following

criteria:
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l. Verifiable (clinical neurological examination, electro-
encephalographic, or radiological findings) lesions restricted to
the right hemisphere as a result of a CVA;

2. No prior history suggestive of brain injury;

3. No history of significant CNS disorder;

4, Other than the CVA, no significant medical history (see
criteria for normal cemtrols);

5. No history of excessive drinking (alcoholism);

6. No history of psychiatric disturbance;

7. Sufficiently free of mental confusion so as to be appro-
priately oriented to the tasks to be administered.

Subjects were, further, selected from those being screened for
participation in an experimental program of cognitive/perceptual
remediation. As a result, all subjects received a neurological exami-
nation within one week prior to their entry into this study. This
examination was performed in cenjunction with their participation in
the experimental remediation program and, as a result, provided a
comparable neurologic data base for all brain-damaged participants in
this study (a standard set of neuroclogic criteria obtained by a single
practitioner), Patients exhibiting severe symptomatology and, there-
fore, not acceptable for entry into the experimental remediaction
program, were, nonetheless, retained in the present study. All formal
tescing, performed in conjunction with the present study, was com-
pleted prior to patients' onset of experimental remediation.

Left brain-damaged subjects. Twenty-eight unjilaterally laft

brain-damaged, right-handed stroke patients participated in this study.
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Subjects consisted of a subset of all in-house stroke patients under-
going active rehabilitation programs at the IRM who met the criteria
delineated for RBDs (however, with verifiable lesions restricted to
the leftr hemisphere). In addition, all LBDs were required to demon-~
strate adequate comprehension of task demands.

These subjects were selected from those being screened for par-
ticipation in the experimental remediation program previously referenced.
The Speech Department at the Institute of Rehabilitation Medicine was
consulted as to classification of speech and language disorders in

these patients.5

Subject Characteristics.

Demographics. No statistically reliable differences among the

three experimental groups was found with respect to age or educaticn
(median tests). As anticipated, median levels of education for the

two patient groups were higher than would be expected from a sampling

of the general peopulaction (see Table 1l). The two patient groups were
predominantly comprised of patients seen at between ! month and 3 months
postonset of CVA (see Table 1). Approximately 207 of the stroke
patients were more than 3 months postonset at the time they participated
in this study. No statistically reliable differences in time-since-
onget of CVA were found between the two patient groups (median split).

Neurologic status of brain-damaged subjects. All brain-damaged

subjects were examined by a neurclogist and rated as to degree of

sensory defiecit (light touch, pain, toint position sense, and visual

5Sincerest thanks to Mrs. Martha Sarno for graciously providing
me with classifications of aphasia for the LBD sample.



Table 1

Subject Demographics
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Group Norma RBDb LBDc
Median age 66,5 65.7 63.0
Age range 48 - 84 32 - B4 44 - 83
Median education 14.0 12.4 13.5
Education range 4 = 20 5 - 20 3 - 20
Median time onset

{(in weeks) ~ 3.8 7.7

Chronicity (in weeks):

4 - 12 - 38 23
13 - 24 - 7 2
> 24 - 6 1
%a = 30
bn = 51
o
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field integrity) and motor deficit (upper and lower extremities).
Light touch, pain, and joint position sense were rated on a 3-point
scale: normal, decreased (with respect to the unaffected side),
absent. Visual field integrity was assessed using the method of con-
frontation with single- and double-simultaneous presentations. Patients
were rated on a 3-point scale; normal, extinction to double-simultaneous
presentations, complete field cut. Due to the relative crudeness of
the method of confrontation as a measure of wvisual field integrity,
it was considered prudent by the present author not to distinguish
instances of visual extinction from minor field defects. Motor deficit
was rated on a 5-point scale: O = normal, | = minimal deficit {(less
than full strength), 2 = moderate deficit (movement against gravity),
3 = marked deficit (movement, but not against gravity), 4 = very marked
(no movement).

l. Motor Status--Due to the nature of the admissions criteria
employed by the IRM, all patients admitted to the facllity are, to
some degree, motorically impaired. Relative Incidence of the five
levels of impairment assigned by the neurologist in the two brain~
damaged groups is depicted in Table 2. Upon collapsing the two most
extreme categories of impairment (normal with minimal, very marked
with marked), no statistically reliable differences in severity of
motor deficit were found between the two groups (upper extremity:
% = 5,52, df = 2, .10 > p > .05; lower extremity: gz = 4,97,
df =2, .10 > p » .05). There was, however, a tendency for the RBD

group to be somewhat more impaired.
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Table 2

Motor Status of Brain-Damaged Subjectsa

Severity Upper Extremity Lower Extremity
Rating RBD LBD RBD LBD
Norm 0] 0 1 0
Min 6 6 5 9
Mod 11 11 22 10
Marked 9 6 113 7
Very marked 25 5 10 2

4The number of patients in each group receiving the indicated
severity rating.



2. Sensory Status--The relative incidence of the three levels
of impairment across sensory domains in the twe brain-damaged groups
is depicted in Table 3. Upon collapsing the two abnormal racings
(decreased with absent, extinction with full field cut), a statistically
reliable difference in degree of impairment between the two groups
was found to exist in joint position sense (x° = 5,47, df =1, p < .02)
and in perception of pain (x° = 3.84, df =1, p < .05). Light touch
perception and visual field integrity were not found to be differen-
tially impaired in the two groups (light touch: ~+* = 1.7, df =1,
p < .10; visual fields: y° = 1.43, df =1, p < .20). These results
would be consistent with greater posterior and subcorctical involvement
among the RBDs, as well as greater degree of severity of sensory

impairment among these patients.

Language impajirments among LBDs. As anticipated, the majority of

LBD patients exhibiting a language disorder was of the Non-Fluent

type (Speech Department employs the nomenclature and respective cri-
teria of Goodglass and Kaplan, 1972). Addicionally, patients are
routinely rated as tc their ability to engage in meaningful communica-
tion, regardless of degree and classification of aphasia (Functional
Communication Profile, Taylor [1965]). This assessment depicts the
patient’'s skill at communicating as a percentage of their estimated
premorbid level. The incidence of three aphasia types (Fluent, Non-
Fluent, Mixed/Global) in the current sample and their respective
Overall Functional Communication Profile ratings are depicted in

Table 4.



Table 3

Sensory Status of Brain-Damaged Subjectsa

RBD LBD

Light Touch:

Norm 27 i9

Decr 19

Abs 5 0
Pain:

Norm 22 19

Decr 25

Abs 4 0
Joint Position:

Norm 21 20

Decr L5 4

Abs 15 4
Visual Fields:

Norm 28 20

Ext 4

HH 17 4

aT‘ne number of patients in each group receiving the indicated

severity ratings.



Table 4

Language and Speech Status of LBD Subjects

n Median FCP

Aphasic:

Nonf luent 14 58.0%

Fluent 3 54.0%

Mixed /Global 2 23.5%
Nonaphasic:

Dysarthric 6 -

Unimpaired 2 -

Note. One gubject was judged to be gquestionably literate in
English and was, therefore, not classified with respect to aphasia
or functional communicatcion,
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Materials

Control subjects received only the newly constructed picture-
matching task. Brain-damaged subjects received the newly congtructed
task in addition to the following tescs:

l. WRAT Reading Test--Rows of irregularly spaced words, selected
as a reading-related measure of inattention;

2. Bender Visual Motor Gestalt Test--A nine-item copylng-drawing
task, used as a measure of inattention. A positive finding with
respect to inattention wags designated as any partially completed
drawing (excluding designs 2 and 3) or an indistinct completion of a
design which was restricted to one side (that contralateral tc the
patient's lesioned hemisphere--excluding designs 2 and 3). Addition-
ally, patients were rated on their general success at performing the
task (adequate, barely adequate/inadequate, grossly inadequate);

3. Cancellation of H--The letters A through H were distributed
randomly across six rows of letters (total 312 letters) printed in
normal type and with normal spacing between letters. The subject
was instructed to line out the letter H (total of 102) each time it
appeared, This task was selected as a measure of spatial attention
during visual search in a highly structured stimulus field. Inatten-
tion on this task was defined as the occurrence of five or more errors
of omission, of which not less than 67% were in the left third-field
(Weinberg, Note 1);

4. Cancellation of C and E--A task similar in construction to
cancellation of H. The subject was instructed to line out the letters

C and £ (105 total) each time they appeared. This was selected as a
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measure of spatial attention during visual search in a highly struc-
tured stimulus field under increased cognitive load. Inattention on
this task was defined as the occurrence of |0 or more errors of omis-
sion, of which not less than 67% were in the left third-field, or
five to nine errors of omission, of which all were in the left third-
fieid (Weinberg, Note 1);

5. Raven's Colored Progressive Matrices--A complex visuo-cognitive
task often used as a measure of visual-perceptual function and visuo-
spatial reasoning. In addition te number correct, a bias score was
calculated by subtracting the number of left-side responses (1l and 4)
from the number of right-side responses (3 and 6). A bias score equal
te or in excess of *7 was taken to reflect inattention (Costa et al.,
1969);

6. WAIS Block Designs——a widely used test of visuo-motor con-—
structional ability;

7. WAIS Object Assembly--a set of four jigsaw tasks with accepted
sensitivity to spatial organization;

8. WAIS Picture Completicn--a test sensitive to attention to
detail;

9, WAIS Similarities~--selected as a measure which was not expecrted
to be related to specific deficits in visuo-spatial attention in RBDs.
The last three tasks (numbers 7 - 9) were not routinely administered

to the LBDs.
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Procedures

All subjects received two administrations (match-to-sample,
match-from-memory) of each form of the newly constructed picture-
matching task. As described in the section on task comstructilon, a
l0-second exposure time was employed during memory administrations,
and subjects were permitted as much time as desired to find a wmatch.
Target figures during memory administrations were pregented one time

only. Order of administration of the new task trials is described below.

Normal Aged Controls

One administraction sequence of the four newly constructed task trials
was employed. The two memory administrations were always administered
first (counterbalanced by form), followed no less than 1 hour and up to
1 day by the matching administrations (also counterbalanced by form).

This procedure was adopted to minimize learning effects which were anti-
cipated with the normal aged subjects, Early pilot work suggested that
these subjects were more likely to recall incorrect choices as being
incorrect on memory administrations, if thoge choices had previously

been selected but reconsidered on matching adminisctracions.

Brain-Damaged Subjects

Four administration sequences were independently applied to the
LED and RBD groups separately, alternated on a subject-to-subject basis
within each group. The four trials, consisting of Familiar Figures
match-to~-sample (Fmat)' Familiar Figures match-from-~memory (Fmem)'

Unfamiliar Figures match-to-sample (Umac)' and Unfamiliar Figures

match-~from-memory (Umem)’ were adminigtered Iin the following sequences:
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S L. 1-
equence 1 Fmat followed by Um / day / Fmem followed by Um

em at

(B
o

Sequence 2 followed by Fm / l=day / U followed hy Fma

mat em mem t

q . F -
Sequence 3 nem followed by Umat / l-day / Fmat followed by Umem

Sequence 4. Umem followed by Fmat / l-day / Umat followed by Fm

em
Subjects in each brain-damaged group were randomly assigned to one of
the test sequences indicated. Test sessions were typically 1l day apart,
but no more than 3 days apart (Friday to Monday). The full battery

of tests was usually completed over a maximum of five contiguous

sesgions.



CHAPTER III

RESULTS

Performance of the Three Experimental Groups on the
Specially Constructed Picture-Matching Task

The mean scores obtained by each of the three groups on the four
administratrions of rhe task are displayed in Table 5. In order to
assess the relative performance of the three groups as a function of
administration condition (match-to-sample, match-from-memory) and
stimulus type (Familiar Figures, Unfamiliar Figures), the data were
subjected to a three-way analysis of variance (mixed design) with re-
peated measures on administration condition and stimulus type. Due to
the disparity in sample sizes, this analysis was carried out using an
unweighted means analysis method (Kirk, 1968). Results of this analysis
(see Table 6) revealed that the three groups performed significantly

differently on the task (F = 20.16, p < .001). Examination of

2,106
these differences via Duncan's multiple comparison method (adapted for
unequal n) (Keppel, 1973) indicated that, while the RBD group performed
significantly poorer on the task than both the LBD and aged control
groups, the difference in performance between the LBD and controcl
groups only approached significance (see Table 7). Subjects in all
three groups were found to have performed worse on memory administra-

tions than on wmatching administrations (F = 173.82, p < .001);

1,106
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Table 5
Performance of Subjects on the New Task

Form Control? RBD® LBD®
Familiar:

Match 21.80 15.82 20.75

Memory 19.10 13.78 17.46
Unfamiliar:

Match 22.77 16.86 20.71

Memory 17.87 13.53 15.86
Groups meansg across

all four trials 20, 38 15.00 18.70

Note. Entries are mean number correct per trial (out of a

possible 24).



Tavle 6

Analysis of the Performance of the Three
Experimental Groups on Four Trials of the
Newly Constructed Picture-Matching Task

35

Source SS daf M3 F
Groups 1990.27 2 995.13 20. L6*
Error  oups 5232.89 106 49,37 -
Form (Fam./Unfam.) 4.086 i 4.06 .74
Groups * Form 25,07 2 12.54 2.29
Errorgroups x form 579.92 206 5.47 -
Administraticon (match/memory) 1308.75 1 1308.75 173.82%
Groups %X Administration 26.87 2 [3.43 1.79
Brror roups < administration  798.12 106 7.53 -
Form x Administracion 65.89 1 65.89 23.51*
Groups x Form x Administracion 5.21 2 2.61 .93
ErTor roups x form X admin 297.07 106 2. 80 -

*p < ,001.
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and there was a azignificant interaction between stimulus type and
administration condition (EI,IO6 = 23.51, p < .00l), such that the
Unfamiliar Figures were easier to match-to-sample than the Familiar
Figures, but were more difficult to match-from-memory (see Table 7).

Wicth respect to this interaction, upon examination of the overall display
of group means (Table 5), it appears that the interaction between
stimulus type and administration condition was most evident in the
control sample. The effect within the two brain-damaged groups, however,
appeared to be differentially represented. LBDs seemed to be less
sensitive to stimulus type during match-to-sample administrations,

while RBDs seemed to be less sensitive to stimulus type during match-

from-memory administrations.

Assessment of Gross Spatial Attention in
the Three Experimental Groups

This 1s one of the analyses which is of primary interest to the
current study. To evaluate whether the three groups differed with
regpect to direction and degree of errors in gross spatial attentilon,
group distributions of response bilases (differences in the number of
regsponses selected from the left versus right third-fields) were
examined. Response biases were computed in the following manner:

For each of the four task administrations, the number of responses

selected from the left lateral rhird-field (choices 1 and 4) was sub-
tracted from the number of responses selected from the right lateral
third-field {(choices 3 and 6). A negative value for this computation

indicates that more responses were chosen from the left third-field



Table 7

Presentation of Significant Findings from the
Three-Way Analysis of Variance on the Scores Attained by
Each Experimental Group ou the Newly Constructed
Picture-Matching Task

(a) Group Differences

Contr. LBD RBD
Cor.tr. - 1.68 5. 38%*
LBD - 3.70%

i " ——— S ——— T S i S . T o .l

(b) Effect due to administration condition

Match 13.85

Memo ry 16.26

e — —— . T T T " — i S — T T— i i T Tt oy A e S g S S T o il e SHie S —— i —

(¢) Interaction between form and administraticn condicion

Familiar Unfamiliar

Administracion:
Match 19. 54 20.15
Memory 16.76 15.76

*p < .01l; Duncan's Multiple Range statistic = 2,33,
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cthan from the right; conversely, a positive value indicuates a greater
number of responses chosen from the right field. (This procedure is
modeled after Costa et al. [1969] and 1s used to assess response
symmetry on Raven's Colored Progressive Matrices.) Since correct
choices were fully counterbalanced among the six choice positions, a
perfect score on a trial of the task yielded a response bias ot O.

In order t¢ enhance the reliability of computed response biases,
four bias values fcoreach subject (one based upon each of the four
trials of the new task: Fmat’ Fmem’ Umat’ Umem) were averaged to yield
a single bias score. The respective group distributions of averaged
reaponse biases (see Figure 7) were then compared via a Kruskal-Wallace
one-way analysis of variance (skewing precluded parametrics). The
results of this analysis revealed that the group distributions differed
significantly (H = 61.63, df = 2, p < .00l). A second analysis was
performed to examine this finding in the context of the hypothesis that
brain-damaged subjects would exhibit attentional blases towards the
visual field ipsilateral to their damaged hemisphere. LBD subjects,
then, were expected to exhibit negative biases (more 1 and 4 responses
than 3 and 6), while RBD subjects were expected to exhibit positive
biases (more 3 and 6 regponses than 1 and 4)., Controls were not expected
to exhibit bilases in either directrion. These hypotheses were tested
via Kolmogorov-Schmirnov Two-Sample tests comparing LBDs with controls
and controls with RBDs. The results of tchese comparisons strongly
supported the stated hypotheses. The distribution of LBD response
biases was found to be significantly shifted in a negative direction

compared with that of the controls (@ __ = -.52; x? = 15.66, df = 2,

X
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Figure 7. Response biases averaged across four administrations of the newly constructed picture-
matching task.
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p < .00l one-tailed). The latter distribution (controls) appeared to
be esgentially normally distributed about a bias of zero (Figure 7).
The distribution of RBD response blases was found to be significantly
shifted in a positive direction with respect to controls (Dmax = . 6H8;
x? = 34.94, df = 2, p < .00l one-tailed).

While the technique of averaging response biases across four trials
enhanred the reliability of the bias measurement, it may alsoc have
tended to constrict the magnitude of the biases obtained, particularly
for the control sample. This constriction would have been due to a
small number of overall errors committed by the aged controls on
match-to~sample trials. Therefore, bias values for this group might
have been spuriously reduced in magnitude because of the averaging of
two values which, by virtue of a minimum of errors, could not have
reached substantial levels.

To insure that the group differences obtained were not artifacts
of a selective conécriction of control biases, match-to-sample and
match-from-memory trials were partitioned. Response blases were recom-
puted as separate averages of match-to-sample trials and match-from-
memory trials. For match-to-sample trials (see Figure 8), the distri-
bution of LBD response biases could not be reliably distinguished from

that of the controls (D_ = -.28; * = 4.54, df = 2, p = ns)., The

X
modal bias for both groups was zero; however, the LBD distribution was
clearly negatively skewed. The RBD response blas distribution was
remained asignificantly positively shifted with respect to controls
(Dmax = _66; xz = 32.91, df = 2, p < ,001 one-tailed). For match-from-~

memorv trials (see Figure 9), response bilas distributicns for both
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brain-damaged groups were found teo be significantly shifted towards
their respective sides of lesgion, with respect to that of controls
(LBD: D oax = ~.58; ¢* = 19.49, df = 2, p < .00l one-tailed;
RBD: Dmx = .65; %= 31.92; df = 2, p < .00l one-tailed).

These results are seen as confirming the directionality of response
biases for the two brain—damaéed groups as a whole, and are further

seen as reflecting the stability of response bias directionality

across administration conditions.

Assessment of Fine Spatial Attention

As previously indicated, errors in fine gpatrial attention (tendency
to overlook a distortion when it appears unilaterally on the left or
right side of response choices) are independent of errors in gross
spatial attention (tendency to select responses from one side of the
page) on 16 of the 24 plates comprising each form. When an error was
committed which involved selecting one of the two distractor choices
(unilaterally errored) on these l6 plates, presumably it involved over-
looking the unilaterally situated distortion. A bias 1in fine spatial
attention, then, would be evidenced in a tendency to overlook selec-
tively distortions occurring on one side of a response choice as
opposed to the other. To assess fine spatial attention in the three
experimental groups, the total number of distractor choices selected
by each subject (summed across trials) was divided into two categories:
those containing a right-sided detalil error, and those containing a
left-sided detajl error. The mean number of left- and right-sided

errors for the three groups are displayved in Table 8.



Table 8

Mean Number of Detail Errors Overlooked
{Summed across Four Trials)

64

Side of Choice Containing
Detail Error

Left (LE) Right (RE)
a
RBD 13.80 7.35
b
LBD 5.36 7.61
Norm 4.64 5.00




65

It was reasoned that, if brain-damaged subjects exhibited a pathe-
logica} asymmetry in attention within reduced space {(a systematic
tendency to overlook detail errors situated on one side of a distractor
versus the other side), it would parallel, in nature, attentional
asymmetries within gross space. As such, it was expected that RBDs
exhibiting a fine-gspatial asymmetry in attention would do so by system-—
atically overlooking errors located on the left sides of distractors.
Conversely, LBDs exhibiting an attentional asymmetry were expected to
overlook systematrically errors located on the right sides of distractors.

With these hypotheses in mind, detail-error data were subjected
to a two-way analysis of variance (groups x location of detail errvor
overlooked) with repeated measures on location of detall error over-
looked. In view of the disparity in sample sizes, an unweighted means
analysis method was employed. The results of this analysis (see Table 9)
revealed that the groups differed significantly with respect to the
total number of distractor choices selected (F,

2,106

and that overall, more left-sided than right-sided detail errors were

= 20.67, p < .01)

aver looked (El 106 = 5.23, p < .05). More importantly, however, was the

finding that the three groups differed significantly with respect to
rtheir relative tendencies to overlook errors on one side versus the
other (£, 106

The presence of an interaction between group membership and

- 22,35, p < .0L).

distorted side overlooked permitted direct examination of the hypotheses
advanced concerning the relationship between fine spatial attentional
asymmetries and hemispheric locus of lesion. Three simple main effects

of interaction (Keppel, 1973; Winer, [|971) were examined: side of



Table 9

Two-Way Analysis of Variance of Detail Errors
(Unweighted Means Method), Repeated Measures on Side Distorted

ss d4f us 3
Groups® 1186.99 2 593. 50 20.67%*
ErTor  oups 3043.79 106 28.70
Side distorted? 83. 04 1 83.04 5.23%
Groups < Side® 708.72 2 154. 36 22.35%%
ErYor  oups x side  1680.34 106 15. 85

aComputal:ions made assuming each group contained 33.84 cases
(the harmonic mean).

*p < .05,

*%p < .01L.
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distortion at each level of independent groups. These analyses re-
vealed that RBD3s made significantly more mistakes involving overleooking

a left-sided error than a right-sided one (F = 44.41, p < .OL)

1,106
and that LBDs made significantly more mistakes involving overlooking

right-sided errors than left-sided ones (F = 5.404, p < .05).

1,106

Controls exhibited no differential tendency to overlook one error

location over the ocher (£1,106

summarized in Table 10. The error term is that used to test the inter-

= ,138, p = ns). These results are

action effect in the main analysis (Table 9).

These results support the hypothesis that pathological asymmecries
in attention within reduced space among brain-damaged subjects parallel
asymmetries found for these subjects witin gross space: RBDs tend to
overlook left-sided distortions more so than right-sided ones; LBDs
tend to overlook right-sided distortions more sc than left-sided ones.
A review of Table 8, however, suggests that the RBDs exhibited a more
pronounced asymmetry than LBDs. This issue will be addressed later in

this chapter.

Determining the Incidence of Significant Gross-Spatial
Attentional Biases among Brain-Damaged Subjects

Response-position preferences, derived from four trials on the
newly constructed task, were employed te identify those brain-damaged
subjects exhibiting a pathological asymmetry in visuo-spatial attention.
Inasmuch as the distribution of response bilases for the control sample
was aessentially normally distributed (refer to Figure 5), a 99% confi-

dence interval was constructed for the purpose of defining the extent
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Table 10

Analysis of Simple Main Effects of Interaction
of Error Location

Source ss df s F

Side distorted 813.04 1

Groups x Side 708.72 2

Simple Main Effects:
Side at RBD 703,91 1 703.91 L4 .41 %%
Side at LBD 85.66 1 85. 66 S.40%
Side ar Conctrols 2.19 1 2.19 L4

Error oups x side 1680. 34 106 15.85

*p < . 05.
*%p < .01,
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of variations Iin response bias not statistically different from what
would be considered "normal."6 The mean bias for the control sample

was computed to be .207 with a standard deviation of .58 units.
Accordingly, the confidence limits, rounded off to the nearest .25 units,
were set at -4.00 to +4.25. Since no member of the control sample
actually exceeded these limits, a significant response bias was adopted
as being less than -4.00 or greater than +4.25. Thirty of the 51 RBDs
(59%) and six of the 28 LBDs (22%) were found to exhibit significant
response biases using these criteria. These subjects were classified

as pathologically biased in visuo-spatial attention.

At this point it would be worthwhile to reconsider the data on
fine apatial biases. Table 1l presents fine spatial errors (side of
distractor overlooked) recast to reflect delineation of brain-damaged
subjects Iinto affected (those exhibiting gross-spatial hiases) and
unaffected categorieg. As can readily be seen, affected subjects in
both groups accounted for the major portion of the respective asymme-
trties found. Of special interest is the right-left asymmetry (mean
values) in errors of the affected LBDs (n = 6). The apparent tendency
for RBD asymmetries to be more pronounced, alluded to earlier, is far
less distinct when compared with the asymmetries evidenced by the
affected LBDs. Due to the excepticonally small n of the affected LBDs,
statistical evaluation was not attempted.

Two of the major hypotheses underlying initiation of this study

were:

In view of the relatively small size of the control sample employed
in the present study, the confidence interval (though statistically
stringent) must be viewed as rentative pending the testing of a consider-
ably larger sampling.



Table 11

Mean Number of Detail Errors Overlcoked
(Recast to Reflect Delineation of Brain-Damaged
Subjects by Gross-Spatial Bias)

Side of Choice Containing
Detail Error

Left (LE) Right (RE)
RBD (unaffecced)? 7.13 4.78
RBD (affected)’ 18.50 9.49
LBD (unaffected)® 4.79 5.48
LBD (affected)d 7.00 15.26

Note. Entriles are mean number of distractor choices selected
with respective right- or left-side errors (summed across four
trials).

ég = 21.

¥=]

[ ]
r
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1. The lack of consensus among researchers as to which criteria
congtitute evidence of an impairment in spatial attention has led to
spuriocusly contradictory findings concerning the role played by spatial
inattention in the aberrant visual behavior observed to arise secondary
to brain injury;

2. Existing diagnostic test instruments are not sufficiently
sensitive to more subtle manifestations of spatial inattention and,
therefore, fail to detect a meaningful number of instances of mildly
impaired spatial attencion.

With respect to the observed incidence of pathological asymmetries 1n
visuo-spatial attention in the present study, these hvpotheses, if
supported, translate into the following findings:

l. Applying several of the more frequently used criteria of
inattention to the present samples should yield differing estimates of
the incidence of inattention;

2., The newly constructed task should have detected a greater
incidence of discordered spatial attenticn than the frequently emploved
measures, including all instances detected by these latter measures;

3. For those instances of disordered gpatial attention detected
solely by the newly constructed task, some evidence of a reduced level

of visuo-cognitive functioning should be discermible.

Estimating the Incidence of Inattention from
Frequently Used Criteria

Five separate task-related criteria were used to estimate the
incidence of inatzention in the present brain-damaged samples:

(1) partially completed copies of drawings/indistinct completion of
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one side of copied drawings {(Bender Visual Motor Gestalt Test, not
including cards 2 or 3); (2) in reading, omission of words (or mis-
readings) restricted to one side of the page (WRAT); (3) an asymmetry
in errors of omission on a simple visual-cancellation task (clinically
derived cut-offs noted previcusly under Materials); (4) an asymmetry in
errors of omission on a double-target visual cancellation task (clinic-
ally derived cut-offs noted previously under Materials); and (5) response-
position preference derived from performance on Raven's Colored Progres-
sive Matrices (cut-offs as defined in Costa et al., 1969).

As depicted in Table 12, estimates of the relative incidence of
inattention in the present samples varied considerably as a function
of different task criteria. Also reflected in Table 12, the greatest
incidence of inattention was associated with average response-position
preferences on the newly constructed task. Upon construction of a
Guttman Scalogram based upon the RBD frequency counts, it was noted
that all subjects exhibiting a-significant response bias on Raven's CPM
were also found to exhibit a significant average response bias on the
new task., Moreover, it was found that for RBDs exhibiting inattention
on two or more criteria (n = 23), a new-task bias was one of them.
Seven RBDs exhibited a significant average bias on the task, yet showed
no other signs of inattention. Three subjects not exhibiting inatten-
tion on the new task reached criteria for inattentiom on simple can-
cellation or multiple cancellation (only one of the two tasks and on
na others).

Analysis of cthe Scalogram revealed that the cbserved detection
hierarchy was not particularly internally conaistent {(Coefficient of

3calability = .63; Coefficient of Reproducibility = .889; Improvement



Table 12

Estimated Incidence of Inattention in Brain-Damaged

Subjects as a Function of Different
Task-Related Criteria
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Task-Related Criteria RBD? LBD®
Reading 9 (18%) ( O%)
Drawing 10 (20%) ( 3%)
Simple cancellation 12 (24%) ( 0%)
Multiple cancellation 14 (28%) { 0%)
Resp bias, RCPM 15 (30%) ( 0%)
Average R-B, new task 30 (59%) (227%)

Note.

Relatrive percentage of

sample appears 1In parentheses.

a
I o=

51.

the respective brain-damaged



of the Coefficient of Reproducibility over the Minimum Marginal
Reproducibility = .i89).7 Scalabllity was adversely affected, mostly

by the lack of internal consistency among the two cancellation tasks

and Raven's CPM response bias. Were the new task not used, no single
task-related criterfion would have captured more than 15 cases of inatten-
tion; no combination of rask-related criteria would have accounted for
more than 23 cases of inattenticn,

Within the LBD sample, only cne subject exhibited inattention on
a measure other than the new task. That subject, however, was found to
be significantly biased on the new task as well. Clearly, the newly
constructed task was the only measure sensitive to inattention among
these subjects.

It appears, then, that with respect to detection of pathological
asymmetries in attention:

1. the five frequentcly used indices were often in disagreement
with each other, and produced varied estimates of the incidence of
inattention among brain-damaged individuals;

2. the newly constructed task was effective in identifying nearly
all instances of inattention which were revealed on the other measures;

3. the newly constructed task was sufficiently sensitive to have
detected instances of pathological asymmetries in attention not re-

vealed on any other measure.

7Tests of statistical significance are not available for the Guttman
Analysis. A perfectly internally consistent hierarchy would vield
Coefficients of Scalabjility and Reproducibilicy of 1.00, Accepted critical
values for the purpose of interpretation are Scalability well above .60
and Reproducibility greater than .3%0 {(assuming this reflects a 257 incre-
ment over the Minimum Marginal Reproducibility) (Manual for the SPSS,
jrd edition).
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These fialings would be of questionable value, however, were they to
be devoid of clinical meaning. It was reasoned that a pathological
asymmetry Iin attention, as determined on the new task, should he
associated with a decrement in visuo-cognitive functioning in affected

subjects.

Examining Visuo-Cognitive Functioning in the Two Brain-Damaged
Samples as a Function of the Presence/Absence of a
Pathologicai Asymmetry in Visuo-Spatial Attention

Raven's Colored Progressive Matrices

The subjects in zach brain-damaged group were separately divided
into three subgroups for the purpose of analysis: Group 0, not found
to be significantly biased in response~position preference con either
the RCPM or the new task; Group 1, significantly biased on the new
task but not on the RCPM; Group 2, significantly biased on both the
RCPM and the new task. (This last group should correspond to those
reported to have exhibited inattention by Gianotti et al. [1977] and
Costa et al. [1969].) Groups @ and l, in the absence of the new task,
would have been combined and classified as free of inattention were
this solely a study involving Raven's Colored Progressive Matrices
(as has frequently been the case). Table 13 depicts the distribution
of sublects across the three subgroups.

These groupings were retained for the entire series of analyses

on visuo-cognitive functioning.8 It was anticipated that, inasmuch

BA more desirable breakdown of the respective samples would have

been to classify subjects by the number of measures on which they ex-
hibited inattencion (i.e., task independence of the impairment). Unfor-
tunately, for the sample sizes employed in this study, this would have
resulted in a serious watering-down of subgroup sizes and would have pre-
cluded any meaningful analysis.
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Table 13

The Distribution of Subjects from Each Brain-Damaged Group

Across Three Subgroups of Inattention

Subgroupa
0 1 2
b
RBD 21 15 15
LBD® 22 6 0

aGroup 0:
Group 1:

Group 2:

Absence of a gignificant response-position preference
on either the RCPM or the new task;

Significant response bias on the new task but not the
RCPM;

Significant response biases on both the new task and
the RCPM.
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as these subgroupings are seen as representing differing levels of
impairment in visuo-spatial attention, the performance of the three
gubgroups on tests of visuo-cognitive functioning should reflect a

rough hierarchy of visuo-cognitive impairment. Group 0, considered to be
free of an attentional bias, should be least impaired in functioning.
Group 1, considered to have sustained a subtle blas in attention,

should perform somewhat worse than Group 0 yet better than Group 2.

Group 2, considered to have sustained a clear attentional bilas, should
perform the worst. All analyses were carried out with these hypotheses
in mind.

RBD subjects. Mean RCPM scores for the three subgroups are pre-

gsented in Table 1l4. The distributions of scores within these subgroups
were judged sufficiently consistent with a normal discribution so as
to permit parametric evaluation. These data were, therefore, subjected
to a one-~way analysis of variance with preformulated planned comparisons
designed to test the hypotheses stated above. An unweighted means
analysis method was employed because of the disparity in sample sizes.
The results of the analysis (see Table 15) strongly supported the
hypotheses advanced councerning differences in performance on the RCPM
among the three subgroups. Group 2 was found to have performed worse

than Group 1 (F l4.41, p < .01l); Group 1, in turn, performed

1,48

worse than Group O (F = 14.92, p < .01). It is recalled that

1,48
Groups 0O and | were distinguished solely on the basis on the latter's
being comprised of subjects exhibiting significant attentional biases

on the new task.
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Table 14

Performance of the Three RBD Subgroups on
Raven's Colored Progressive Matrices

Mean SsD
08 27.38 5. 80
1P 20.53 5.09
- 13. 80 3.91
8h = 21
n = 15,
C
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Table 15

Analysis of the Performance of Three RBD Subgroups
on Raven's Colored Progressive Matrices

Source ss df M5 )
Groups®: 1528.76 2 764. 38 29, 32%*
a2 v. 175. 44 1 175. 44 4. 41%
Gl v. GO 188. % 1 388. 94 14, 92%
Error  roups 1251.09 48 26.06

a
An overall F was obtained inasmuch as the comparisons planned
were nonorthogonal.

bThe analysis was carried out on the assumption that each group
contained 16.578 subjects (the harmonic mean).

xp < .0L.
*xp < .001.
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LBD subiects. Inasmuch as no LBD subject evidenced a significant

response-position bias on the RCPM, only two subgroups could be formed:
Group O (free of any response bias), and Group |l (biased on the new

task but not on the RCPM). Mean RCPM scores for the two groups are
pregented in Table 16. Due to the extreme digparity in sample sizes, an
analysis of‘these data were carried out via the Mann-Whitney U test
(nonparametric analysis). The results of this analysis revealed that,
consistent with the hypotheses advanced, Group O performed significantly

better on the RCPM than Group 1 (gﬁ = 15,

,22 Eequivalent = -2.85,

P < .005 one-tailed).

WAIS Performance Scale Subtests: Block Desigms,
Object Assembly, Picture Completion

Each brain-damaged subject’'s score on the three WAIS Performance
subtests was converted to an age-corrected scale score for the purpose
of analysis. As hypothesized with respect to subject performance on
the RCPM, it was expected that subgroups within each brain-damaged
sapple would perform svstematically differently on these tests as well.
Additionally, the WAIS Similarities subtest was administered to subjects
in the RBD sample (precluded for LBDs due to the incidence of expressgive
language problems in that group) as a test, on which performance should
be unrelated to the presence or severity of impairment in visuo-spatial
attention. (Grossly disoriented patients who might be expected to
exhibit deficits in all spheres were not used in this study.) It was
anticipated that the absence of systematic subgroup differences on thia
tast would serve to highlight the expected relationship between dis-

turbed visuwo—-spatial attention and performance on visuo-cognitive tasks.



Table 16

Perforoince of the Two LBD Subgroups on
Raven's Colored Progressive Matrices

Mean sD
Group 02 29.41 4.54
Group lb 20.17 5.53
a& = 22,
b9_=6.

81
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RBD subjects. The conversion of raw scores to age-corrected

scale gcores for these subjects falled substantially to alter the
tendency for subgroup scores (typlcally those of Group 2) to be bi-
modally discributed or grossly skewed. Accordingly, a nonparametric
strategy of analysis was adopted for these data., It is noteworthy that
a comparable problem was not encountered with respect to the age-
corrected Similarities scores. An analysis of variance of these data
was carried ocut in a manner similar to that used to evaluate the RCPM
data for these subjects. Performance of the three subgroups {s sum-
marized in Tahle 17.

1. Block Designg--Age-corrected scale scores were analyzed via
a Kruskal-Wallace one-way analysis of variance. The results of this
analysis indicated that the three groups differed significantly in
their performance on Block Designs (H = 33.11, df =2, p < .001).
Subsequent analyses (Mann-Whitney U tests) further revealed that, as
hypothesized, Group ! performed significantly better than Group 2
(U

better than Group 1 (U

= 28, p < .001 one-tailed), and Group O performed significantly

= 104.5; 2 = -1,70, p < .05

15,21 —equivalent

one-tailed).
2. Object Amssembly--Age-corrected scale scores were analyzed via

a Kruskal-Wallace one-way analysis of variance. The results of this

analysis indicated that the three groups differed significantly in

their performance on Object Assembly (H = 24.14, df = 2, p < .001).

As was found for Block Designs, Group | performed significantly better

than Group 2 (U

significantly better than Group 1 (U

= 4], p < .0l one-tailed), and Group O performed

15.20 97, p < .05 one-tailed).
»



Performance of the Three RBD Subgroups on
Four Specific Tasks

Table 17
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Group 0 Group 1 Group 2

Block Designs:

Mean 9.213 7.67 3.80

Median 9,00 8.16 4.00

SIQR 2.10 l1.62 2.74

n 21 15 15
Object Assembly:

Mean 8.95 7.27 3.67

Median 9.06 7.50 4.00

SIQR 1.60 1.90 2.88

n 20 L5 15
Picture Completion:

Mean 12. 36 10.76 8.15

Median 13.00 10.00 8.50

SIQR 2.60 2.55 2.00

n 19 13 13
Similarities:

Mean 12.70 11.79 12.07

SD 3.66 3.29 3.89

n 20 14 14

Notes. Means and medians are based on age~corrected scale scores.
Semi-interquartile range is provided as an estimate of dispersion for

the three WAIS Performance Scale subrests.

Occasional instances of

missing data were the result of time constraints attendant to patients'
schedule at IRM, and were not unusual to any of the three groups.
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3, Picture Completion--Results of a Kruskal-Wallace analysis of
variance indicated that the three groups differed significantly in
their performance on Picture Completion (H = 12.48, df =2, p < .01).
The differences between adjacent groups, though significant in the
predicted direction, were somewhat less distinct on this test as opposed
to the preceding ones: Group l performed better than Group 2 (HL3,13 =
48, p < .05 one-tailed), and Group 0 performed better than Group 1
Ey3,19
4, Similarities——As noted earlier, the distribution of age-

= 79, p < .05 one-tailed).

corrected Similarities scores within each of the subgroups was suf-
ficiently approximate to normal to permit parametric analysis. Planned
comparisons similar to those performed on the RCPM data were intended

for this analysis of variance; however, in view of the negligible and
nonsystematic differences between the three subgroup means (see Table 16),
this became unnecessary. A simple one-way analysis confirmed chat the
three group means were statistically indiscinguishable (EZ,&s = ,27,

p = nus). These resulcs are summarized in Table 18.

LBD subjects. Analyses performed on the data obtained from the LBD

gsample involved a nonparametric gtrategy. In all cases Mann-Whitney U
tests were used to evaluate whether (as hypothesized) Group 0 performed
significantly better than Group 1. Performance of the two LBD subgroups
on each of the WAIS Parformance Scale subtests is summarized in Table 19.
I. Block Designs--This test was prioritized during the testing
session and, therefore, was associated with only a single missing case.
Results of a Mann-Whitney U test on these data revealed that Group O
performed significantily better than Group l on Block Designs (gﬁ

»21

22.5; z = -2.36, p < .0l one-tailed).
—eq-iivalent
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Table L8

Analysis of the Performance of the Three RBD Subgroups
on Similarities (Age-Corrected Scale Scores)

Source ss df MS F
Groups 7.19 2 3.59 0.27
Errorg 591.49 45 13.14

Notes. Unweighted means analysis method was employed. The

analysis was performed assuming that each group contained 16.14
cases (harmonic mean).



Table 19

Performance of the Two LBD Subgroups on
Three Specific Tasks
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Group 0 Group 1

Block Desgign:

Mean 11.18 7.50

Median 11,80 6.50

n 21 6
Object Asgembly:

Mean 3.50 5.83

Median g.40 4.50

n 16 6
Picture Completion:

Mean 11.33 9.33

Median 11.00 9.70

n 18 6

Notes. The semi-interquartile range was omitted because of the
small size of Group l. Unfortunately, misaing cases predominated in
the unaffected group. This was due to severe time constraints on
testing towards the end of the experimental remediation study {(termi-

nated LBD component prior to RBD). It must be acknowledged, however,

that the possibilicty of a testing bias with respect to Object Assembly

and Picture Completion cannot be ruled out in interpreting the
respective analyses.
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2. Object Assembly--Tnis test was associated with the greatest
number of migsing cases. Results of a Mann-Whitney U test on these
data revealed that, as hypothesized, Group O performed significantly

better than Group 1 (Eﬁ = 20, p < .025 one-tailed).

s 16

3. Picture Completion-~The scorrs of the two LBD subgroups could

not be reliably distinguished on this test (Hﬁ = 38, p = ns).

»18

Neurologic Characteristics of Subjects Exhibiting Pathological
Agsymmetries in Visuo-Spatial Attention

Neurcologic characteristics of the brain-damaged subjects in the
present study were presented earlier. Subjects within the two brain-
damaged samples were further delineated on the basis of the presence or
abgence of an attentional bias. Analyses were performed in an attempt
to discern which neurologic characteristics, if any, distinguished

affected subjects from unaffected subjects.

Moctor Function

Table 20 presents the range of motor deficits evidenced by affected
and unaffected subjects in each brain-damaged sample. Subgroupings
employed in the preceding analysis were retained for the study of neuro-
logic characteristics. Inasmuch as subjects were rated along a con-
tinuum of increasing degree of motor ilmpairment, each subject was
assigned a score on a S5-point scale, reflecting their degree of motor
impairment (0 = no deficit, ] = minimal deficit, 2 = moderate deficit,

3 = marked deficit, and 4 = very marked deficit). Clinical criteria

corresponding to each of these designations were described previously

under Subjects.



Table 20

Status of Motor Function of Affected and
Unaffected Brain-Damaged Subjects

Degree of Severity Group O Group 1 Group 2

Upper Extremity: RBD

Deficit-~0 0 0 0
1 3 2 2
2 7 2 2
3 4 2 3
4 7 9 9
Median® 2.6 3.7 3.7
Upper Extremity: LBD
Deficitc--0 0 0 -
1 5 1 -
2 10 1 -
3 4 2 -
4 2 2 -
a
Median 2.2 3.0
Lower Extremity: RBD
Deficit--0 1 0 0
1 3 1 1
2 12 6 3
3 3 5 6
4 2 3 5
a
Median 2.2 2.7 3.1
Lower Extremity: LBD
Deflcit-—-0 0 0 -
1 8 l -
2 9 i -
3 3 4 ~
4 2 0 -
a
Median 1.9 2.9

dThese scores are based on the 5-point rating scale.
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For the RBD subjects, results of Kruskal-Wallace one-way analyses
of variance indicated that the three groups differed significantly in
degree of motor deficit in their upper extremities (H = 6.84, df = 2,

P < .05) and lower extremities (H = 8.11, df = 2, p < .02). Systematic

————

differences between adjacent groups could not be reliably established

for the upper extremity (Group 0 v. Group L: = 117.5,

E15,2L

Eequivalenc = -1.36, p = .08 one-tailed; Group |l v. Group 2 was not

performed since the two distributions are nearly identical). However,
Group 1 was found to be more severely deficient in motor function of

the lower extremity than Group 0 (U = 105, 2z = ~1.81,

15,21 —equivalent
p < .05 one-tailed)g, vet could not be reliably differentiated in this
regard from Group 2 (215,15 = 88, p = ns).

For the LBD subjects, subgroups could not be differentiated on

the basis of motor deficit in either extremity (Upper: gﬁ g ™ 44.5,
2
Zequivalent - -1.25, p = ns; Lower: 26,22 = 413, Zequivalent -1.44,

p = na). However, it 1s noted that with respect to both extremities,
there is a trend for the affected group to be more {mpaired than the

unaffected group.

Sensory Function

Table 21 presents the range of sensory deficits evidenced by
affected and unaffected subjects in both brain-damaged samples. Since
these data were classified into only three categories, amalysis was
carriaed out by collapsing the two levels of deficit and comparing
relative frequencies of presence and absence of symptoms (XZ for

multiple independent groups).

9Hypotheses concerning systematic differences between adjacent sub-
groups were clearly applicable here: Group 0 would be expected to be
least impaired; Group | more impalired chan Group O, but less impaired
than Group 2.



Status of Sensory Function of Affected and

Table 21

Unatfected Brain-Damaged Subjects

30

Group O Group 1 Group 2

Light Touch: RBD

Norm 17 8 2

Decr 3 5 11

Abs 1 2 2
Light Touch: LBD

Norm 17 2 -

Decr 5 4 -

Abs 0 0 -
Pain: RBD

Norm L3 8 1

Decr 7 6 12

Abs 1 1 2
Pain: LBD

Norm 16 3 -

Decr 6 3 -

Abs 0 0 -
Joint Position Sense: RBD

Norm 13 7 1

Decr 4 6 5

Abs 4 2 9
Joint Position Sense: LBD

Norm 17 3 -

Decr 4 Q -

Abs 1 3 -
Visual Flelds: RBD

Norm 16 g 3

Ext 2 3 1

HH 3 3 11
Visual Fields: LBD

Norm 18 2 -

XL 3 1 -

HH 1 3 -
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For the RBD sample significant subgroup differences in impairment
were found for all sensory measures (light touch: +° = 16.05, df = 2,
p < .001l; pain: <«? = 12.79, df = 2, p < .0l; joint position sense:
> = 11.27, df = 2, p < .0l; visual fields: x° = 11.35, df = 2, p < .01).
In all instances Groups 0 and 2 were clearly disparate, with Group 1
falling between the two (systematic differences between adjacent groups
was not tested). Due to the limited number of subjects in Group 1 of
the LBD sample, it was deemed inappropriate to consider analyais of

frequency distributions. The LBD data, however, do not appear to

contradict the RBD findings.

Locus of Lesion for Affected and Unaffected Subjects

In many instances patients’ charts contained results of CAT scans
(EMI scanner in most cases). This was uwsually the case for the RBDs
inasmuch as such scans were obtained in conjunction with the remediation
study in which many of them participated. 1In several cases, however,
CAT scans had not been obtained for one of the following reasons:
either the patient refused the scan, or the scan had been performed
prior to coming to IRM. Where scans were obtained outside of IRM,
patients' charts often contained only vague synopses (i.e., consistent
with R-CVA; consistent with CVA in middle cerebral artery territory).
Table 22 presents the CAT scan data which were retrievable. 1t should
be recalled that patients entering IRM do so primarily for physical
rehabilitation. 1In all cases for the pregent study patients had sus-
tained some degree of hemiparesis, Therefore, it may be assumed that

all subjects in the present study had inveclvement of fnternal capsule
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Table 22

Locus of Lesion for Affected and Unaffected Subjects
Based on CAT Scan Findingsa

RBD LBD
Group O Group 1 Group 2 Group O Group 1
Normal S 1 0 6 Q
Frontal/Peri-~

3rd Ventric 4 1 0 3 0
Fron-Par/

Frontal-Temporal 4 1 1 2 2
Parietal/

Par-Temp (mid) 2 4 3 1 2
Post. Parietal 1 3 3 1 0
Occlp/Occ-Par/

Occ-Temp 0] 0 3 1 1
Miss (n) 5 5 5 7 1

aFrequency counts reflect most posterior regilion with verified
infarction.
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fibers or precentral gyrus proper. As a consequence, none of the
subjects in the present study can truly be classified as exclusively
posteriorly (with regspect to the central sulcus) damaged. This would
be the case even when anterior infarction is not represented in the

CAT scan. As reflected in Table 22, among RBDs there existed a tendency
for greater incidence of posterior involvement among affected subjects.
No clear pattern is discernible with respect to the CAT scan results

for the LBDs.

Language Impairments among Affected LBD Subjects

It was anticipated that affected LBDs would be primarily comprised
of those patients with aphasic symptoms usually assoclated with posterior
lesions {(i.e., Fluent or Global). As depicted in Table 23, only one
of the Fluent and one of the Mixed/Global classified aphasics were
found to exhibit a pathological asymmetry in visuo-spatial attention.
Three of rhe remaining four affected LBDs were Non-Fluent classified
and the last was free of aphasic symptomatology. It is noted, however,
that none of these subjects exhibited inattention of a degree com-
parable to Group 2 RBDs., Addictionally, two of the affected LBDs were

reported as alexic.



Table 23

Language Impairments of Affected (Disordered
Visuo—-Spatial Attention) LBD Subjects

Overall FCP

Average Bilas

LBD Classification (%) {(new task)
1A Mixed /Global 20 -12.25
1B Nonfluent 32 - 9.25
1C Nonf luent 27 {(alexic) - 9,75
LD Nonfluent 46 - 8.75
l1E Nonaphasic - - 6.75
IF Fluent 50 (alexic) - 4.25
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CHAPTER IV

DISCUSSION

The Varyving Nature of Inattention and the
Problem of Detection

In proposing this research it was suggested that the scudy of
inacttention historically has been adversely influenced by problems in
assessment. These problems, centering around cthe relative accuracy
with which disordered visuo-spatial attention could be identified, were
seen as arising from two primary factors:

1. Visually bound tasks vary conaiderably with respect to the
degree to which they elicit overt evidence of disordered visuo-spatial
attention (inattention);

2. Available diagnostic instruments, whether designed as such or
adapted for that purpose, lack sufficient sensitivity to more subtle
forms of the disturbance to be accurate barometers of {ts occurrence.

In anticipation of the potential influences of these facters, a
task was designed for use in the present study to be uniquely sensitive
to asymmetries in visuo—spatial attention. It was expected that the
design characteristics of the new task would make it a particularly
effective discriminator of disturbed visuo-spatial attention. The
resulcs of the present study strongly confirm this expectation. The

results further confirm the task-dependent nature of inattention and
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the relative insensitivity of frequently used measures to more subtle
manifestations of disturbed visuo-spatial attention. Among RBDs the

use of the newly constructed task as a measure of inattention resulted

in nearly a two-fold increase in detection rate over that of the most
sengitive of the popular measures sampled. Included among these measures
were two of the most frequently used: errors of omissions in copylng-
drawing and response-position preference on Raven's Colored Progressive
Matrices. Among LBDs the newly constructed task was unique in 1its
sensitivitcy to inattention.

The present results are seen as reflecting the new task's sensitivity
to subtle disturbances Iin visuo~spatial attention among RBDs and LBEDs
alike. They are also seen as lending credence to the present author's
speculation that the incidence of pathological asymmetries in visuo-
gpatial attention among the unflaterally brain damaged has been under-
estimated. Despite obvious differences, however, no assertions would
be warranted concerning the relative incidence or severity of attemtional
asymmetries in right versus left brain-damaged patients. Several
authors have suggested that such assertions must be appended with the
caveat that the tendency for receptive aphasics to predominate among
those patients unable to comply with testing demands may result in
LBD samples which are characterized by less, or at least, different
structural injury than their RBD counterparts (Battersby et al., 1956;
Costa et al., 1969; Zarit & Kahn, 1974).

Such was clearly the case in the present study. The present LBED
sample was generated under constraints which all but precluded access

to patients exhibiting moderate to severe receptive language discorders,
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As a result, it comes as no surprise that CAT scans revealed that the
two brain~damaged samples were not cowparable with respect to either
locus or extent of damage sustained. Predictably, posterior involve-
ment was more common among the RBDs and, where evidenced in members of
both groups, was more extensive in the RBD patients. This being the
case, and in view of the well established relationship between damage
to posterior regions and discorders in spatial attention, it would be
pointless to compare the two brain-damaged groups with respect to the
occurrence or severity of attentional asymmetries.

The present results highlighted yet another characteristic of
inattention likely to influence its derection., In this regard the
popular measures must be separated from the new task. The popular
measures in their evidenced varied sensitivity to inattention lacked
strong hierarchical comnsistency. Thus, the occurrence of inattention
on an ostensibly less sensitive measure did not necessarily correspond
with its occurrence on a more sensitive one. Some of the instances of
disagreement were quite gtriking. Three RBD patients evidenced inatten-
tion on reading or copying-drawing (with incidence rates in the present
RBD sample of 18% and 20%, respectively) which was not coufirmed on
either of the cancellation tasks or on Raven's CPM (with incidence
rates ranging from 247 to 30%). This finding is, in nature, consistent
with results reported by Plercy (1360} which reflected a double=-
disscociation between the occurrence of inattention on copying-drawing tasks
and that on other spatially bound tasks (e.g., reading, locating objects
by pointing). It adds an additional degree of complexity to the

problems surrounding the accurate detection of disordered visuo-spatial



98

attention. Quantitactive consideraticns (incremental increases in
detection rate) may be primary; yet it appears that qualitative con-
siderations (task-specific instances of inattention) are warranted as
well., The examples cited were the most striking instances of disagree-
ment. The most frequent instances, however, were those involving the

two cancellation tasks and Raven's CPM. In nearly ali such instances

of disagreement among the five popular measures, an attentional asymmetry
was confirmed on the newly constructed task. This seems to indicate

that the enhanced diagnostic sensitivity of the new task subsumed both
the quantitative and qualitative aspects of sgensitivity of the five

popular measures.

The Determinants of Inattention

In the preceding discussion it was noted that the occurrence of
inattention on the five popular measures was both variable and hierar-
chically inconsistent. Thilis raises considerable doubt as to the degree
to which the determinants of inat<enrion might be truely definable along
a continuum of task demand. Surely, as has been suggested by several
authors (Colombo et al., 1976; Diller et al., 1974; Diller & Weinberg,
1977), ce-tain types or levels of complexity of task demand exert an
influence over the emergence of Inattention. The present results
suggest, however, that thev do not do so in an entirely predictable
manner.

The formulation offered by Leicester et al. (1969), while somewhat
more appealing, 1s no more readily defensible. Thege authors suggest

that a patient with a tendency to be ilnattentcive will exhibit this
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tendency overtly when faced with cognitive demands he is unable to

meet, In principle, this accounts for all instances of inattention on
the basis of task difficulty. Task difficulry, however, is not defined
by the task itself, but by whether the patient finds it so. On the
surface this might be an acceptable principle under which to understand
the lack of consistency among the popular measures. A problem arises,
however, in the logical extension of this argument to where failure occurs
in the absence of inattention. By the logic provided in Leicester's
argument, failure on a task in the absence of overt inattention con-
atictuces evidence that a tendency to be inattentive was absent. Clearly,
this does not reconcile with the current results. Moreover, while
response~position preferences on the new task did tend to become more
deviant on memory trials, clinical observations suggest that the effects
of task difficulty are not unidirecticnal.

It was noted that some patients who exhibited distinct blases on
one or more trials of the new task might not exhibit a response-position
preference on a trial which they were almost incapable of performing.
Such patients, presenting with a clear-cut deficit in a function primary
to the performance of a specific task-trial (i.e., memory deficit)
might, in the absence of frank neglect, select randomly from the entire
choice array. This was the case for two RBD patients during perfor-
mance of the match-from-memory trial with Unfamiliar Figures. On the
whole, task difficulty did tend to induce greater incidence of inatten-
tion when patients were sufficiently challenged but not overwhelmed.
Where the task was perceived as overwhelming, intense effort may not
have been undertaken and weakened functional components may, thereby,

remain unrevealed in the overall failure.
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In part, the difficulties associated with defining the deter-
minants of inattention inhere Iin rthe type of tasks generally emploved
for that purpose. Inattention tends to be episodic, more likely to
arise in complex situations than in simple ones. However, the necessity
for use of complex tasks 1is problematic in that typically such tasks
were not designed with provisions to measure attentional components.
Moreover, the complexity of such tasks focuses on the integrated func-
tions thev were designed to reflect. That they are also sensitive to
inattention is largely incidental and often attributable to a spatially
expansive face construction (Jones, 1969)., A study of the demand
characterisctics which influence the emergence of inattention, based
upon patient performance on such tasks, Is likely to be confounded by
the more basic demands engendered by the task. Also, lacking provisions
for the extraction of attentional components predisposes such tasks to
be sensitive only te the grosser defects in orientation. It is by
virtue of design characteristics, which linked general complexity to
vigsuo—-spatial attentional parameters, that the new task derives its
strength as a measure of attentional asymmetries,

On the basis of the findings presented thus far, certain construc-
tive observations can be made concerning the determinants of inattention
on complex tasks. The findings suggest two characteristics of task
demand which influence the emergence of inattention. The first is
the degree of overall complexity of the task. This may be reflected
in the sheer number of demands encountered, as well as in the precision
with which component demands must be coordinated. This general charac-

teristic 1{s the source of a task's quantitative sensitivity to
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inattention (i.e., the degree to which it captures a greater or lesser
incidence of inattention across patlents). The second characteristic
is related to the specific nature of the demands required. Tasks
which place the greatest emphasis on one functional demand (e.g.,
visual~motor integration) may be more sensitive to the presence of
inattention within a specific constéllation of deficits (related to
that functicnal demand) than another task which places greater emphasis
on a different task demand (e.g., linear scanning). As such, these
two characteristics seem to parallel the role of task complexity and
stimulus parameters propogsed by Diller et al. (1974) and also indi-
vidual dif{ferences in task complexity as proposed by Leicester et al,

(1969).

The Nature of Patient Performance on the Newly
Constructed Task

Attentional Asymmetries

It was most striking to find that patients in both brain-damaged
groupa exhibited actentional biases with such remarkable directional
consistency. Even among patients who did not evidence a statistically
significant response asymmetry, there seemed to exist a systematic
tendency to select responses from the side of the page ipsilateral to
their respective hemispheric side of lesion. This was most evident in
the response-bias distribution for the left brain-damaged patients who,
it is recalled, were relatively mildly impaired. The majority of
patients in this group evidenced response asymmetries which were within

the statistically determined limits of those of the control sample.
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However, closer examination suggests that, if a single error were to
be made, it would likely be the gelection of an incorrect response
from the left (ipsilateral) side of the page. 1If several errors

were made, more of them would likely be selected from the left rather
than right side of the page.

The LBD sample did not differ significantly in overall performance
(total number correct) from controls onm the new task. It remains
intriguing, however, that the magnitude of this subtle tendency to
overselect responses from the left side of the page was roughly equiva-
lent to the two-point overall difference in scores between the two
groups. This raises certain questions concerning what is meant by
"functioning within normal limits"” following established injury to the
brain. It raises the possibility that even "normal functioning' in
brain-damaged patients includes elements of subtle alterations in pro-
cessing mechanics. Such alterations may be of little consequence in
the redundant atmosphere of everyday functioning, yet stand as potential
gources of disruption under conditions requiring a high degree of pro-
cessing power or efficiency.

Attenticnal asymmetries were found not to be solely restricted to
the machanics of gross spatial exploration. Asymmetries, paralleling
those for gross exploration, were also evident in patients' evaluation
of individual response choices. The dual nature of attentional
agymmetTies evidenced in the present study seems to correspond well
with Trevarthen's (1368, 1978) proposed dichotomy between ambient and
focal components of spatial attention. 1I1f, as Trevarthen has proposed,

visual analysis-by-synthesis involves a constant interaction between a
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sense of general context (ambient attention) and an elaboration of
specific details (focal attention), chen the effective operation of
one mechanism would likely be influenced by the operation of the other,
Both might further be governed by higher processes through which a
percepr arises. The iateraction between ambient and focal attention,
then, might readily account for the new task's enhanced sensitivicty to
attentional asymmetries over that of Raven's CPM,

The new task was designed 3o as te mimic the face construction
of the RCPM, Furthermore, the RCPM is, at least in theory, more per-
ceptually and cognitively demanding than the new task. The greater
sensitivity of the new task to asymmetries in attention would inhere,
then, in its tendency to "entrap" both ambient and focal components of
attention. On the new task, ambient attention, presumed to be somewhat
asymmetric, is drawn to the ipsilateral side of a page by the presence
of response choices which are indistinguishable from the target in
general ourline. Because of the lateral placement of distertions, a
similarly asymmetric focal attentive mechanism will be predisposed to
miss the one source of information by which to engage ambient mechanisms
for further search. On the RCPM, assuming that asymmetric ambient and
focal attention does not lead to a deductive error (the missing piece
must be deduced from cues in the display), and, assuming that ambient
attention would be initially drawn to the ipsilateral side of the page,
then the potential may atil]l exist for adequate information to be
culled via focal attention to cause a renewed search, Clearly, the
RCPM contains many sources of potential confounding of attentional

biazes, without necesgsarily effecting improved performance. By
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confirming the presence of asymmectries in focal attention, the results
of the present study provide an additional dimension by which the
influenca of attentional asymmetries might be understood to impair
patient performance on higher visuo-cognitive tasks.

Acceptance of che ambient-focal dichotomy 1is not critical to the
conclusion that asymmetries in fine spatial attention constitute an
additional dimension by which to understand patient failure. It would
be sufficient to accept this finding as reflecting the spatially dynamic
nature of attenticnal asymmetries. Simply stated, asymmetries in
arrention are relative with respect to space. The field in which they
are likely to be operative is defined by where, or on what, one's
general attention 1s focused. Hence, pockets of inattention might
arise within broader contexts of neglect (Apfeldorf, 1962), and atten-
tional errors might be evidenced independent of absoclute location in

extrapersonal space (Albert, 1973; Kinsbourme, 1977).

Trial Dewmands

As already noted, comparisons between the two brain-damaged groups
with respect tc¢ their relative levels of performance would be point-
legs. Suffice to say that a significant decrement in overall performance
wasg found only for the RBD sample, and that with respect to both LBDs
and controls. It was in their respective patterns of performance
across the four trials that the three groups differed in a mosr inter-
esting manner. On the basis of the performance of controls, it appears
that the detail errors on the Unfamiliar Figures were somewhat easier
to discriminate than those on the Familiar Figures. During memory

trials, however, this seems to have been more rthan offset by the
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readily available verbal labels for the negotiation of the Familiar
Figures. Hence, performance on matching trials for the controls was
governed more by the relative ease of visual discriminability. During
memory trials, performance was governed more by the access to verbal
labels. Each of the brain-damaged samples differed from controls in a
most suggestive manner. While RBD performance during matching trials
was governed by the differential ease of discriminability of the two
forms, their performance during memory trials did not evidence an advan-
tage due to readily available labels. Conversely, LBDs seemingly
derived benefit from the readily available labels during memory trials,
but their performance during matching trials failed to reflect the
differential in ease of discriminability for the two forms.

This seems to be at variance with reasconable expectation; however,
cartain relevant factors need to be considered in explaining this
phenomenon. The LBD aphasics in the present study were relatively
mildly impaired and were comprised mainly of expressive types. Some
LBDs were not aphasic. Cohen, Kelter, and Woll (1980) have provided
evidence that impairments in motor speech per se do not impair patients'
ability to utilize labels in categorizing familiar visual stimuli. A
specific disturbance in applying verbal labels would not, on an
a priocri basis, then, be expected to be characteristic of this LBD
sample. Yet, the failure of these patients to take advantage of the
easier discriminability of the Unfamiliar Figures during matching
trials i{s perplexing. To ascribe this directly to an attentional
asymmetry is difficult. To do so is to assume that the effects of such

an asymmecry were blunted more effectively on matches involving
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Familiar Figures. The obtained resuit would reflect a gelective
enhancement for the Familiar Figures and neot a limitation on perfor-
mance for the Unfamiliar Figures. Were this the case, a similar
effect would be expecced to be evidenced among the RBDs as well. It
was not. It might be argued, instead, that this finding reflects a
limitation in LBD patients' ability to meet the analytic demands of
the matching paradigm. A feature of the matching trials which is not
present in memory trials is the absence of any time limitations. Time
available for exploration and choice selection during memory trials
is limited to the length of time for which the visual trace can be
maintained. Yet, Tyler (1969) has shown that motor aphasics make
little use of available time for the purpose of focal exploration.
Purposeful eye-movements were found only to occur during the first
10 seconds of exposure to a simple picture. The remainder of time was
spent in seemingly aimless wanderings. It might be hypothesized, then,
that many, if not most, of the LBDs in the present sample failed to
take advantage of the easier form during matching trials because they
failed to use the time available for thorough exploration. This would
selectively disadvantage LBDs far less during memory trials where
time limitations were present for all. As such, this defect in
exploration might be considered as related to, but not synonymous with,
a focal attentional asymmetry.

With respect to the RBDs, it would have been remarkable to find
that they exhibited a selective deficit in the application of verbal
labels to familiar stimuli. Were this the case, it would be expected

that such a deficit would have an impact on other tasks for which
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verbal labeling might be a primary demand. Yet the RBDs showed no
evidence of impairment on the WAIS Similarities subtegt, even when
subdivided by severity of attentional disorder. 1t must be concluded,
then, that a specific verbally based defect cannot account for the
RBDs' failure to take advantage of available verbal labels during
memory conditions. It could be argued that the application of labels
1s of little value if the more central demands of the task were not met.
The primary demand is to form and maintain a representative visual
image of the target. Once formed, this image must be critically
analyzed. While labels may assist in this process, they would be
valueless in the absence of adequate revisualization of the target
figure, It has already been shown that, where the primary demands of
memory conditions require establishment of a visual trace, RBD
patients are typically disadvantaged (DeRenzi, 1968). It might be
hypothesized, then, that the tendency of RBD patients to "bottom out'
during memory condition, despite ready access to verbal labels, is the
result of a selective impairment in forming and maintaining a re-
visualized image of the target figure. It is further hypothesized
that such a defect arises, in part, from a subtle disturbance in

ambient attentional mechanisms.

The Impact of Disordered Visuo-Spatial Attention on the
Performance of Patients on Tests of
Higher Visuo-Cognitive Function

It was a primary aim of the present study to determine the degrce
to which subtle asymmetries in visuo-spatial attention contribute to

patient failure on tests of higher visuo-cognitive function. It was
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anticipated that, with the aid of a more definitive measure of visuo-
spatial attenticn, a sign -1t impact of disordered visuo-gpatial
attention would be revealed. The results of the study strongly confirm
this expectation. Among right brain-damaged patients, pathological
asymmetries in attention were associated with performance decrements
on all visuo-cognitive tasks administered. Among left brain-damaged
patients, pathological asymmetries In attention were associated with
performance decrements on Raven's CPM, the WAIS Block Designs, and the
WAIS Object Assembly, but not on the WAIS Picture Completion. More-
over, among LBDs, reading disorders were observed only among patients
exhibiting an asymmetry in atctention.

Two of the visuo-cognitive tasks were of particular interest to
the present author due to their significance in the neuropsychologic
community: Raven's Colored Progressive Matrices and the WALS Block
Designs. The former has been the subject of an intense debate concern-
ing the relative role played by attentional asymmetries in ﬁatient
failure. Basso et al, (1973) have argued that the performance of
brain-damaged patients on the RCPM 1is largely governed by the relative
intactness of a parietal region subserving spatial intelligence.
Cianotti et al. (1977) have argued and have shown that much of the
variabilicy in patient performance on Raven's CPM can be explained
by the presence or abgence of unilateral spatial inattention. The
resulcs of the present study confirm those reported by Glanotti et al.
(1977}, that significant asymmetries in visuo-spatial attention are
directly related to the failure of both left and right brain-damaged

patients on Raven's CPM. Moreover, asymmetries in attention evidenced
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on the newly constructed task were found to be related to decreased
levels ot performance on the RCPM, even when such asymmetries were
not evidenced on the CPM itself. This 1is interpreted as reflecting
the influence of subtle disorders in visual-spatial attention in the
genesis of disturbed visuo-cognitive functioning.

It remains to be considered to what extent facters other than
attentional asymmetries contribute to patients' failure on tasks of
higher visuo-cognitive functioning. In the preceding section it was
hypothesized that patients in each brain-damaged group evidenced pro-
cessing disturbances which were separate from their respective evidenced
attentional asymmetries. LBD patients were felt to have sustained a
defect in focal exploration which limited their capacity for analyzing
critical details. RBDs were felt to have sustained a defect in the
mechanism by which revisualizarion 1s accomplished, impairing their
capacity to form and maintain a visual trace. To the extent to which
each of these defects is present and independent of an attentional
asymmetty, each is expected to contribute to patient performance on
Raven's CPM and the WAIS Block Designs, as well, It 1s presumed that
weaknesses are more powerful determinants of performance in brain-
damaged individuals than strengths. Yet, each brain-damaged group is
hypothesized to have sustained a different processing weakness (ocutside
of an attentional asymmetry). For the LBDs their hypothesized weak-
ness in focal exploration and critical analysis {s presumed to be
more reflected Iin their performance on matching trials than on memory
rrials. Conversely, for the RBDs their hypothesized weakness in the

crccess of revisuallization is presumed to be more reflected in their
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performance on memory trials than on matching trials. It follows,
then, that for each brain-damaged group a different trial condition
should b¢c most closely related to that group's performance on the two
tests of visuo-cognitcive functioning.

Accounting for the presence and severity of attentional biases
is, then, not expected to explain the totality of variability in patient
performance., Independent of attentional biases, variability in the
performance of the two brain-damaged groups on tests of visuo-cognitive
funcrioning is expected to be differentially related to their perfor-
mance on one or the other trial condition (macching or memory) of the
new task. Applying the formulation discussed earlier, LBDs' perfor-
mance on Raven's CPM and the WAIS Block Designs is expecced to be more
related to their performance on matching trials of the new task, and
RBDs' performance on Raven's CPM and WAIS Block Designs is expected
to be more related to their performance on memory trials of the new
task. Due to basic similarity in demands, patient performance on the
two trial conditions will be related. Yet, if one of the conditions
truly reflects the weakness sustained by a group, that condition will
subsume any relationship apparent between the other condition and
performance on the two tests of visuo-cognitive function.

In order to explore this, a hierarchical partial correlational
analysis was performed. Matching and memory trials were separately
collapsed to yield a single matching sceore and a single memory score,
and the signs were dropped from the attentional asymmetries. The
analysis was performed as follows: zero-corder correlation coefficients

were computed for each rrial condition with the two visuo-cognitive



111

tests; bias scores were then partialled out; and finally, partial
¢enrrelation coefficients were rhen obtained for each condition con-
trolling for the effects of the other condition. As can be seen in
Table 24, the results of this procedure were consistent with the
hypotheses advanced. For RBDs the correlation between matching score
and performance on each of the visuo-cognitive tasks is reduced to
nonsignificance when the influence of attentional bias and the special
characteristics embodied in the memory scores are accounted for.

Among LBDs the results were less clearly defined. The expected result
was obtained for Block Designs but not for Raven'’s CPM. It may well
be that the layout of the RCPM and the demand for disceruning the
entire picture predispose some degree of relationship between memory
gconditions and the RCPM.

It would be tempting to view these additional findings as reflect-
ing underlying differences in processing strategies for the two
cerebral hemispheres. However, the considerable differences in struc-
tural injury for the two groups preclude any such musings. It is
sufficient to note that performance on tests of higher visuo-cognitive
functioning can be defined in terms of at least two factors: atten-
tional asymmetries (common to both brain-damaged groups) and special
impairments of detail analysis (left brain Jamaged) and revisualization

(right brain damaged).



Table 24

Partial Correlation Coefficients for Trial Conditions
with Tests of Visuo-Cognitive Functioning

RBD? LBD"
RCPM BD RCPM ED

Match . 75%% 6T kR . §Qn* L7 1 k%
Mem L B3%k .6BR* . BOX* L 61x%
Mat w Mem .79 .77
Matpyas L 40%% L 33%% . 60** AN
Memy, g L 63RA 4Tk 55 % 324
Mat w Mem .45 L 42
Maty Mem 18 16 . 50 %% .36 %
Memy Mar .55%% .37 R% 4%k .19

ag = 5]

°y = 28.

*p < .05

**R
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The Differential Impact of Asymmetries in Acttention and
Visual Field Defects on Patient Performance

Since the present study was not specifically designed to address
this issue, subject selection did not systematically provide represen-
tative sampling of all possible contingencies of visual field defects
(VFD) {(present/absent) and attentional asymmetry (noue evidenced /subtle/
clear-cut). Yet there is a sufficient body of literature relating the
pregence of a visual field defect with impaired performance on visually
bound tasks to warrant at least a preliminary investigation of this
issue. Of the two brain-damaged samples, only the RBD contained
patients falling into each of the six categories crossing VFD with
attentional asymmetry. As reflected in Table 25, the simple distribu-
tion of patients with and without VFD varied considerably across cate-
gories of attentional asymmetry. This relacionship is highly statis-
tically significant (x: = 11.17, df = 2, p < .0l), and provides support
for the frequently reported observation that neglect of space (Group 2)
is usually seen in patients who have sustained a visual field defect.
However, the distribution of patijents across categories also confirms
the generally accepted premise that a visual field defect is neither
necegsary nor sufficient in the genesis of an attentional asymmetry.

Table 26 depicts RBD patient performance on Raven'’s CPM as a
function of the six categories formed by crossing VFD and attenticnal
asymmetry. The appropriate analysis with which to address the issue
of a differential impact of the two factors on patient performance
is a two-way analysis of variance. The wide disparity in subjects-per-

cell and, particularly, the small number of subjects in some of the



Table 25

The Distribution of RBD Patients by Visual Field Defect
and Severity of Attentional Asymmetry

Visual Fileld Defect

Degree of Severity Present Absent
Group 0 (none evidenced) 5 16
Group ! (subtle asymmetry) 6 9

Group 2 {(clear-cut asymmetry) 12 3




Table 26

Performance of the Three RBD Subgroups on Raven's
Colored Progressive Matrices as a Function of
Whether a Visual Field Defect Had Been Sustained

VFD+ vFD-"
RCPM RCPM
n Mean n Mean
Group U (none evidenced) 5 24.0 16 28.4
GCroup 1 (subtle asymmetry) 6 18.0 9 22,2
Group 2 (clear-cut asymmetry) 12 13.2 3 16.3

aVFD+ = pregsent.

bVFD' = gbsent.
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cells, precludes any meaningful application of such an analysis. In
lieu of formal anaiysis, however, certain informal observations can
be made:

1. The three levels of attentional asymmetry are associated with
substantial differences (5 to 6 raw score points) in performance on the
CPM for VFD and non~VFD patients alike.

2. A smaller, seemingly consistent difference (3 to 4 raw score
points) in performance is evident bhetween VFD and non-VFD patients
at each level of attentional asymmetry.

3. There is no indication that VFD and attentional asymmetry
are interactive with respect to their effect upon performance con
Raven's CPM.

Although these observations require statistical verification, the
division of patientcs by whether a field defect has been sustained
does not appear to alter the basic finding that increasingly more
severe levels of attentional asymmetry are associated with increasing
decrements in performance on Raven's CPM. It remaing a possibility,
however, that a visual field defect exerts an Independent negative

influence on patient performance.
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Appendix A

Sample Narrative for Demonstrating the Selection Process
to a Patient Who Is Unable to Address the
Tagk Demands

Present Plate A, and point to the target figure at the top.

Say: '"Look at this picture. Down here there are six pictures.
[Point slowly to each choice.] One of them looks exactly like the picture
at the top." [Point to each choice again while saying the previous
statement. ]

If patient indicates the correct choice at this time, or during
the exploration, give the appropriate supportive statements but suggest
that, "We will examine each of the choices to make sure this is the one."

Start with #1 and proceed left to right. Desc¢ribe basic similari-
ties between #1 and target. Indicate that #2 is a triangle but is
upside down and too large.

- Indicate that #3 1{s similar to the target on the bottom half,
but is cut off at the top unlike the target which comes to a
poinct.

- Indicate that #4 and #5 are completely different shapes; indicate
that #6 is the same on the top half but has the wrong bottom
part.

Insure that the patient can now produce the ceorrect response.

Pregent Plate B

Use the same Introduction as with Plate A.

- Indicate that #] has the same right sides as the rarget but the
left side 1is different (indicating the "serrations')

- Indicate #2 is the wrong shape
- Indicate #3 has the same left side and the same right side

- Indicate that #4 has the same left side but has litrcle boxes
on the right side

- Indicate that #5 and #6 have the wrong shape

Insure that the patient can now produce the correct response.
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Reference Note

1. Weinberg, J. Personal communication. Juyly, 1979.
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