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Preface

This monograph is the outgrowth of fifteen years of systematic observa-
tion of aphasia on the Neurology Service of the Minneapolis Veterans
Administration Hospital, in association with the Division of Neurology,
Graduate School of Medicine, University of Minnesota. It is the result of
continued efforts to increase our understanding of the nature of aphasia
in order to deal more effectively with the problems it presents. We have
learned about aphasia from studying some thousand aphasic patients, and
much of what we have learned has been put to daily use in the clinic. Our
patients have contributed willingly in the hope that their observations and
their efforts might benefit other aphasic patients and other students of
aphasia.

Because aphasia is a many-faceted subject we have chosen an inter-disci-
plinary approach for this book. One of us is a speech pathologist (H.S.),
another an experimental psychologist (]J.J.J.), while the third is a clinical
neurologist (E.J-P.). We have studied patients together, and all of us have
asked questions and made observations, which in turn have stimulated new
questions and new observations. If we have no final answers, we can at
least derive comfort from Wendell Johnson's penetrating question, *“What
is there to scratch but the surface?”

In this book we have devoted a good deal of space to a review of the
literature on aphasia, in order to show how knowledge has accumulated
slowly from the time of Franz Joseph Gall to the present. At the same time,
it has become evident that it is no longer tenable to think of aphasia in
terms of discrete cortical lesions and isolated pure disorders. We have
proposed a conceptual model for aphasia that is based on clinical and
research findings and is compatible with modern neurophysiological and
linguistic theory. We have described five major and two minor aphasic
syndromes, with group data, prognoses for recovery from aphasia, and
illustrative case material. We have presented analyses of data obtained from
157 aphasic subjects, including factor analysis and correlations with
neurological findings; test-retest data for 73 subjects; and results obtained
from testing 5o nonaphasic patients with a comparable age distri-
bution. Finally, we have included a section on the management of aphasic
disorders.

This is not a book for anyone who is looking for recipes or prescriptions
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or final truths. It is intended for all serious students of aphasia, whether
their interest stems from concern with language, cerebral function, or be-
havior. It seems obvious that something is to be learned about all of these
processes from the study of the alterations produced by cerebral injury or
disease and that this kind of study is essential to both the clinician and the
researcher. ‘
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Introduction: The Development of a

Research Program

The Evolution of a Test Battery

We constructed Form 1 of the Minnesota Test in April, 1948 (Brown
and Schuell, 1950). We needed uniform test procedures in order to com-
pare performances between patients and performances of the same patients
from one time to another. We hoped to find out which symptoms were
reversible and which were not, and what changed in relation to what. For
this, a comprehensive battery of tests graduated in difficulty was needed.

We asked what you could observe in the behavior of aphasic patients
that distinguished them from nonaphasics. The obvious thing that was
different was language behavior. The next question was what we could
observe about language behavior.

It is possible to observe when subjects understand or fail to understand
spoken language under controlled conditions. It is possible to observe
similar behavior with reading materials. It is possible to make observations
about the way people talk, the way they write, and about their ability to
manipulate other common symbol systems such as numbers. Some of this
behavior can be evaluated by conventional achievement-type tests.

We asked, also, to what extent aphasic and nonaphasic subjects differed
in nonverbal behavior. To answer this we explored responses to various
kinds of performance tests, such as the Goldstein-Scheerer Color-Form and
Stick Tests, block-tapping, block-design, object-assembly tests, Raven’s
Progressive Matrices, the Bender Gestalt, and other projective tests.

The third question we asked was why aphasic subjects could not perform
specific tasks, when they could not. The procedure, here, was to observe
the behavior in question until we were able to make some sort of hypoth-
esis about what was operating and then to construct tests to evaluate the
hypothesis.
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We continued to use new tests experimentally, tabulating and studying
responses obtained from both aphasic and nonaphasic subjects. For ex-
ample, we wondered if patients failed to identify body parts because of
the somatic or because of the part-whole relationship, and added a test
requiring identification of parts of a bicycle. We found no evidence of
specific difficulty with parts of objects. On all recognition and naming
tests errors increased when less common words were used. We found oc-
casional patients, however, who showed evidence of impaired perception
of body schema.

To test the concept of anomia, and the inference that aphasic patients
have more difficulty recalling nouns than other parts of speech, we con-
structed a test requiring various parts of speech in response to simple
questions, such as What do you shave with? What do you do with a
razor? Patients who answered the first question with a statement such as,
“T have it back there,” usually said something like, “"Well, on your face,”
in response to the latter. We concluded the difficulty lay in producing a
specific rather than a general response, regardless of grammatical form.

Patients responded better to some tests than to others. They tended
not to like unusual tasks, such as those involving nonsense syllables, for
example, and generally responded negatively to them. On other tests,
responses tended to be equivocal, and we did not know what was operating.
Sometimes we could revise test items or test instructions to secure less
ambiguous responses. When we could not, we dropped the tests.

We used pass-fail scoring whenever possible. When qualitative judg-
ments were necessary, we collected responses made by a diversified group
of patients, analyzed and rated them, and established empirical scoring
criteria.

We recorded test scores on data sheets as soon as we completed an ex-
amination. At the end of each year we tabulated and studied the obtained
distributions, and revised the test battery. In general we revised to simplify
administration and instructions, to eliminate tests that were duplicated by
other tests or seemed not to yield meaningful information, and to add
other tests we considered useful or promising.

Eventually we eliminated most performance tests, because, although they
discriminated between brain-injured populations and those without brain in-
juries, they either contributed little to our knowledge of aphasia, or we
found we were getting the same kind of information from other tests. Some
tests tended to be failed initially, but passed on retest when patients were
better able to grasp and retain instructions. This was particularly true of
many of the tests for “abstract attitude.”



THE DEVELOPMENT OF A RESEARCH PROGRAM 3

In 1954, we administered the test battery to a population of hospitalized
patients with no history of neurological involvement. We tested 40 sub-
jects, and found that while nonaphasics made scattered inconsistent errors,
there was only one record that resembled an aphasic pattern. This was
the test of an older patient. We concluded that any population including
50- and 6o-year-old subjects might contain individuals with previously un-
detected brain damage, resulting from arteriosclerotic changes, subclinical
strokes, or other causes. Resultant mental changes were often interpreted as
forgetfulness, and attributed to age rather than to brain damage. These
patients showed mild aphasia, as well as other mild neurophysiological
symptoms.

In 1955, we completed the sixth overall revision of the test, and made it
available to hospitals and universities for experimental use. The 1955 Re-
search Edition, Form 6, was used in the present study. (A description of
the tests used appears in the Appendix of this study at page 405.)

Paraphasic Responses

We recorded all the paraphasic responses, the word changes and word
substitutions patients made on naming and reading tasks during treatment
periods. We were struck by the similarity of these responses to those
normals produced on word association tests. We found that in general the
word-finding errors of aphasic patients fell into the categories of word
associations defined by Jung (Schuell, 1950). This is the first clear-cut
indication we had that the language behavior of aphasic patients, bizarre
as individual responses sometimes appeared, was predictable and orderly
and related to general laws governing language behavior.

Impairment of Auditory Comprebension

Another early observation was that there appeared to be a relationship be-
tween difficulty understanding spoken language and available speech. We
tried to document this, to see if the evidence supported the clinical im-
pression (Schuell, 1953). We had test and retest records for 138 aphasic
patients who had been studied throughout a period of treatment. Using
pre-established criteria, we divided the subjects into four groups de-
termined by the amount of speech present at discharge. The groups were
essentially as follows:

Group A, excellent speech (N 35), defined as ability to discuss previous
interests, without obvious impairment.
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Group B, good speech (N 47), defined as speech that usually sounded
normal in everyday situations, but broke down when subjects tried to ex-
press long or complicated ideas.

Group C, limited speech (N 25), defined as ability to communicate needs
and wishes through intelligible but limited or defective speech.

Group D, no functional speech (N 31), defined as inability to express
needs and wishes voluntarily, although some kinds of language responses
occurred.

Next, we tabulated errors on tests for auditory comprehension on initial
examinations. All subjects made errors on tests ordinarily passed by non-
aphasics. More than twice as many subjects in Groups C and D as in
Groups A and B made errors on all tests except one. This was the most
difficult test, paragraph comprehension, on which 99 percent of subjects
made some errors.

The easiest test required pointing to common objects named by the ex-
aminer. No subjects in Groups A and B and only four subjects in Group
C made any errors on this test. However, all 31 subjects in Group D failed
some items. This meant that out of 107 aphasic patients with functional
speech, less than four percent made errors on this test. In contrast, 100
percent of subjects who regained no functional speech with intensive
therapy failed some items. Thus we had not only confirmed the original
hypothesis but had also found a simple test with high predictive value.

We recorded the complete initial and final test scores of these 31
subjects. All of them had been considered neurologically stable at the time
of initial examination. The data yielded a consistent picture of severe dam-
age, amounting to almost complete loss of function in all language modali-
ties on both initial and final testing. Thus the study led to identification
of a test profile for which prognosis for recovery from aphasia was clearly
negative.

It was puzzling to find patients who scored above the goth percentile
for normal adults on the Ammons (1948) test for auditory recognition of
words but made errors following simple directions. One day, however, we
found a patient who could not write sentences like T'he grass is green, or
We have a new car to dictation, although spelling tested at sixth grade
level. On a hunch the examiner repeated the sentences, but dictated them
in two- or three- rather than four- or five-word units. This time the patient
wrote the sentences easily and correctly.

This clearly pointed to a retention span difficulty. We constructed tests
to explore this probability. We found patients who could point to items
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in a picture when they were named singly, but not when they were named
in series of two, or three. Some patients could follow simple directions, but
not two or three of the same directions combined. For patients who could
talk, repetition of sentences equated for word frequency but progressive
in length showed the same difficulty dramatically. The cut-off points were
sharp. The same effect appeared on repetition of digits forward.

This turned out to be a highly reversible phenomenon. We found, more-
over, that performance tended to improve in all language modalities as
retention span increased.

Classification of Patients

We had studied several hundred patients before we began to see clear-
cut evidence of recurring patterns of impairment.

Error patterns can be dramatic. Not only does the same patient make
the same kinds of errors every day over periods of weeks or months, but
new patients come along and repeat the same errors day after day.

We had identified the test pattern of severely impaired patients with
no functional language skills in any modality. We had worked with these
patients enough to know what happened with intensive treatment. We
knew they could learn to repeat and to copy, to count, and recite the
alphabet, the days of the week, or even the Lord’s Prayer, if someone
started them. They learned to produce reactive responses to high strength
associations or other strong stimuli. They could usually match simple
printed words to pictures. But no matter how much practice we provided,
language never became voluntary or functional in any modality.

The next time we analyzed test data we extracted the records of these
patients and copied them on separate data sheets. We found the expected
homogeneous set of error distributions. It seemed a good idea to contrast
these with the records of patients who showed no gross visual or motor
disturbances. The results looked highly consistent, in spite of differences
in severity between subjects, and between initial and final tests. In general,
patients in this group made no errors on easy tests, but errors increased in
all modalities as length of stimuli or length of required responses in-
creased.

There were other records that looked much the same on tests for
auditory comprehension and tests for speech and language, but differed
markedly on tests involving matching, copying, reading, and writing. We
studied these profiles. The records clearly reflected aphasia with additional
involvement of visual processes.
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Next we looked for records that showed motor involvement without
specific visual signs, and detached this group.

The remaining records showed evidence of both visual and motor im-
pairment. This analysis identified a group of subjects we had not recognized
as clinically homogeneous. All of them had some residual language in one
modality or another. Some had severe motor impairment, but only mild
visual involvement. Others showed only mild slurring of speech, but visual
involvement was severe. One patient showed mild involvement of both
processes.

When we looked at the background data we found this was the most
homogeneous of all the groups identified. There were only five patients
in this first sample, but they were all over 6o, they were all hypertensive,
and all of them had had more than one cerebrovascular accident. Later we
found that although these details differed in other subjects, the neurological
findings were always compatible with scattered or generalized brain
damage.

For several months we reviewed all new test records with our psycho-
logical consultants, seeing the patients to verify the findings, and classifying
them independently. Agreement was remarkably high.

The system made sense to the neurologists. We had a file of test—retest
records as well as clinical experience from which to determine prognosis.
This enabled us to make predictions on completion of initial testing, if
patients were neurologically stable. We included classification and prog-
nosis in the initial case summaries, which were placed in the medical
charts. The results began to be impressive, and we gradually acquired con-
fidence in them.

We continued to work with severely impaired patients. We developed
new techniques for intensive stimulation to try to penetrate the barrier
that seems to exist between reactive responses on the one hand, and volun-
tary control of language on the other. The intensive methods produced
accelerated results for patients in all the other categories, but we were
forced to conclude that there is a level of language deficit at which func-
tional recovery is not possible.

Further data, to be presented later, have confirmed the original patterns
of deficit identified here and the prognoses attending these classifications.
Additional patterns have been recognized from time to time, but these have
occurred so rarely, at least in the population of some 1,000 aphasic pa-
tients whom we have studied, that we consider them minor rather than
major aphasic syndromes. In view of the infinite complexity of the brain,
of cerebral processes in general, and language processes in particular, we
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consider it probable that aphasic patients will continue to be found who
fit neither the major nor the minor patterns of impairment identified. Any
classification system would be suspect if this were not true. A simplification
of complex behavior so gross as to be all-inclusive would have little clinical
or theoretical value.

The Evolution of a Research Team

In 1956 Dr. James Jenkins became a member of the consulting staff of
the Aphasia Section of the Neurology Service. He was interested in aphasia
because of his work in psychology of language and was able to suggest
many fresh and sophisticated approaches to the complex problem of deal-
ing with skewed distributions, test construction, and pattern analysis. In
1958 Dr. Edward Jiménez-Pabén became interested in the interrelations
between neurological findings and results obtained on the aphasia exami-
nation, and in the sensitivity of aphasic findings as a diagnostic tool for
neurologists. He performed painstaking neurological examinations on all
the patients in the present study who were in the hospital after this date,
reviewed the medical charts of all patients in the study, and assisted in
coding the medical data.

Dr. John B. Carroll was interested in the test data that had been coded
and punched on IBM cards, and subsequently became a collaborator in the
factor analysis study. His extensive experience with factor analysis and
with machine programing, as well as his long-term interest in language
behavior, made his contribution invaluable. It assumed special importance
because of the modifications of statistical procedures made necessary by the
characteristic skewness of aphasic distributions.

It is our prejudice, perhaps, that the most heuristic methods of investi-
gation of aphasia involve searching observation and exploration of the
language behavior of large numbers of aphasic patients over extended
periods of time. Machines can only work with information we give them,
and can only answer questions we know how to ask. Probably the most
important thing we have learned from our research program is to ask
better questions.

Grant Fairbanks once said that what matters about information is the
quality of the mind it is sifted through. Perhaps not much can be done
about quality of mind, but patient sifting of data can be rewarding, and
sometimes it has been exciting.



