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The purpose of this study was to compare the graphic

production of fluent and nonfluent aphasic groups in terms



of motoric and linguistic characteristics at three
intervals of recovery, and to analyze change over time
after combining the fluent and nonfluent aphasic groups.

Evaluations were made at roughly one, three and six
months post onset. Writing samples from a total of 25
subjects included 10 fluent aphasic patients, 10 nonfluent
aphasic patients and a reference group of 5 age matched non-
neurologically impaired subjects. Samples of written
responses were taken in a retrospective manner from files
of patients who had received speech pathology treatment at
the Portland Veterans Administration Medical Center within
the preceding 12 year period. All written samples were in
response to the Porch Index of Commupjcatjve Abjlity (PICA>
graphic subtests. The normal reference group was
administered the PJCA once and written subtests were
included in the sampling series for graphic analysis.

All of the aphasic subjects had suffered
thromboembolic cerebrovascular accidents that involved the
left hemisphere of the brain. The aphasic individuals had
an equivilant range and mean for PICA Overall severity
percentile at one month post onset, ranged in age from 52
to 65 years of age, were right handed and were premorbidly
literate.

Previously determined criteria were applied to
subtest samples by a single judge who evaluated motoric and
linguistic features of each subtest. Variable mean scores

were determined and appropriate statistical measures were



applied. Performances of the normal group subjects were
not included in data analysis, but were used to illustrate
graphically how the findings compared to normal.

When comparing th; fluent and nonfluent group
performances, it was noted that differences between the two
groups for all but two variables were not significant at
any of the three sampling times. The two statistically
significant variables were "unclassifiable" word types
(meaningless word forms of two or more letters) and letter
substitution errors of spelling. It was noted that most
differences occurred in Time I, but by Time II and again at
Time III, the groups were largely indistinguishable.
Linguistic recovery appeared early in recovery (within 1-3
months) while motoric improvements occurred more slowly,
and inter-group motoric differences were slight.

After combining the two groups, most linguistic
measurement changes occurred between Time I and II (about
45 percent), while fewer motoric score changes occurred
during this same time about 30 percent). In general, the
combined group’s graphic production mean scores improved
over time. The aphasic group increased the number of
recognizable words produced, words spelled correctly, and
they attempted to write more while decreasing the number of
literal paraphasias, neologisms, and perseverations.
Motorically, writing tended to moderate in size, while

tremorous and nonfluid writing decreased.
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CHAPTER I
INTRODUCTION AND STATEMENT OF PURPOSE

Introduction

Writing is an extraordinarily complex process

dependent upon the blending of several cognitive and motor
functions. Many cognitive processes, such as sensory
perception, linguistic knowledge, inner speech, and memory
come together in the execution of written language.
Writing is a signal system with features both connected to
and distinct froﬁ oral language. Knowledge of the rules of
spoken language (phonology, morphology, and syntax) are
necessary for written language, yet this knowledge does not
assure successful writing, for the graphic code has unique
features and is not a simple transcription of the oral
code. It appears that the structural rules of written
language can ‘be learned only after phonology, morphology,
and syntax of oral language are learned (Weigl, 1975). The
ontogenesis of written language occurs later than oral
language in development, and writing is a fragile skill
readily disturbed by disorders or damage to the central
nervous system (Smith, 1971).

Disordered writing is termed "agraphia” (Eisenson,

1973; Perkins, 1977) and is commonly assoclated with



cerebral damage. The term has been applied to describe
disruptions of both motoric and linguistic features in
written expression (Marcle and Hecaen, 1979). Agraphia is
usually found in association with aphasia, a general
language deficit resulting from brain injury (Schuell,
Jenkins, and Jimenez-Pabon, 1964). Aphasic individuals are
impaired in their ability to formulate symbolic material
perceived auditorily, visually, or tactually, and are
impaired when speaking, writing, or gesturing (Brookshire,
1978). Some degree of writing disruption invariably
follows the disruption of speaking in aphasia (Ulatowska,
Baker and Stern, 1979) but, according to Marcie and Hecaen
(1979), the writing disruption frequently differs in type
and intensity from the oral disruption. Porch (1981) noted
that written tasks are more difficult than gestural or
verbal tasks. Schuell, Jenkins, and Jimenez-Pabon (1964)
found that writing impalrment was characteristic of all
aphasia subgroups in Schuell’s classification systen.
Smith (1971) studied recovery in aphasia examining both
speech and writing. He found writing to be the last skill
to recover, and some aphasic individuals never recover
functional writing, even though they may develop functional
verbal communication.

Aphasja is sometimes categorized as fluent or
nonfluent, based on speech output characteristics and the
degree of auditory comprehension deficlt (Goodglass and

Kaplan, 1972, a)>. The most common type of nonfluent
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aphasia 1s Broca’s aphasia, in which speech s described as
halting and labored, with misarticulations and a
proportionatel; greater number of content than functor
words. According to Brookshire (1978), handwriting of a
nonfluent aphasic individual would usually be poor and
written content would resemble verbal content. The
individual with fluent aphasia is said to have good
articulation, speech prosody, and retained grammatical
relationships in sentences, but in most cases there is a
lack of meaningful content in verbal utterances and the
individual is somtimes described as having "empty speech.”
Handwriting would be mechanically good, but there may be a
notable lack of meaningful content in written expression
resembling the non-contentive verbal utterances
(Brookshire, 1978).

Although there seems to be agreement regarding the
universality of writing disorders in aphasia, relatively
little research has been reported regarding relationship
between types of aphasia and writing disorders, or graphic
changes that occur during aphasia recovery. Onlyla few
studies of recovery patterns foi graphic abilities can be
found in aphasia research. Information regarding these
aspects would aid in treatment-planning and determining

prognosis for recovery of written expression in aphasia.

Statement of Purpoge

This study investigated the relationship between



motoric and linguistic error types within written samples

of fluent and nonfluent aphasic groups at intervals of

recovery.

Specifically, the following questions were examined:

1.

Is there a signficant difference in motoric
and linguistic features of graphic responses
between fluent and nonfluent aphasic patients
at three intervals of recovery in response to
identical test stimulus?

Is there a significant change over three
evaluation times in graphic production of

aphasic individuals?



CHAPTER 11

REVIEW OF THE LITERATURE

This chapter highlights some majof findings and
theories within the literature related to agraphja and
aphasja. A description of a commonly-used classification
system for aphasia is provided. A brief historical review
of the study of agraphia and normal and disordered writing
are discussed along with the limited research specifically
examining writing abilities in aphasic persons. Finally,
studies comparing written and oral expressive abilities
(Friederici, Schoenle, and Goodglass, 1981} Gibson, Gruner,
Kibler, and Kelly, 19663 Goodglass and Hunter, 1970; Hier
and Mohr, 1977) and studies making intermodality
comparisons in recovery (Butfield and Zangwill, 1946; Kenin
and Swisher, 1972; Porch, 1981; Smith, 1971) are examined.
These findings and the theoretical statements made by
researchers in this area are reviewed and summarized to
provide background for the questions proposed in this

study.

Classification of Aphasic Behavior

Aphasia is described as "acquired impairment of

language processes underlying receptive and expressive
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modalities and caused by damage to areas of the brain which
are primarily responsible for language function®
(Davis,1983). Historically, clinicians and researchers
have made frequent and varied efforts to classify aphasia
into types or syndromes. One such classification system
differentiates aphasic behavior on the basis of verbal
output, that is, whether or not speech output is fluent or
ponfluent (Geschwind, 1971; Goodglass and Kaplan, 1972a).
Within this system (often referred to as the “"Boston
Classification System"), different syndromes are discussed
as variants of fluent or nonfluent aphasia. There is some
disagreement as to the validity of these syndrome
categories and type classifications (Davis, 1983).
Goodglass and Kaplan (1972a) have noted that only about one-
half of all aphasic patients can be classified into this
schema. Many aphasiologists have preferred to point out
the vast similarities among aphasic persons rather than
attempt to separate aphasia into arbitrary categories
(Darley, 1982). However, much of the literature discussing
writing in aphasia has included subject groups classified
by the Boston system. To better understand this literature
and relate findings to the present questions, a description
of fluent and nonfluent syndromes, according to Geschwind

(1971) and Goodglass and Kaplan (1972a) is provided.

Nenfluent Aphasia

Individuals with nonfluent aphasia are presumed to



have damage to the anterior speech areas of the left
cerebral hemisphere. Speech is described as "interrupted,

awkwardly articulated with great effort" (Goodglass and

Kaplan, 1972a). The nonfluent category includes Broca’s,
global, and transcortical motor aphasia (Davis, 1983).
Written language of nonfluent patients is said to be
similar to thelir spoken language though more restricted in
form and content. Studies of writing among nonfluent
aphasic persons usually focus upon subjects with Broca'’s
aphasia, while writing in global and transcortical motor
aphasia has rarely been examined.

Broca’s Aphasia. This type of aphasia consists of
relatively good comprehension but "awkward" articulation
and vocabulary utilizing simple and overlearned forms of
of grammar (Goodglass and Kaplan, 1972a). The few words
produced by these aphasic persons may carry the intent of
the message (Davis, 1983) such that speech production
might be telegraphic (Geschwind, 1971). In spontaneous
conversation, the speech of persons with Broca’s aphasia is
usually marked with distortions and transpositons of
phonemes (speech sounds). During early stages of recovery,
object naming may improve to a functional level, while
syntax remains impaired (Goodglass and Kaplan, 1972a).

Global Aphasia. Individuals with this type of
aphasia demonstrate severe depression of language function
in all modalities (Davis, 1983). These individuals do not

appear to comprehend language nor do they produce



functional speech though nonpropositonal utterances

(nonmeaningful, stereotyplic utterances) may occcur

(Davis, 1983).

Transcortical Motor Aphasja. This type of nonfluent
aphasia might sound very much like Broca’s aphasia in
spontaneous conversation. Like Broca’s aphasia, persons
with transcortical motor aphasia are described as having
stumbling, repetitive speech and relatively good auditory
comprehension. The differentiating factor of transcortical
motor aphasia is a notable retained remarkable ability to
repeat utterances fluently that can not be said

volitionally (Goodglass and Kaplan, 1972a).

Eluent Aphasia

The category of fluent aphasia is more diverse than
the nonfluent aphasia classifications. Fluent aphasia
classifications include Wernicke’s, conduction, anomic, and
transcortical types of aphasia (Basso, Capitani, and
Zanobio, 1982). Brain lesions occurring in areas posterior
to the Rolandic fissure, sparing Broca’s area, are said to
produce fluent types of aphasia (Goodglass and
Kaplan, 1972a). Brookshire (1978) predicts that written
language of fluent aphasia would be mechanically good, but
lacking in meaningful content words.

Wernjcke’s BAphasja. The most common syndrome of the
fluent aphasia’s, Wernicke’s aphasia, is described as the

result of damage to the posterior portion of the first



temporal gyrus of the left hemisphere (Goodglass and
Kaplan, 1972a). Because the posterior location of the
lesion may spare the frontal motor areas, these patients
mnay or may not display hemiparesis (weakness on the
contralateral side of the body) and may continue to use
their right hand for writing (Goodglass and Kaplan, 1972a).
The critical characteristics of this syndrome are impalred
auditory comprehension and fluently articulated
"paraphasic” speech (Goodglass and Kaplan, 1972a).
Paraphasia may include sound transpositions (literal
paraphasia, e.g., "sork®" for "fork") and word substitutions
(verbal paraphasias, e.g., “fork" for "spoon")(Goodglass
and Kaplan, 1972a). These patients generally can not repeat
a stimulus and attempts to do so frequently bear no
relationship to the model stimulus (Davis, 1983). The
reading and writing of Wernicke’s aphasic individuals is
predicted to be as severely impaired as their speech
(Goodglass and Kaplan, 1972a).

Conduction Aphasja. In this syndrome repetition is
disproportionately severely impaired compared to a near
normal level of auditory comprehension (Davis, 1983;
Goodglass and Kaplan, 1972a). Comprehension and expressive
abilities are usually quite good though there may be
occasional word finding difficulties and phonenmic
paraphasias (sound substitutions within words).

Anomic Aphasjia. The major feature of anomic aphasia

is the prominence of word finding difficulty in the context
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of fluent, grammatically well-formed speech (Goodglass and
Kaplan, 1972a). This disorder differs from Wernicke’s
aphasia in that speech is free of literal and verbal
paraphasias and there is intact auditory comprehension.
These patients might speak freely but have a notable lack
of substantive content words in their speech (Goodglass and
Kaplan, 1972a).

Transcortical Sensorv Aphasja. This rare syndrome is
characterized by fluent paraphasic speech with a retained
ability to repeat (Davis, 1983). Typlically, these
individuals do not initiate speech on their own. When
addressed, they often answer with well-articulated, but
irrelevant, paraphasia. These patients frequently display
echolalia (repeating a stimulus rather than responding
appropriately to it). According to Davis (1983), it is as
though the mechanism of speech has been separated from the
intentions and meanings generated in the rest of the brain.

In summary, aphasia is sald to be classifiable on the
basis of verbal output into either fluent or nonfluent
categories. Fluent aphasic individuals would be expected
to produce easily articulated but paraphasic speech with
severe to mildly impaired auditory comprehension.
Nonfluent aphasic individuals might demonstrate awkward
articulation and a limited spoken vocabulary but relatively
preserved auditory comprehension.

Before proceeding to describe recent research related

to aphasia and writing, a historical overview of approaches
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to the study of agraphia with aphaslia is provided as

further background for the questions posed in this study.

Writing and Aphazia

Hi ical 0 :
In the mid 1800s neurologists began to propose
theories regarding the relationship between impaired speech

and impaired writing after cerebral injuries. Ulatowska,
Baker, and Stern (1979) cited Marce as the first
researcher, in 1856, to specifically examine disordered
writing in brain injured persons. Benedikt (1865)
subsequently suggested that the loss of voluntary motor
association between the idea of words and the graphic or
oral production of words is responsible for the association
of oral paraphasia and agraphia (Marcie and Hecaen, 1979).
The term “agraphia®, as a descriptor for writing disorders
resulting from cortical lesions, was first introduced in
1869 by Ogle, who observed that some aphasic individuals
can write words they can not say and, thus, felt the
cerebral mechanism underlying speech and writing must be
separate (Marcle and Hecaen, 1979; Smith, 1971). In 1891,
when describing an aphasic/agraphic patient, Dejerine
stated that writing disorders are the direct result of
language impairment (Marcie and Hecaen, 1979). Later
Goldstein (1948) discussed two stages of writing, l.e.,
praxic and linguistic. He suggested that in primary

agraphia, motor and graphic acts are affected because the
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hand can no longer perform acts "ordered" by the brain;
while secondary agraphia can be correlated with (or
secondary to) the language deficits (Goldstein, 1948;
Marcie and Hecaen, 1979).

Support for the notion that agraphia is both a
disorder associated with aphasia, and less commonly, an
impairment that can occur without aphasia can be found in
more recent research literature; however, modern
aphasiologists disagree in their views regarding the
relationship between aphasia and agraphia. A summary of

some recent research in agraphia illustrates the areas of

debate.

Iheoretical Perspective

Traditionally, written language has been assessed in
terms of normal development skills by educational
psychologists and linguists. 8Such research includes
studying written samples and measuring grammatic units,
complexity, and vocabulary development. This perspective
assumed that written language was simply speech written
down, and the proper way to study language, whether normal
or disordered, was in its oral form (Ulatowska, Baker and
Stern, 1979). Recently, however, researchers are beginning
to consider the unique features of oral versus written
language. Speech has an acknowledged biological and
historical precedence over writing, but research is

demonstrating a number of differences between the two
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modalities, especially for syntax and lexical features
(Ulatowska, Baker and Stern, 1979). Although written
language is influenced by growth, development, and perhaps
maintenance of oral language, it is a somewhat different
form of communication (Smith, 1975; Smith, 1971). Gibson,
Gruner, Kibler and Kelly (1966) compared the writing and
speaking styles of college students and found that their
written language tends to be characterized by a greater
number of different words, words with more syllables,
longer sentences and fewer personal words than that of
spoken language.

Ulatowska, Hildebrand and Haynes (1978) compared the
spoken and written language of eleven mildly aphasic
subjects in isolated sentences and connected discourse to a
control group doing the same tasks. The aphasic subjects
in this study were observed to produce less complex
language than the controls, especially in writing. The
aphasic subjects produced more preposition and semantic
errors than the controls, with the greater difference being
in written language. Overall, the aphasic subjects
produced fewer errorless word sequences in writing than in
spoken sequence.

Some theorists have suggested that the graphemic
system becomes independently autonomous from the
phonological system during the development of reading and
writing skills (Shallice, 1981). The assumption is that

meaning may be extracted directly from visual or written
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output without phonological mediation. Welgl (1975) stated
that since oral language comes before written language, it
might be assumed that further cerebral zones become
integrated with those already developed for oral language,
and these cortical areas involved in reading and writing
are larger than those involved in oral language. During
developmental processes of reading and writing, Weigl
(1975) postulated a consistent interaction between the
graphic/phonemic areas of the brain, but as the individual
becomes more skilled in reading and writing, these centers
become increasingly autonomous. Further, he suggested
intercerebral function can be reactivated in case of need,
thus the experienced writer is not conscious of motor
control when writing, but this reduction of consciousness
may vary with the degree of difficulty of the written
material.

Writing can be learned after cerebral maturation
takes place, and Welgl (1975) suggests this may be the
reason rules governing these later acquisitions are more
labile and more subject to pathological intervention than
basic rules of language demonstrated by oral production.

It is difficult to test linguistic differences
between oral and written expression in aphasic persons, due
to the paucity of their output in either modality.

Theories regarding the possible "dissociations* and
interdependencies of mental processes underlying oral and

written language, and the strategies used by aphasic
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persons when they attempt to gay versus to grite a word,
have largely come from observations of single patients or
small groups of patients with various etiologies and types
of aphasia. Frequently, broad generalizations are made
from experiments using only a few simple tasks involving
single word outputs. Some studies have focused on only
mildly aphasic subjects (Keenan, 1971; Ulatowska,
Hildebrand, and Haynes, 1978) and other studies compare
small numbers of different types of aphasic subjects (Bub
and Kertesz, 1982; Friederici, Schoenle, and Goodglass,
19813 Hier and Mohr, 1977) or have examined only globally
aphasic persons (Brown, Leader and Blum, 1983; Mohr,
Sidman, Stoddard, Leicester, and Rosenberger, 1973).

Although one could argue that studies of pathologic
states, like aphasia, should not be compared to the
ontogenesis of graphic-oral language development, a support
for the notion that a degree of autonomy exists between
these two modalities can be found in studies of

dissociations between oral and written language in

aphasia.

Rissoclation of Written and Oral Lanquage in Aohasia
Several researchers have described cases in which
written naming is superior to oral naming as evidence for
autonomous phonological/graphemic systems. Mohr et al.,
(1973) studied three globally aphasic individuals who

demonstrated persistently worse deficits in oral naming
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than written naming. After observing these patients for two
to six years, the authors developed a deficit profile to
describe global aphasia which included: 1) initial mutism
and with preserved ability to match visually and tactually:
2) gradual emergence of naming and an increase in the
ability to match auditory to visual letters; 3) continued
superiority of written over oral naming; and 4) superiority
of performances involving sounds of words over sounds of
letters. Most theories of aphasia state that written
naming is dependent upon oral naming and is expected to be
at least as severely impaired; however, Mohr et al. (1973)
found a demonstrable independence of oral and written
naming for globally impaired subjects. They suggested
their three subjects were not the exception, but were
typical of global aphasia.

Friederici, Schoenle and Goodglass (1981) presented
picture naming tasks to eight Broca’s and four Wernicke’s
aphasia patients. The Broca’s aphasic subjects, in
general, performed higher in writing than in oral naming,
but there was great variance within the group since only
half the Broca’s aphasics generally performed higher in
written than in oral naming. Oral and written performance
did not differ significantly for the Wernicke’s patients.
Error patterns of these patients indicated those Broca’s
aphasic subjects who were better in writing than oral
naming showed more graphemically and semantically motivated

errors than aphasics who were better in oral than written
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naming, the latter producing more phonemically motivated
errors. These authors suggest that the dissociation,
particularly in the subgroup of superior writing to oral
production, provides evidence that in the processing of
some lexical items written performance can be spared, thus
consistent with the assumption of a direct pathway for
mental lexicon to the graphemic system. This concept would
support the theory of a dual encoding system at the single
word level, implying a direct route from the mental lexicon
to the graphemic system in parallel with a route mediated
by the phonemic systenm.

Hier and Mohr (1977) compared written and spoken
performance of a Wernicke’s aphasic person and noted that
written naming was spared, although oral naming was not,
and there was some superiority of reading comprehension to
auditory comprehension. Shallice (1981) in a single case
study, investigated a patient with conduction aphasia who
demonstrated dissociation between a well-preserved ability
to write words (94 percent correct) and inability to write
nonsense syllables (18 percent correct). This individual
could maintain the nonsense word or syllable in memory and
say it after he failed to write it, thus his difficulty
writing non-words can not be explained by perceptual or
memory problems.

Beauvois and Derouesne (1981) described a patient
whose acquired agraphia consisted solely of a difficulty in

spelling words having any irregular or ambiguous phoneme-
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grapheme transformations, with the writing of regular words
and nonsense syllables being preserved. These authors
concluded that writing a word can be performed either by
using a direct lexical method of obtaining spelling (the
lexical route) or by "sounding out” the word in phonenmes
and employing phoneme grapheme transformations (the
phonological route). They felt their patient had a
specific deficit of the lexical route. Bub and Kertesz
(1982) reported a case of incongruous written over oral
naming in a fluent aphasic patient. Written naming for
single words was found to be markedly superior to spoken
naming, but rhyme matching task performance indicated
impaired ability to retrieve sound components and
nonlexical phonological processing was severely impaired
when writing to dictation. The authors suggested that
written naming can occur through direct conversion of
lexical information into graphemic code, even when the
underlying sound component of words is not retrieved.

Basso, Taborelli and Vignolo (1978) found only 14 out
of 500 left brain damaged patients demonstrated a clear
dissoclation between oral and written language. Of those
14 subjects, speech was selectively impaired in 7 and
writing selectively impaired in the other 7. The authors
felt these results provided evidence for a dissociation
between oral and written writing among a small percentage

of left brain damaged patients.
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In summary, there is evidence to suggest that: 1) the
development of graphic language incorporates processes that
are both dependent upon and independent from processes
underlying oral language; 2) dissociative processes can be
found among aphasic persons; 3) oral and written expression
may have some degree of independence at the one word level
and 4) that when writing a single word, aphasic individuals

may employ dlifferent strategies, either a lexical route or

phonological route,

Characteristics, Remediation and Recovery of Writing in
Aphasia

Although evidence exists for dissociations between
oral and written language in aphasia, at least at the one
word level, it has been assumed that writing impairments
will be similar In form and content to the aphasic
individual’s disordered oral production (Goédglass and
Hunter, 19703 Hellman, 1975 Ulatowska, Hildebrand, and
Haynes, 1978). The patient may forget how words should
look and how to form particular letters. He may produce
assoclation errors (e.g., "spoon" for "fork"), may
Substitute words that sound like the target words and may
make many more attempts at self correction (Darley, 1982).
These errors generally do not occur randomly but mnay
demonstrate an orderly, rule based breakdown and impaired
ability to access and retrieve linguistic rules (Darley,

1982; Rubin and Bollinger, 1983). The following summarizes
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findings related to agraphia with aphasia with specific
attention given to the kinds of errors found in

aphasic writing and treatment and recovery studies.

Cl teristi ¢ Apl ic Writi

Any degree of aphasia produces some writing
disruption (Keenan, 19713 Smith, 1971; Ulatowska,
Hildebrand, and Haynes, 1978). Generally writing defects
are markedly greater than oral production, auditory
comprehension, and reading impairments in both hemiplegic
and non-hemiplegic patients (Smith, 1971; Duffy and Ulrich,
1976). Bub and Kertesz (1982) found that speech and
writing are impaired in qualitatively identical ways,
although writing is generally performed more poorly than
speech. However, Shallice,(1981) suggested that Wernicke’s
aphasics do not always have as severe a deficit with
writing as with speaking. Dissociation studies discussed
earlier, suggest differences may be found between oral and
written productions of aphasic persons. Goodglass and
Hunter (1370), when comparing the oral and written
production of a Wernicke’s aphasic and a Broca’s aphasic
individual, noted that the Wernicke’s patient made many
more errors in speech than writing (39 versus 18) while
their Broca’s patient made more errors in writing than in
speech (40 versus 14).

Smith (1971) observed writing would be the last

modality to recover even when the individual became
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functional orally. Keenan (1971) found writing impairment
to be a highly sensitive indicator of aphasic involvement
in mild aphasia.

Writing errors increase as less frequently used words
are attempted (Bricker, Schuell and Jenkins, 1964).
Spelling errors increase as word length increases (Rubin
and Bollinger, 1983; Friedericl, Schoenele, and Goodglass,
1981) and anticipating letters tends to increase error rate
(Rubin and Bollinger, 1983). Frederici et al. (1981) found
most errors occurred in the middle position of words, with
greater accuracy in the initial and final positons.

Studies comparing error types in oral and written
expression generally find that types of aphasic written
errors will correspond to types of their oral errors,
although impaired writing will generally be less complex
than the pattern of verbal expression (Goodglass and
Hunter, 19705 Ulatowska, Hildebrand, and Haynes, 1978)

Ulatowska, Baker, and Stern (1979) examined two
written samples from twenty-five aphasic individuals.
Subjects had mild to severe aphasia, were all in language
treatment, and included children and older adults. The
most common error was omission of auxillary verbs. Other
errors included inability to shift from past to present
tense, omission of articles, general omission of
prepositions and infrequent substitutions. Few semantic
errors were found, and those that did occur involved

substitutions within the same semantic category. The
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researchers stated that spelling errors were relatively
infrequent (about | percent of the total sample). Primary
errors reportedly involved grammatic functions more often
than semantic functions and most disruptions were rule

based disorders. Of the entire number of samples, 25
percent were totally correct.

Ulatowska, Hildebrand and Haynes (1978) compared
spoken and written language of a group of mildly aphasic
individuals to an equal number of normal controls. A
number of similarities were noted between the aphasic
patients and controls, including: 1) writing reflected
speech in the length of T units (grammatical phrases); 2)
isolated sentences were shorter than narrative sentences
for both speech and writing; 3) spoken language contained
more correct T units than written samples; and 4) patterns
of errors were similar in writing and speech. There were a
number of differences between aphasic subjects and
controls: 1) the aphasic subjects made more preposition and
semantic errors in spoken and written language, but
especially in written samples; 2) complexity of T units,
especially in the written samples, was decreased for
aphasic individuals; and 3) aphasic individuals needed more
time for spoken and written language.

Goodglass and Hunter (1970) analyzed samples of
spontaneous written and spoken responses to picture
stimulus by a Wernicke’s and a Broca’s aphasic patient.

Samples showed the same contrasting features in both modes
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of expression. Both subjects produced longer grammatical
phrases in speech than in writing, and the length of
grammatic utterances between Broca’s and Wernicke’s
subjects was not significant, though the Wernicke’s patient
had longer expressions in both speech and writing. Both
patients were found to be almost agraphic in the early,
most severe stage of the disorder; however, as they began
to recover speech, and constrasting features of thelr oral
language became evident, the subjects displayed parallel
changes in writing ability. The Wernicke’s patient used a
number of non-picturable nouns repetitiously in his speech,
but they later dropped out of his writing. The Broca’s
patient had a much smaller proportion of non-picturable
nouns. Both patients made more explicit referential
statements in writing than in speech. Both patients
omitted articles, verbs, copulatives, and objects of verbs,
and used inflectional endings on nouns and verbs. Subject
pronouns were not in accordance with subject nouns ("The
man she won’t go") in the speech and writing of the Broca’s
aphasic individual. Omission of small grammatic words and
inflections occurred more frequently in the writing of the
Broca’s aphasic subject and more frequently in the gpeech
of the Wernicke’s aphasic subject.

Wapner and Gardner (1979) evaluated the spelling of
31 patients who had been classified as “"anterior® or
"posterior” aphasics. These authors concluded that overall

spelling performance tended to be consistent with other
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linguistic abilities and the similarity of overall profile
errors suggested exsistence of an approach to spelling
common to all patients. Words misspelled by posterior
aphasics generally resembled the target in that deletions
were of an expected nature. There was an omission of
letters needed for proper word pronunciation and homonyms
were frequently misspelled, yet a high proportion of
misspelled words sounded like the originals. The authors
felt that the fluent patients may have been adopting a
phoneme-grapheme strategy mapplng sounds to letters while
the nonfluent patients were felt to have a sense of how
things should look and a tendency to reverse letter order
and leave out letters. The researchers suggest that the
anterior nonfluent aphasic person with their preserved

posterior zones may image words as a retrieval strategy.

R 3iat] i R f Writi

Only a few treatment studies have addressed writing
remediation in aphasia. These studies have examined the
extent to which treatments or different types of treatment
have a significant effect on graphic expression and the
extent to which adjustments in motoric features might
affect accuracy (l.e., different keyboards, different
styles of writing or writing prosthesis improve written
expression).

Schwartz, Nemeroff and Reiss (1974) compared a group

of eilght aphasic individuals who received multi-modality



25
treatment to a group of aphasic persons whose intervention
included alphabet writing, written picture naming, and
writing to dictation. No significant differences were
found between the two groups on the post test score
comparisons. However, the experimental group did
demonstrate a significantly greater degree of improvement
between pre and post test scores. Pizzamiglio and Roberts
(1967) designed a program in which patients completed an
incomplete phrase using a teaching machine with a keyboard.
There was no indication that ability to successfully
complete these tasks transferred to manual writing or
previously untaught stimulus words. Sarno, Silverman and
Sands (1970) studied programmed treatment using a "language
master” stimuli that included partially drawn geometic
forms, and filling in letters, words, and copying. Post
test scores in this study indicated no significant
differences for either the experimental group or the
comparison group (treated with a nonprogrammed approach).
Seron, Deloche, Moulard and Rousselle (1980) used a program
to treat five patients with agraphia. Individual treatment
programs were designed following baseline assessments.v
Improvement felt to be subsequent to treatment was noted in
4 of 5 patients. The patients who improved increased their
ability to correctly type stimulus words and this appeared
to carry over to manual writing. There was also evidence
of generalization to words not included in treatment.

Rubin and Bollinger (1983) conducted a pilot study
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with eight aphasic patients using a small-step computerized
program for spelling. Subjects ranged from 24 to 149
months post onset. All patients progressed beyond entry
level and there were significant differences between pre-
and post-test spelling scores.

Boone and Friedman (1976) analyzed data from 30 adult
aphasic subjects who were asked to write to dictation using
both cursive and manuscript writing. The authors concluded
that neither writing style effectively improved graphic
ability; however, some individuals increased writing
proficiency with one or the other method.

Three right hemiplegic global aphasic patients who
were agraphic with their unimpaired left hand, were
provided a prosthetic device which allowed them to use
their right hand using the prosthesis when they were unable
to write with their left hand (Brown, Leader and Blum,
1983). The researchers postulated that a preliminary,
subconscious or preprocessing stage of language was reached
with the right hand which facilitated writing ability.

Few recovery studies of aphasic individuals describe
level of function at regular intervals from onset to
recovery (Davis, 1983). Even fewer recovery studies
describe relative impairment of oral production, verbal
comprehension, reading and writing. Some of those studies

found in the literature follow.
’//

Basso, Capitani and Zanobio (1982) analyzed 250

rehabilitated and 138 non-rehabilitated aphasic individuals
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to determine the relationship of recovery between four
language modalities (verbal expression, auditory
comprehension, reading and writing). The authors sought to
determine if recovery of one language modality was 1linked
with recovery of the other three. The results indicated
that, among the rehabilitated patients recovery of aural
and written comprehension and expression were always
linked, while in non-rehabilitated patients, recovery of
comprehension was not associated with recovery of oral
expression, reading and writing. Kertesz (1979) observed
20 aphasic patients and reported that most improvement in
reading and writing impairments occurred in the first three
months after onset. This was consistent for each syndrome,
except globally aphasic individuals who did not demonstrate
recovery of writing during the first year after onset.

Smith (1971) observed that writing in 78 aphasic
individuals examined at 22 months post onset, was more
severely deficient than speech, reading, or comprehension.
This was true of hemiplegic as well as nonhemiplegic
aphasic individuals.

Kenin and Swisher (1972) tested 15 aphasic patients
soon after onset and again 6-12 weeks post onset. In the
intervening time, the patients received language treatment.
Test-retest scores indicated written sentence repetition,
auditory and visual recognition of nouns and sentences and
visual naming improved in sentence copying. Some patients

improved in writing object names and orally producing
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sentences.

Porch (1981) reported that in a large random sample
of aphasic individuals the highest mean number of correct
responses occurred in gestural ability, followed by verbal
and graphic correct responses. He reported this general
pattern of modality ranking holds true during the course of
recovery while being treated.

Generally, available cross-modality studies agree
that during recovery, comprehension (auditory and reading)
improves more and is relatively better preserved compared
to production (oral and especially written production)
(Butfield and Zangwill, 1946; Darley, 1982; Kenin and
Swisher, 1972; Porch, 1981).

summary

Aphasia is a disturbance of language processes
brought on by damage to areas of the brain involved in
speaking, writing, listening and reading functlions. There
is a degree of variation among aphasic persons in the
nature of thelr verbal disturbances relative to the overall
degree of impalrment displayed and the characteristics of
their speech, comprehension and writing behaviors. Aphasia
has been classifled on the basis of these disturbances
(Goodglass and Kaplan, 1972a), though some aphasiologists
prefer to consider the relative similarities rather than
differences among aphasic persons when discussing the

nature of the disorder.
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One frequently appllied system of aphasia
classification divides patients into fluent and nonfluent
types based upon speech output and the relative degree of
comprehension impairment. Persons with fluent aphasia
would be predicted to have fluently produced noncontentive
paraphasic or anomic speech output. Nonfluent persons
would be predicted to generally have telegraphic, laborious
speech production marked by a higher incidence of
contentive words (nouns) and a relative lack of functor
words (e.g. articles, adjectives, adverbs) (Goodglass and
Kaplan, 1972a).

Recovery studies find written language to lag behind
other modalities. Writing is the most severely impaired
modality; its recovery effects appear later and reach a
less functional range than oral language, reading and
comprehension (Duffy and Ulrich, 1976; Smith, 1971).
Several areas of controversy and methodologic concerns
arise from the literature with respect to graphic
performances of aphasic persons. Research methodologies
‘have involved either narrative writing or single word
writing. A broad analysis of not only linguistic
parameters but also motoric features in aphasic writing has
not been made. Sex, handedness and hand used for writing
are factors almost completely ignored in the exsisting
literature. Few studies have excluded subjects with either
traumatic injuries or neoplasms. Thus the potential for

confounding cognitive deficits from multiple areas of brain
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dysfunction have not always been controlled. Theoretlcal
statements about differences between how fluent and
nonfluent aphasic persons approach the task of writing have
typically come from studies of as few as one or two
subjects (Goodglass and Hunter, 1970). Finally, findings
regarding the narrative and sentence writing output of
aphasic persons come from minimally impaired subjects
(Keenan, 1979; Ulatowska, Hildebrand and Haynes, 1978)
while findings regarding single word output come from
subjects that are more severely impaired (Bub and Kertesz,
1982; Goodglass and Hunter, 1970; Hier and Mohr, 1977), or
globally aphasic (Mohr et al., 1973). This literature
leaves questions to be answered as to whether or not fluent
and nonfluent aphasic persons perform writing tasks with
more differences than similarities in the type and
frequenclies of their errors, and, if differences exist are
they more apparent in the early rather than later stages of
recovery? An analysis of a broad range of graphic
performance areas, examined over time at comparable
intervals with groups of subjects matched for etlology,
age, sex, aphasia severity and use of their preferred or
nonpreferred hands for writing, would provide information
currently lacking in research literature related to writing

and aphasia.



CHAPTER III
METHODS AND PROCEDURES
Subijects

Subjects for this study included 20 aphasic
individuals ranging In age from 52 to 65 years. All became
aphasic as a result of left hemisphere thrombotic, embollc
or thrombo-embollc cerebrovascular accidents (CVA) and had
previously received, or were receiving, speech and language
treatment at the Portland Veterans Administration Medical
Center. Subjects included only persons with Overall (0A)
percentile scores no lower than the 40th percentile on the
Porch Index of Commupnicatjve Abjlity (PICA)(Porch,1981) at
their initial evaluations (approximately one month post
onset). This criterion for participation was based on two
assumptions. Individuals with overall communicative
abilities at the 40th percentile can generally be expected
to perform most graphic tasks on the PICA. Furthermore,
these individuals usually achieve at least a minimally
functional level of oral language recovery, though they may
or may not achleve functional writing recovery. The
subjects’ initial PICA Overall percentile scores ranged
from 43 to 78 percentile for the nonfluent group, and 44 to

80 percentile for the fluent group. The mean Overall
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percentile was 57.4 for both groups. The mean age for the
fluent group was 59.5 and for the nonfluent group 59.1.
Tables I and II summarize the subject characteristics,
including age at the time of initial assessment, date of
CVA onset, testing dates, Overall PJCA percentile scores at
each testing date, a notation of handedness and the hand
used for writing during testing.

Subjects were divided into two groups. Group 1
consisted of 10 subjects with nonfluent aphasic
characteristics and Group II consisted of 10 subjects with
fluent aphasia. Determination of group assignment for this
study was made by a staff speech-language pathologist based
on: 1) description of spontaneous speech and comprehension
abilities; 2) performance profiles from the Boston
Riagnostijc Aphasja Examijpnation (BDAE)(Goodglass and Kaplan,
1972b) and/or The Western Aphasia Battery (WAB)(Kertesz,
1980); and 3) the diagnosis of aphasia type made by the
staff speech-language pathologist providing language
treatment as stated in the subjects’ clinical records.

In addition to the two experimental groups, a
comparison sample from 5 non-neurologically impaired
individuals, with age ranges corresponding to those of the
experimental group were also gathered. The mean age of the
non=-impaired group was 55.6. This group had no history of

nervous system disease.
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I

CHARACTERISTICS OF FLUENT

APHASIC SUBJECTS
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SUBJECT AGE ONSET TEST (6] WEEKS HAND HAND
ID DATE SCORE POST USED
|
8 62 12/25/80 1/22/81 61 4
3/ 3/81 80 9
6/10/81 91 22
5 59 2/21/82 3/12/82 80 3
6/ 4/82 24 14
8/27/82 92 25
4 62 9/17/81 11/ 9/81 51 7
12/21/81 52 14
3/16/82 66 26
24 61 10/27/82 12/20/83 64 7
3/ 9/83 70 12
6/ 7/83 86 24
15 56 12/28/79 1/22/80 77 4
3/03/80 87 9
7/12/80 93 27
14 56 2/24/73 3/26/80 47 4
5/30/73 58 13
11/28/73 65 36
2 64 8/28/78 19/19/78 46 7
11/29/78 65 12
7/ 5/79 71 40
25 55 7/30/72 9/ 5/72 44 5
10/26/72 63 12
1/15/73 59 21
21 63 10/12/77 11/15/77 73 4 R
1/30/78 84 14
3/727/78 76 22
7 57 6/11/80 8/15/80 44 8
11/12/80 68 20
4/27/81 83 40




CHARACTERISTICS OF NONFLUENT
APHASIC SUBJECTS

TABLE II

34

SUBJECTS AGE ONSET TEST oA WEEKS HAND HAND
ID. DATE SCORE POST USED
11 56 9/19/74 10/22/74 78 4
12/19/74 88 12
3/75/75 90 24
13 52 7/12/73 8/14/73 57 4
10/18/73 77 13
1/711/74 86 24
19 59 12/25/74 2/ 7/75 44 6
4/ 7/74 49 14
6/24/75 60 24
1 64 8/15/77 9/15/77 71 4
11/17/77 87 12
2/14/78 91 24
10 60 6/ 7/77 8/ 1/77 45 7
9/29/77 72 15
2/ 8/78 90 32
17 63 6/11/80 7/ 1/80 62 3
9/15/80 74 12
12/10/80 78 24
23 58 8/14/79 10/10/79 62 8
1/16/80 72 20
2/13/80 70 24
16 65 12/20/74 1/17/75 43 4
3/19/75 76 12
8/14/75 81 32
6 60 5/30/75 6/30/75 54 4
8/26/75 81 12
12/ 4/75 79 25
26 54 3/16/78 5/ 5/78 58 8
7/14/78 90 16
.10/ 4/78 90 26
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Graphic Sampleg

Graphic samples of sentence writing, writing single
words, and cépying words were gathered retrospectively from
PICA subtests that had been administered at three intervals
of recovery. Xeroxed copies of the PJCA graphic Subtest A
through E were made for later analysis. All testing was
administered in the standard manner outlined by Porch
(1981). Test procedures with the PICA includes
administration of 18 subtests, including: 4 verbal, 8
gestural and 6 graphic subtests. Administration procedures
for the graphic subtests include placing ten common objects
(toothbrush, cigarette, pen, knife, fork, quarter, pencil,
matches, key and comb) in front of the subject and
eliciting written responses to the subtest instructions.
Appendix A provides a description of the instructions given
to subjects prior to each of the graphic subtests.

Graphic Subtests A, B, C, D, and E provided the
samples for analysis. 8Subtest A provided a sample of the
subjects’ abllities to write ten short declarative
sentences describing how one uses each of the stimulus
objects. Subtest B provided a sample of the subjects’
abilities to write the name of the ten items without
assistance from the examiner. Subtest C provided a sample
of the subjects’ abilities to write the name of each of ten

ltems after the name of each item was verbally dictated by
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the examiner. Subtest D provided a sample of the subjects’
abilities to write the name of each of the objects after
the examiner spelled the word orally. Subtest E provided a
sample of the subjects’ abilities to copy the name of each
object from the printed words provided on the test form.
Three sets of samples were gathered from PICAs
administered to each subject in Group I and II at
approximately one to two months, three to five months and
six to twelve months post cerebrovascular accident. Thus
there were 60 samples for each graphic subtest, 3 samples
for each of the 20 subjects in the two groups. One set of
samples from the reference group of normal (non-
neurologically impaired) persons was gathered by
administering the entire PJCA to these subjects. Subtest
samples were numerically coded for anonymity and then

randomized across time and subjects for later analysis.

Inter-iud Reliabilit £ p 1 P 3

Proposed analysis procedures and criteria initially
were developed by this investigator and a speech-language
pathologist colleague. Inter-judge reliability for these
guidelines was determined prior to the analysis of the
experimental samples (Appendix B). Four judges, including
this investigator, met to discuss, evaluate and further
develop the assessment procedures and criteria to be used
for subsequent analysis of the graphic samples. These

reviewers were four speech-language pathologists, including
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one doctoral level clinician and three master’s level
clinicians in speech-language pathology.

Twenty sample subtests were independently analyzed by
these reviewers using the proposed definitional guidelines.
The reviewers’ scores for these samples were then compared
as described below. A criterion of agreement for the
reviewers’ scores was established and only definitional
criteria guidelines with high inter-judge reliabillity were
Included in the later experimental analysis of the samples.
High inter-judge reliability was considered to occur
whenever three of four reviewers’ scores were the same, or
variance was no greater than 1.5 based on item-by~item score
comparisons. Those definitions which had high agreement
were used in the later analysis of the experimental samples.
Any analysis criterjion (or guidelines) failing to yield
close inter-rater reliability was eliminated from the
experimental procedures. Appendix B lists the criteria that
were applied for each Subtest during the experimental
analysis, based upon the outcome of the inter-judge

reliability assessment.

Rata Measurement and Apnalvsis

This researcher examined the collected xeroxed copies
of the subtest forms which included a total of 300 graphic
subtests from the apbaslc subjects (i.e., Subtests A, B, C,
D, and E taken at three time intervals from each of the 20

aphaslic subjects). Also Included in the collected samples
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were the 25 subtests samples from the normal subjects.
Performances of the normal subjects were not included in
the data analysis, but were used to illustrate graphically
how the findings compared to normal. As a part of the
intra-judge reliability procedures, 10 sub-test samples
randomly taken from the aphasic subjects, were evaluated
twice. Thus, the collected series of subtest samples
included: 1) 300 subtest samples from the aphasic groups:;
2) 25 subtest samples from the normal subjects; and 3) 10
randomly selected repeated samples from the aphasic group,

yielding a total of 335 randomly ordered samples.

Analysi e hic C] isti i E T
After interjudge reliability had been tested and
those items not meeting criteria had been eliminated from
the analysis procedures, the 335 subtest samples were
analyzed. Each sample from a single subtest was examined
across various motoric features. Linguistic features were
analyzed depending upon the type of sample elicited by that
subtest, i.e. sentences from Subtest A were analyzed
differently from the single word responses of Subtest B

through E (Appendix B).

2ubtest A

Motoric features, as well as word types and

linguistic errors, were examined in reviewing Subtest A, as

outlined below:

A. Linguistic features
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1. The number of words that were spelled correctly,
incorrectly, or unscorable in the entire subtest
sample

2. The number of words attempted

3. The number of various word forms, (verbs, nouns,
pronouns, adjectives, adverbs, conjunctions and
prepositions)

4. The number of word forms that could not be
classified.

B. Motoric features evaluated:

1. The number of sentences where 75% or more of the
line was larger than | cm, within | cm, or less
than 1/2 cm

2. Whether letter style was cursive, manuscript or
mixed

3. The number of lines that were tremulous (shaky),
fluid or horizontal (no more than a 15 degree slant
upward or downward)

4. The number of letters that were ambiguous,

reversed, overlapping, or marked over.

Subtests B-E

Motoric features examined in Subtests B-E were
identical to those described in Subtest A.

Linguistic features of Subtests B-E were broadly

categorized as spelling and noun characteristics, and were

examined as follows:
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1. The number of words that were spelled correctly
were counted. When a word was misspelled but
approximated the target word, the number of letters
added, deleted, subtituted or transposed were
counted.

2. The number of words that were recognizable,
semantically related, literal paraphasias,

neologisms, or perseverations were noted.

Rata Analysis

Parametric statistical analysis (f-tests) was applied
to those variables yielding percent or mean scores with
homogeneity of variances. A nonparametric statistic Chi
square was applied to those variables yielding scores
lacking homogeneity of variance. The probability level of
significance of difference for the t-test comparisons was
p<.05. Two tailed tests were made on-between group
comparisons. Between group comparisons were made on each
variable across the three time intervals. Between time
interval comparisons were made with the combined scores of

both experimental groups considered together on all

variables.



CHAPTER IV
RESULTS AND DISCUSSION
.
Fluent and Nodfluent Aphasic Group Comparisons

This study examined significant motoric and
linguistic differences bétween fluent and nonfluent aphasic
persons’ graphic production at three intervals of recovery.
The mean number of graphic responses to each variable
produced by the fluent and nonfluent aphasic groups were
statistically analyzed at each of the three time intervals.
Appendix C contains raw data information. Only two of the
variables demonstrated a statistically significant
difference (p<(.05). These significant variables, which
both occurred at Time I, were: 1) “unclassifiable®, a
linguistic variable occurring in Subtest A, "word types";
and 2) “"substitution® referring to letter substitution in
spelling analysis, Subtests B-E. The fluent aphasic group
mean was 11.90 for unclassiflable words in Subtest A,
compared to 2.70 for the nonfluent group. The fluent group
also produced more letter substitutions (mean=1.94)
compared to the nonfluent group (mean .96). Three other

variables approached significance (.05<p>.10), including
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the linguistic variable “neologlism” at Time I, the motoric
letter execution error, "ambiguous letters” at Time
Il and the letter execution error “"overmark" at Time III.
The fluent group produced more neologisms and ambiguous
letters, while the nonfluent group produced marked-over
letters more often. See Table III for levels of signicance

and group means for these variables.
Combined Group Changes

The second purpose of this study was to determine
significant changes in graphic production of aphasic
individuals over three evaluation times. The mean number
of graphic responses for the fluent and nonfluent groups
were combined to analyze change over time statistically.
Tables IV through IX list varlables that approached or
reached a level of significance, the time at which these
statistically significant mean number of responses occurred
and direction of change for the group of twenty aphasic
subjects. The f-test comparisons indicated the following
motoric variables reached a level of significance (p <.05)
during at least one of the evaluation times: writing within
1/72=1 cm increased while writing smaller than 1/2 cm and
larger than | cm decreased; tremorous and nonfluid writing
decreased. Lingulstic varlables found to be significant
for Subtests B-E during one or more of the evaluation
periods included an increase in the number of words spelled

correctly, an increase In number of recognizable words, and



TABLE III

BETWEEN GROUP COMPARISONS AT

THREE TIME INTERVALS

VARIABLE TIME GROUP MEAN 8D T-VALUE DF P
Unclassifi-
able 1 1 11.9 11.70
2.23 11.36 .04%x%
2 2.7 4.29
Substitution 1 1 1.94 1.21
2.23 14.00 .0d%x
2 0.96 0.67
Neologisms \ 1 4.62 2.64
1.79 17.28 .09x%
2 2.69 2.14
Ambiguous 2 1 4.58 2.43
Letters 1.78 18.00 .09x
2 2.65 2.40
Overmarking 3 \ 1.36 0.99
-2.09 17.68 .05%
2 2.36 1.14

* Trend .05-1
Xk p<.05



TABLE IV

BETWEEN TIME CHANGE FOR COMBINED GROUP
LINGUISTIC VARIABLES

VARIABLE TIME MEAN SD T-VALUE DF P
spelling, OSubtest A:
Correct 1 14.65 13.48
-6.21 19 .000 %%
2 33.25 17.12
Correct 1 14.65 13.48
-8.58 19 .000 %%
3 39.50 15.11
Correct 2 33.25 17.25
-2.31 19 .033 %xx
3 39.50 15.11
Unscorable 1 10.25 10.48
1.76 19 .095 %
3 5.20 7.23
Attempted 1 29.30 18.01
-2.99 19 .008 xx%
2 43.70 19.77
Attempted 1 29.30 18.01
-4.66 19 0.000 xx%
3 49.95 18.83
*x Trend .05-1

*%x p<.05
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TABLE V

BETWEEN TIME CHANGE FOR COMBINED GROUP
LINGUISTIC VARIABLES

VARIABLE TIME MEAN sD T-VALUE DF P
Spelling. B-E
Correct 1 4.88 2.48
-4.13 19 .001 %%
2 6.65 1.94
Correct 1 4.88 2.48
-5.76 19 0.000 xx
3 8.02 1.87
Correct 2 6.65 1.94
-3.85 19 0.001 xx
3 8.02 1.87
L isti Part £ S |
Verbs 1 4.88 0.86
-5.55 19 0.000 xx%
2 10.30 6.45
Verbs 1 4.15 3.88
-7.67 19 0.000 xx
3 11.40 4.96
Preposi- 1 3.05 4.11
tions -2.62 19 0.016 %%
2 5.45 4.05
Preposi- 1 3.05 4.11
tions -3.47 19 0.003 xx%
3 6.00 3.75

* Trend .05-1
*%x p<.05
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TABLE VI
BETWEEN TIME CHANGE FOR COMBINED GROUP
LINGUISTIC VARIABLES
VARIABLE TIME MEAN SD T-VALUE DF P
Pronouns 1 2.20 5.16
-1.92 19 0.070 x
3 5.50 6.01
Articles 1 1.70 3.26
-2.18 19 0.042 xx
2 4.30 3.49
Articles 1 1.70 3.26 ‘
-5.18 19 0.000 %xx
3 6.20 4.61
Nouns 1 5.20 5.14
-5.62 19 0.000 xx
2 11.50 5.15
Nouns 1 5.20 5.14
~-8.86 19 0.000 xx
3 13.30 4.88
Nouns 2 11.50 5.15
-2.46 19 0.000 x%xx
3 13.30 4.88
* Trend .05-1

x%x p{.05



47
TABLE VII

BETWEEN TIME CHANGE FOR COMBINED GROUP
LINGUISTIC VARIABLES

VARIABLE TIME MEAN sD T-VALUE DF P
Error Types
Recognize- 1 5.51 2.73
able -5.16 19 0.000 xx
2 7.66 1.94
Recognize- 1 5.51 2.73
able -5.83 19 0.000 xx
3 8.62 1.42
Recognize- 2 7.66 1.94
able -3.56 19 0.002 %xx
3 8.62 1.42
Paraphasias 2 1.29 0.68
3.23 19 0.004 xx
3 0.79 0.75
Neologisms 1 3.65 2.54
5.83 19 0.000 xx%
2 1.15 1.14
Neologisms 1| 3.65 2.54
5.19 19 0.000 xx%
3 0.82 1.05
Persevera- 1 0.11 0.20
tions 2.47 19 0.023 *xx
2 0. 0
Persevera- 2 0 0
tions -1.76 19 0.094 «
3 0.05 0.13

* Trend .05-1
*x p€.05
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TABLE VIII

BETWEEN TIME CHANGE FOR COMBINED GROUP
MOTORIC VARIABLES

VARIABLE TIME MEAN SD T-VALUE DF P
Letter Execution
Larger cm 1 19.47 33.83
2.17 19 .043 xx%
2 5.42 19.16
Larger cm 1 19.47 33.83
1.85 19 0.081 x
3 6.55 18.44
Within cm 1 63.37 36.79
-1.81 19 0.086 x
2 78.06 32.37
Within cm 1 63.37 36.79
-3.11 19 0.006 xx

3 86.54 22.31

Smaller cm 1 17.05 30.08
2.22 19 0.038 xx%

3 6.90 15.91

Smaller cm 2 16.51 27.16
3.15 19 0.005 xx%

3 6.90 15.91

* Trend .05-1
x%x p<.05
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TABLE IX

BETWEEN TIME CHANGE FOR COMBINED GROUP
MOTORIC VARIABLES

VARIABLE TIME MEAN sD T-VALUE DF P
Line executjon
Tremor 1 17.13 24.71
2.30 19 0.033 xx%
2 6.32 12.62
Tremor 1 17.13 24.71
2.83 19 0.011 xx%
3 3.35 9.53

Nonfluid 1 50.17 35.92

2.19 19 0.042 xx
2 39.75 36.59

Nonfluid 1 50.17 35.92

1.68 19 0.004 xx
3 33.22 34.10

* Trend .05-1
*%x p<.05
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a decrease in literal paraphasias, neologlisms, and
perseverations. Linguistic factors in Subtest A reaching a
level of significance for the combined fluent and nonfluent
groups during at least one evaluation time included an
increase in the mean number of words spelled correctly,
words attempted, and recognizable words, and a decrease in
unscorable words. The mean number of several parts of
speech, i.e., verbs, preposititions, pronouns, articles and
nouns were also found to increase significantly during at
least one of the evaluation time periods. Several of the
variables that reached significance also approached
significance at another time. These variables included
within 1 cm, larger than | cm, and perseveration. Three
other variables approached but never reached signficance
when the number of literal paraphasias (Subtests B-E) and
unscorable spelling words (Subtest A) decreased and the

number of pronouns increased.

Riscussjion

Two major questions are addressed in this study: 1)
Are there significant motoric and linguistic differences
in the graphic production between fluent and nonfluent
persons at three intervals of recovery in response to
ldentical test stimulus? 2) Are there significant changes,
over three evaluation times, in the graphic production of
aphasic individuals? The questions posed in this study are

discussed separately under the topic headings of hetween
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aroup comparisons and petween time comparisons.

Between Group Comparisons

Relatively little research exists which analyzes

graphic production of fluent and nonfluent individuals, yet

most clinicians and researchers postulate written output
will be similar in form and content to oral production
(Goodglass and Hunter, 1970; Heilman, 1975; Ulatowska,
Hildebrand, and Haynes, 1978). It was assumed that written
responses of the fluent aphasic group in this study would
be mechanically good, but lacking in meaningful content
words (Brookshire, 1978). Writing of fluent aphasics was
expected to be abundant and unintelligible (Marcie and
Hacaen, 1979), marked with literal and verbal paraphasias
(Brookshire, 1978) and neologisms (Margolin and Binder,
1984). The nonfluent group was expected to produce fewer
written attempts and omit functor words (Margolin and
Binder, 1984) resulting in a telegraphic style of writing
(Davis, 1984). Individual written words of the nonfluent
group were expected to contain transpositions, additions,
and substitutions of graphemes (Marcie and Hecaen, 1979).
This study did not demonstrate the predicted
statistical differences in graphic production between the
fluent and nonfluent aphasic groups; however, there were
differences between the two groups that will be described

and might have reached statistical significance with a
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larger study population. Although there appeared to be few
quantitative differences between the fluent and nonfluent
groups at three times of evaluation, the following
discussion summarizes some qualitative differences that
appeared between the two groups. These observed
differences may have some bearing on clinical management

and expectations of the graphic production of fluent and

nonfluent individuals.

Li istic Variabl F Subtest B

Word Types. Although all but one linguistic variable
difference (unclassifiable) failed to reach statistical
significance, Figures | through 7 illustrate some
differences that appeared between the two groups. Group
responses to Subtest A will be compared in terms of rank
order of word types, overall quantity of graphic output and
a comparison of unclassifiable errors to meaningful words.
The variables will be discussed in chronological order over
the three evaluation periods.

At Time I (1 month post onset), out of words that
could be classified, verbs were the most prevelant word
form for the fluent aphasic group, followed by nouns,
prepositons, articles and adjectives. Pronouns and
conjunctions were negligible (Figure 1 and Table X). These
results are similar to a single case report (Ulatowska,
Baker and Stern, 1979) which describes the written letters

and manuscripts of a Wernicke’s aphasic patient observed
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TABLE X

RANK ORDER AND TOTAL WORDS

60

Time I Time II Time III
Fluent Nonfluent Fluent Nonfluent Fluent Nonfluent
Verbs Nouns Nouns Nouns Nouns Nouns
Nouns Pronouns Verbs Verbs Verbs Verbs
Prep. Verbs Prep. Pronouns Prep Pronoun
Articles Prep. Articles Prep. Article Article
Adjective Adjective Pronouns Articles Pronouns Prep.
Pronouns Articles Adjectlive Adjectlive Adjective Adjectlve
Conj. Conj. Conj. Conj. Conj. Conj.

TOTAL WORDS

16.2

18.5

TOTAL WORDS

37.7

37.1

TOTAL WORDS

46.3

42.9
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over nine months. This patient used verbs most frequently,
followed by nouns, pronouns, prepositions, adverbs,
adjectives, articles and conjunctions.

The nonfluent aphasic group responded differently to
Subtest A, at Time I when their most frequently used word
choice was nouns, followed by pronouns, verbs, and
prepostions, while articles, conjunctions, adjectives and
adverbs were infrequently used (Table X). A similar
outcome reported by Goodglass and Hunter (1970) compared
the writing of a 73 year old Wernicke’s aphasic patient (24
months post onset) with that of a 50 year old Broca’s
aphasic patlient (3 months post onset). The authors stated
that written production of the Wernicke’s aphasic patient
contained 25 percent verbs, and 11.8 percent nouns; the
Broca’s aphasic patient produced 15 percent verbs and 21.7
percent nouns.

It can be seen in Table X that by Time II and again
at Time III, the two groups were very similar in their word
type rank order, although the fluent aphasic group
consistently used prepositions proportionately more than
the nonfluent group, and the nonfluent group used pronouns
more often.

Another method of comparing the groups is to consider
total graphic output in Subtest A (Table X). At Time I,
the fluent group produced a mean score of 16.2 recognizable
words in 10 sentences to describe the use of 10 items and

the nonfluent group used a mean of 18.5 recognizable words
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to accomplish the same task, with a mean difference between
the groups of 2.3 words. By Time II the fluent group
attempted a mean 37.7 recognizable words (a mean increase
of 21 words) and the nonfluent aphasic group was almost
identical with a mean score of 37.1 recognizable words (a
mean increase of 1.8 words). By Time III the fluent
aphasic group mean was 46.3 meaningful words compared to
mean 42.9 meaningful words for the nonfluent group. Thus,
the groups were similar in their use of recognizable words
at each of the three time intervals. This finding is not
in accordance with results described in one of the few
studies found in the literature comparing graphic
production of fluent and nonfluent aphasic individuals.
Goodglass and Hunter (1970) describe the written narrative
of a Broca’s asphasic patient and a Wernicke’s aphasic
patient. The fluent patient wrote 144 total words compared
to 97 total words in the same task by the nonfluent
patient. This large difference in total graphlic production
might be explained, however, by disparate periods of time
since onset of their conditions. The fluent patient was 24
months post onset, while the nonfluent patient was only 3
months post. It is difficult to know if syndrome
differences or recovery effects were being reported.

The first variable that reached statistical
significance was unclassifiable words types in Time I.
"Unclassifiable” errors were attempts of more than two

letters and looked like words but had no meaning.
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Meaningless written word forms might be compared to the
paraphasias and neologisms observed by aphasiologists when
describing the speech of a fluent aphasic individual
(Brookshire, 1978; Davis, 1983). Conversely,
"unclassifiable”™ might be false starts resulting from
motoric deficits. The fluent group produced 11.90
unclassifiable words, while the nonfluent group utilized
just 2.70. The fluent aphasic group produced a mean total
of 28.1 word attempts in response to the stimulus, but 42
percent of thelr graphic output was “unclassifiable" and
these multiple written paraphasias may have interfered with
and probably reduced the efficiency of the fluent groups’
written communication. The nonfluent group produced a
total of 21.2 mean word attempts to Subtest A with only a
12 percent rate of unclassifiable words, thus they appeared
more efficient in their written attempts. No data were
found in the literature describing these graphically
meaningless word forms and/or false starts observed in both
the fluent and nonfluent groups.

Figures 4-6 demonstrate fluent and nonfluent group
changes in another way, and compare their scores to those
of the normal reference group. The number of graphic
responses in each word type increased over time for the
aphasic groups and their scores became similar. Scores of
the two groups increasingly mirrored those of the normal
reference group from one to six months post onset.

Spellipg. Intergroup differences were nonsignificant
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in number of correctly spelled words at each of the three
time intervals (Figure 7). The groups were dissimilar,
however, in number of incorrectly spelled and unscorable
words at Time I. At Time I, the fluent group misspelled 25
percent of the total words, compared to 15 percent for the
nonfluent aphasic group. Both groups misspelled 10 percent
of written words at Time II. At Time III, the fluent group
misspelling was 12 percent, and the nonfluent error rate
was 11 percent of recognizeable words. These 10-25 percent
rates of misspelled words were considerably higher than
those described by Ulatowska, Baker, and Stern (1979) when
they reported on a group of 58 aphasic individuals ranging
in severity from mild to moderate. The group reportedly
produced a spelling error rate of 1 percent when asked to
write a narrative describing a picture. These authors also
reported a spelling error rate of 2 percent for a
Wernicke’s aphasia patient observed over a nine month
period.

At Time I, the two groups were dissimilar in the
variable “"unscorable®” (mean 14.2 for the fluent group, and
6.3 for the nonfluent). Drawings that represented the
stimulus word were included in this category (one patient
consistently drew a toothbrush when asked to write the
name). By Time II and again at Time III, the fluent group
production of unscorable word attempts decreased
substantially, while the nonfluent group slightly increased

unscorable.
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Overall, the two groups’ spelling was least allke at
Time I. These types of differences are assumed to be the
overall graphic characteristics of the major syndromes of
aphasia, yet in this study these characteristics occurred
only at Time I and the two groups were spelling in a very
similar fashion in Time II and III.

Although variable responses were not generally
statistically significant in Subtest A at Time I, the two
groups qualitatively followed the predicted pattern with
written output mirroring probable verbal output in
accordance with classification by syndrome type as
described in the literature by clinicians (Brookshire,
19783 Goodglass and Kaplan, 1972a; Margolin and Binder,
1984). At the first evaluation time, the fluent aphasic
group was graphically more prolific, but their writing
included a disproportionate percentage of unclassifiable
words (42 percent). The nonfluent group demonstrated a
lower overall number of written attempts, but the rate of
unclassifiable words at 12 percent was considerably less
than the fluent. The groups were also dissimilar in their
rank order of word choices when the fluent aphasic group
most often utillized verbs, nouns and prepositions, while
the nonfluent group used nouns, pronouns and verbs most
frequently. By Time II and again at Time III the two
groups were largely indistinguishable on all parameters and
although they demonstrated a lower mean number of words

than the normal reference group, their pattern of word
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types generally mirrored the normal group.

Lipauistic Varjables For Subtest B-E

Spelling. The mean number of words spelled correctly,
and number of letters added, deleted, and transposed were
all very similar for the two aphasic groups (.55 or less
difference) at each evaluation time (Figure 8). At Time I
the fluent aphasic group substituted letters more
frequently than the nonfluent group reaching signiflicance
at p=.043. Although there was a significant difference
between the two groups, both groups most common spelling
error was letter substitution. By Time II and agaln at
Time III, the two groups were largely indistinguishable in
letter substitution errors.

At Time I the two groups correctly spelled about half
the words right; by Time II, 70 percent were correct; and
by Time III, about 80 percent were correct. As correct
spelling increased, categories of letters added, deleted,
substituted, and transposed generally decreased.

At each evaluation time the similarities in approach
to spelling are more striking than the differences, and
evaluation of incorrect responses provided little insight
into spelling strategies. This observation is in accordance
with Wapner and Gardner’s (1979) study of 31 fluent and
nonfluent aphasic individuals. The authors noted that
spelling ability tends to reflect other linguistic

ablilities and that the similarity of error profiles
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indicate an approach to spelling common to all patients.

Word Error Type. The fluent and nonfluent aphasic
groups produced approximately the same number of
recognizeable words in Time I and II (Figure 9); however,
at Time III the nonfluent group increased to a mean of 1.5
more recognizeable words than the fluent group. In Time I,
the fluent group produced more neologisms (4.62) than the
nonfluent group (2.69) and this variable approached
significance. This outcome was predicted by aphasiologists
(Marcie and Hecaen, 1979; Margolin and Binder, 1984).

Other variable responses, (semantically related,
paraphsias, and perseverations) at each time period were
indistinguishable. This similarity was unexpected
according to views commonly stated in aphasia literature
(Brookshire, 1978; Marcie and Hecaen, 1979; Margolin and
Binder, 1984).

The two groups appeared similar in word error types
and rate of recovery, although the fluent aphasic group
made slightly more neologistic errors than the nonfluent
group. The results indicated common graphic word

production strategies.

Motor Variables

Letter Execution. At each time, the most common
letter production error for both groups was "ambiguous
letters”; however, the difference between the two groups at

Time I was negligible (Figure 10). At Time II and Time
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III, the differences between the two aphasic groups’
ambiguous letters increased to a mean of 1.93 and
approached significance when the fluent group produced more
ambiguous letters. There was little intergroup difference
of letter reversals and overlapping letters at any of the
time periods.

At Time II, the fluent aphasic group decreased their
already minimal use of overmarking letters while the
nonfluent group remained almost constant across the three
time periods. By Time III, a mean difference of 1| was
evident between the two groups and overmarking approached a
level of significance with the nonfluent group producing
this error more frequently.

The two groups looked most alike at Time I and least
alike at Time III when the fluent group wrote slightly more
ambiguous letters, and the nonfluent group marked over
lettefs more often. Letter reversals and overlapping
letters had almost disappeared by Time III for both groups,
but both groups continued to make ambiguous letter and mark
over errors.

Letter Sjze., At each of the three time intervals
graphic output of both groups was generally within 1| cm in
size. In Time I there was a negligible difference between
the two groups. At Time II there was a 7 percent
difference. A 14 percent difference was found at Time III.
The fluent aphasic group appeared more diverse in letter

size selection since almost 10 percent chose to write
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smaller than 1/2 cm, and 10 percent wrote larger than 1 cm.
The nonfluent aphasic group wrote 1/2-1 cm in size in 94
percent of the samples (Figure 11). No information
describing letter size in relation to syndrome of aphasia

or recovery was found in the literature for comparison to

these findings.

Line Executjon. At Time I there Is a 13 percent
difference in mean scores between fluent and nonfluent
aphasic group scores on the variable “tremor" (wavy, shaky)
lines, with the nonfluent group producing more of this
error type. At the same evaluation time, the nonfluent
group produced 16 percent more nonfluid lines than the
fluent group. “Nonfluid” lines indicated that the line was
not smooth flowing in appearance and/or contained some
apparent motor difficulties. The differences between the
two groups on the variable "nonhorizontal lines” was
negligible.

Tremor reduced for both groups at Time II, and the
two groups looked alike. Both groups somewhat diminished
the number of nonfluid items, although the difference
between their mean scores was almost 14 percent, with the
nonfluent group producing more nonfluid lines. During this
same time, the graphic output of both groups became more
horizontal.

By Time III, the fluent group reduced tremulous lines
to a minimum, but the nonfluent group mean percent remained

at almost 6 percent. Each group was writing in a more
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Motoric letter size produced by fluent and nonfluent
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fluid manner and the difference between them had reduced to
8.55 percent, with the nonfluent group making more of this
type of error. At this time period, “"nonhorizontal®
increased slightly for both groups to about 10 percent
(Figure 12).

In summary, "nonfluid" was the most prevelant line
execution error for both groups, with the nonfluent group
producing slightly more of these errors. These errors
slowly diminished over time, but still occurred in 29
percent and 38 percent respectively of the fluent and
nonfluent groups written production at final evaluatlion.
Other line execution errors (tremor and nonhorlizontal)
diminished over time and differences between the groups
remained slight.

Motorxric Letter Stvle. At Time I, both groups
preferred "manuscript” writing (printing) and each group
mean score was slightly more than 60 percent. At this
time, the two groups were similar in production of cursive
handwriting, with a mean of about 38 percent. The
nonfluent aphasic group did not utilize “mixed”
handwriting, while the fluent group produced a mean score
of 1.6 percent (Figure 13), By Time II, the use of
manuscript writing had diminished for both groups, with the
fluent group producing a little more. Cursive writing
increased at Time II, with the nonfluent utilizing this
style a little more. Mixed writing style was seldom used

and became negligible by Time II. By Time III a little
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more than half of both groups preferred manuscript writing,
and a little less than half of both groups preferred
cursive writing.

After studying 30 aphasic individuals with varying
etiologies and varying months past onset, Boone and
Friedman (1976) concluded there was no advantage of one
writing form (cursive or manuscript) over another. They
did note however, that some patients were considerably more
successful with one or another form. This study did not

find any writing preference according to syndrome.
loter-Group Comparison Summary

Performance differences between the two groups for
almost all motoric and linguistic features were minor, and
statistical significance was reached on only two variables.
These variables which occurred at Time [ were
"unclassifiable” in Subtest A, and “"letter substitution” in
spelling, Subtests B-E.

Linguistic nonstatistical differences were notable
only at Time I, and by Times II and III the two groups were
indistinguishable. Conversely, motoric intergroup
differences did appear over time. These differences
included a larger number of ambiguous letters produced by
the fluent group, and larger number of marked over letters
and nonfluid errors produced by the nonfluent group. Both

groups lncreased "nonhorizontal writing” by Time III.
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Linguistic errors decreased substantially with time,
but motoric errors improved much more slowly, and one
variable ("nonhorizontal") even increased with time. The
premise that fluent and nonfluent aphasic written
production would mirror oral production as defined by
syndrome type may be true for only a few variable and only
in Time I. The literature makes assumptions after
comparing aphasic patients with varying etiologies,
handedness, ages, and time post onset. Generalizations are
made on the basis of single subject reports or small group
‘comparisons. Frequently generalizations are made after
studying only mild or only severely impaired aphasic
patients (Keenan, 1971; Mohr, Sidman, Stoddard, Leicester,
and Rosenberger, 1973; Ulatowska, Hildebrand, and Haynes,
1978).

This study, which controlled for age, handedness,
sex, etiology, severity and time post onset, suggests that
syndrome type is less important than time post onset. This
study suggests that qualitatively some minor differences
may exsist in the first few months (1-3) post onset, but
these differences largely disappeared after three months.
Finally, findings suggest motoric recovery lags behind
linguistic recovery. This observation has not been made in

previous research.

Between-Time Interval Djifferences

The second major consideration of this paper was an
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evaluation of graphic changes during recovery of the

combined fluent and nonfluent aphasic groups.

Linauistlc Varjables for OSubtest A

Word Tvypes. Flve of seven word types reached level
of signficance (p.<.05) during at least one of the
evaluation times (Tables IV-VII). Parameters reaching
significance between Time I and Time II included verbs,
prepositions, articles and nouns. Pronouns reached level
of significance between Times II and III. Figure 14
fllustrates changes that occurred over the three evaluation
times., It can be seen that generally the frequency of
different word types increased substantially, with nouns
and verbs being the most frequently used parts of speech at
all time intervals. Unclassifiable words decreased over
time. These results are similar to those reported by Elvin
and Oldfield (1951) when they assessed the graphic
production of an aphasic university student. The student
produced a comparatively high number of verbs and nouns and
a relatively low number of articles, prepostions and
pronouns.

Figures 15-17 compare combined fluent and nonfluent
group graphic responses with the normal reference group at
1,3, and 6 months post onset. Although the combined group
cholces generally mirror those of the normal reference

group, the ratio of verbs to nouns does not follow that of



onsinburn

(v 1seiqgns) sadA | plom

Mean Number of Total

b

—~ -t -t -
5. @] N H (o)) (03] (@] N H (o))
e

nouns N
w

verbs n
w
-—d

prepositions N

€

cli

pronouns

8

conjunctions n

w
-—b
articles N
w
-—bd
adjectives
& adverbs ©
-—bd

unclassified »

Figure 14. Linguistic word types used by the aphasic group
at three intervals of recovery, Subtest A.

80



81

Mean Number

ON & OO0 ®

nouns

Group Mean Across Word Types
A Normal Subject
o Aphasic Subject

Oua-onn-oan-uuo

(2}
c
o
=
[
o
a
o
-
a

..............Auv..............Anv..............AnV

verbs
pronouns
conjunctions
articles
adjectives

& adverbs

Aphasic Group at 1 Month Post Ictus

Linguistic comparison of word types produced by

normal and aphasic subjects at Time I, Subtest A.

Figure 15.



Mean Number

-l

- - - o= NN N AN
ON & OO 0 ON & 0D ON b O

nouns

O'---........O

verbs

prepositions

pronouns

conjunctions

sN}oj 1s0d SYIuo € e dnoun oiseydy
sadA] pJOAA SS0JIOY UBBI\ dnouy)

o »
articles > 2
$ E%‘ 9
o 3
H 0 P
o
adjectives e) o CCD
& adverbs c o
=3
o 2
~

Figure 16. Linguistic comparison of word types produced by
normal and aphasic subjects at Time II, Subtest A.

82



83

Mean Number

I A
ON & 0 © ON &» 00

NN NRANN
oON & OD®

nouns

verbs

prepositions

pronouns

conjunctions

SN}oj 31S0d SYJUo 9 je dnoip diseydy
sadA] piopA SS040Y ueap dnoun

o »

articles > Z
s 8
o 3
0 o
(@)

adjectives » (CD

& adverbs c o
O —.
o 3
0O ~
—

Figure 17. Linguistic comparison of word types produced by
normal and aphasic subjects at Time III, Subtest A.



84
the reference group. The aphasic groups used primarily
nouns in written language, while the reference group used
primarily verbs (including gerunds and infinitives).

Spelling. Figure 18 demonstrates increases in the
number of words spelled correctly at each of the evaluation
times. Incorrectly spelled words increased slightly at
each time in relation to greater increases in number of
words correct at each of the three time intervals.
Unscorable words decreased substantially over time.
Differences in the number of correct words were significant
at each time time interval indicating improvement over
time; however, the aphasic subjects spelled 12 percent of

the test words wrong at Time III.

Li istic Variabl ¢ Subtest B-E
Spelling. The number of words spelled correctly
increased significantly at approximately 1, 3, and 6 months

post onset. Figure 19 demonstrates a moderate, consistent
gain of about 1.5 words (out of a possible 10 words) at
each evaluation time. At the final evaluation, the
combined fluent and and nonfluent aphasic group spelled
about 80 percent of Subtest B-E correctly. The number of
letters added, deleted, substituted and transposed were
minimal at one month post onset and diminished over time as
number of words spelled correctly increased.

Wapner and Gardner (1979) reported graphic single

word spelling tasks of 39 aphasic patients (severity and
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months post onset were not reported). The authors found
that errors of substitution were the most common spelling
error, followed by errors of omission, addition and
reversals. This was the general pattern observed in this

study.
Word Error Types. Four of five variables’ difference

scores were statistically significant between at least one
of the evaluation times. The number of recognizable words
Increased significantly between each of the evaluation
periods (Figure 20). By Time III, the combined groups
production, on average, of Subtests B-E was 85 percent
recognizable. Literal paraphasias were significant at Time
II when a substantial decrease was found. Neologisms, the
most common error type, decreased significantly from Time I
to Time II and Time I to Time III (mean 3.62 decreased to
.82).

Perseveration scores, which were minimal at Time I,
reached a level of statistical significance when they
decreased between Time I and II. Perseveration increased
slightly between times II-III.

In summary, the aphasic group demonstrated linguistic
improvment over time. All word types increased, with nouns
and verbs fairly equally represented in graphic production
at Time III. The noun-verb ratio for the aphasic group
appeared different than that of the normal group, who used

considerably more verbs than nouns when responding to
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Graphic Subtest A. The number of recognizable words
increased over time as error types decreased. Neologisms
were the most common error type, followed by paraphasias.
Both of these error types decreased significantly over
time. Spelling improved in sentences and single words, and

was about 88 and 80 percent correct respectively at Time

III.

Motoric Varijakles

Changes in scores for only a few motoric parameters
reached a statistically significant level. The following
discussion describes those variables where significant
changes occurred and those variables where scores failed to
reach significance.

Letter Egxecutjon. No letter execution error type
change scores reached a statistical significance. Although
relatively few in numbers, ambiguous letters and marked
over letters decreased gradually across the three samples,
but remained the most prominent error type throughout.
Letter reversals remained relatively consistent across
time. Overlapping letters increased slightly by Time III,
but mean scores remained low (Figure 21).

Letter Size. Differences in scores for letter size
parameters reached significance between at least one of the
measurement times. Writing within 1/2-1 cm was the most
common writing size at each evaluation time and reached a

level of significance in the overall time measurement
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(Times I-III) and approached significance by Time II. The
overall percentage of written samples within 1| cm increased
from a mean of 63 percent at Time I to 87 percent at Time
III. Writing larger than 1 cm was most prevelant at Time I
(mean 19 percent), but a significant reduction occurred
between Times I and II. By Time III, the subjects’ graphic
production larger than 1 cm was was about 7 percent.
Handwriting smaller than 1/2 cm occurred at Time I with a
mean of 17 percent, and reached a level of significance by
Time II and by Time III and ultimately about 7 percent of
the combined group sample was less than 1/2 cm in size
(Figure 22).

Line Execution. Tremulous handwriting was most
prevelant at Time I when about 17 percent of the graphic
production was thus described. Changes in scores reached a
statistically significant level by Time II and again in
overall measurement between Time I and III. By Time III, a
mean of only 3 percent of the combined groups’ graphic
output was described as tremulous. The most common line
execution deficit was "nonfluid” (not smooth flowing and
with obvious motoric difficulties). At Time I over 50
percent of the groups written lines were considered to be
nonfluid. Score changes in this parameter reached a level
of significance between times II and III, and again overall
(Time I to III)>(Figure 23).

Letter Stvle. (Figure 24). Changes in scores of

neither manuscript nor cursive writing reached a
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statistically significant level at any evaluation time.
Most of the group of combined fluent and nonfluent aphasic
individuals chose printing at Time I (mean 61 percent), but
this diminished to a mean of 54 percent by Time III.

Cursive writing increased from a mean of 38 percent at Time

I to mean 45 percent at Time III.

Summary

Overall, for most of the variables examined,
significant changes occurred toward improvement. Linguistic
improvement reached significant levels between Time I and
II. Scores of ten of the twenty-two linguistic variables
demonstrated significant changes between Times I and II, and
one more variable score demonstrated significant change
between Time I and III. Scores of three of thirteen motoric
variables demonstrated significant change between Times I
and II, and a total of four demonstrated change in the
overall evaluation times. Consequently, about half of the
linguistic variable scores and one third of the motoric
variable scores demonstrated significant change over time

for the combined groups.



CHAPTER V
SUMMARY AND IMPLICATIONS

SUMMARY

The purpose of this study was to compare the graphic
production of fluent and nonfluent aphasic groups in terms
of motoric and linguistic characteristics at three
intervals of recovery. The study also sought to analyze
changeiat each of three evaluation periods after combining
the fluent and nonfluent aphasic groups.

Evaluations were made at roughly one, three and six
months post onset. Writing samples from a total of 25
subjects included 10 fluent aphasic patients, 10 nonfluent
aphasic patients and a reference group of 5 age matched non-
neurologically impalred subjects. Samples of written
responses were taken in a retrospective manner from files
of patients who had received speech pathology treatment at
the Portland Veterans Administration Medical Center within
the preceding 12 yea{\period. All written samples included
responses to the Porch Index of Commupicatjve Abjlity
(PICA)> graphic subtests administered at one, three and six
months post onset. The normal reference group was
administered the PICA once and graphic subtests were

included in the sampling series for analysis. Findings
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from the normal group were used for graphic comparisons to
performances from the experimental group.

The aphasic patlents were all male, premorbidly right
handed, aged 52 to 65 years, premorbidly literate, and had
all suffered thromboembolic CVAs that involved the left
hemisphere of the brain. The groups had an equivalent
range and mean for PICA Overall severity percentile at one
month post onset.

Identifying features were removed from subtest
copies. All subtests were randomized across group and
subtest sampling time. Previously determined criteria were
applied to subtest samples by a single judge who evaluated
motoric and linguistic features of each subtest. Variable
mean scores were determined and appropriate statistical
measures were applied. Performances of the normal group
subjects were not included in data analysis, but were used
to illustrate graphically how the findings compared to
normal.

Since comparison of the fluent and nonfluent groups
yielded only two variables with significant differences at
any time interval, the two groups were combined to form an
N of 20.

When comparing the fluent and nonfluent group
performances, differences between the two groups for all
but two variables were not significant at any of the three
sampling times. The two statistically significant

variables were "unclassifiable” word types and letter
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substitution errors of spelling. Nonstatistical
differences were studied, and it was noted that most
differences occurred in Time I, but by Time II and again at
Time III, the groups were largely indistinguishable.
Linguistic recovery appeared early in recovery (within 1-3
months) while motoric improvements occurred more slowly,
with changes by Time II and III, although inter-group
differences were slight.

After combining the two groups, most linguistic
changes occurred between Time I and II (about 45 percent),
while fewer motoric changes occurred during this same time

(about 30 percent).

CLINICAL IMPLICATIOND

The results of this study suggest that fluent and
nonfluent aphasic patients have many common features in
their graphic expression. Patient performances rather than
apriori assumptions based on type of aphasia need to to be
examined individually. Observation of the patients’
performances during writing tasks may help to determine if
the "unclassifiable® written errors seen in graphic
production are paraphasic errors or whether they are "false
starts® resulting from motor deficits. The efficacy of
writing treatment was not examined; however, the type of
analysis applied in this study may be useful when

formulating treatment objectives and assessing change.
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IMPLICATIONS FOR FURTHER REASEARCH

The outcome of this study suggest several areas for
future research using different methodologies.

The sampling procedures applied were limited in
nature and did not allow for examination of extended
narrative writing. Differences in fluent and nonfluent
aphasic individuals’ writing behavior might be better
demonstrated by narrative writing tasks. Since mean scores
from Subtests B-E were utilized, differences between
written naming, writing nouns to dictation and copying were
not examined separately. Inter-task differences may have
exsisted between the two groups. Furthermore, an analysis
of graphic production in relation to Overall PICA scores at
each test interval in relation to the amount of time
patients needed to complete Graphic Subtests A-E may also
have demonstrated between-group differences.

The review of the literature indicated that little
examination of motoric influences on writing has been made.
This study has demonstrated that aphasic patients have both
motoric and linguistic disorders affecting written
performances. Analysis of “false starts” frequently
observed in samples of aphasic patients’ written behavior

In this study, deserves attention in future studies.
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APPENDIX A

PICA INSTRUCTIONS TO PATIENTS

Test A

A.

Requires the patient to use correct syntax,
grammar and spelling in writing sentences about the
function of each test object.

B. The clinician is to say, "In complete sentences,
write here (point to test sheet) what you do with
each of these." (gesture at test objects).

Test B

A. Requires the patient to write the names of
objects without assistance, i.e., with only the
objects as stimuli.

B. The clinician is to say, "Write here (point to
paper) the name of each of these." (Gesture at
objects.)

Test C

A. Requires the patient to write the name of each
object after the clinician says the nanme.

B. The clinician is to say, "Write here (point to
sheet) the name of each one after I say it."” (Say
each object name)

Test D

A. Requires the patient to write the name of the
object after the cliniclan dictates the spelling.

B. The clinician is to say, "write each name here

(point to sheet) after I spell it."
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B. The clinician is to say,
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Test E
A.

Requires the patient to copy the printed names of
each item.

“Copy each of these names
(point to the word toothbrush) just below it.



APPENDIX B

DEFINITIONAL CRITERIA

Li istic P l

I. Subtest A

1.

Spelling analysis

A.
B.
C.

D.

Correctly spelled words

Incorrectly spelled words

Unscorable due to poor legibility, poor letter
differentiation, incompletness, or being off
task.

Words attempted

Word forms

Verbs, gerunds or infinitives. Words used to
state action or function.

Nouns; person, place or thing.

Prepostions

Pronouns and possessives

Conjunctions

Articles

Adverbs and adjectives

Unclassifiable; words that look like words, not

crossed out, and consist of more than {1 or 2
letters.

II Subtests B-E, lingulistic parameters

1.

Spelling
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E.
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100% correct. Whole word spelled correctly.

Letters added; spelling error due to addition of
extraneous letters.

Letters deleted; spelling error due to deletion
of letter or letters.

Transposed; letters sequentially transposed.

Letters Substituted

2. Word error types, or noun characteristics

A.

Correct/recognizable; correct word or spelling
error not influencing recognition of the target
word.

Semantically related error; in class word
substitution (eg., nlickel for gquarter).

Literal paraphasia; single letter or single
syllable errors within words that when spoken
aloud sound close to the target word (eg., pentil
for pencil).

Neologisms; legible but non-meaningful words.
Perseverations; response repetitions, recurring
words.

Motoric Parameters

III Subtests A-E

1. Letter size

A.

B.

C.

Larger than 1 cm. Most (75-100 percent) words
are larger than | cm; does not include letters
such as f,g,1, etc.

1/2-1 cm; 75-100 percent of words are within
this size range.

Less than 1/2 cm in slze.

2. Letter style (type of handwriting)

A.

Cursive, or script style handwriting.
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C.
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Manuscript; letter by letter printed hand
writing.

Mixed; combined types of handwriting.

Line execution (appearance of letter lines)

A.
B.

Tremulous, includes wavy, shaky lines.

Nonfluid; not smooth flowing in appearance,
contains obvious motoric difficulties.

Nonhorizontal; writing on plane of 15 degrees
or more.

Letter execution

A.

Amgiguous; can not be certain of target letter.
Letter reversals; letters produced in a
mirrored or reversed manner (e.g., p/g,s/z).
Overlapping or run together letters.

Marked over letters



APPENDIX C

LINGUISTIC VARIABLES

RAW DATA
T-Tests

VARIABLE GROUP MEAN I P MEAN II P MEAN III P

Verbs 1 5.000 10.800 13.000
0.343 0.730 0.156

2 3.300 9.800 9.800

Prepositon 1 2.800 6.300 7.200
0.794 0.363 0.160

2 3.300 4.600 4.800

Pronouns 1 0.900 3.100 3.800
0.286 0.391 0.202

2 3.500 5.500 7.300

Articles 1 2.600 4.800 7.200
0.23 0.537 0.350

2 0.800 3.800 5.200

Nouns 1 3.400 11.700 13.700
0.127 0.868 0.725

2 7.000 11.300 12.900

Group I, Fluent
Group II, Nonfluent
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VARIABLE GROUP MEAN 1 P MEAN II P MEAN II1I P
Adj., Adverb 1 1.200 0.700 0.900
0.177 .329 .168
2 0.400 1.300 5.200
Unclass. 1 11.900 3.500 4.200
0.40 .650 .441
2 2.700 4.500 2.400
Correct 1 4.640 6.680 7.930
0.679 .974 .837
2 5.120 6.650 8.110
Deleted 1 0.530 0.450 0.415
0.144 .745 .916
2 1.070 0.592 0.390
Substitution 1 1.940 1.110 1.180
0.043 .336 .212
2 0.960 1.850 0.720
Paraphasia 1 1.020 1.420 1.010
0.226 .430 .220
2 1.460 1.170 0.585
Neologisms 1 4.620 1.220 0.760
0.091 .800 .807
2 2.690 1.085 0.880
Incorrect 1 5.100 4,200 5.400
0.241 . 849 .873
2 2.600 3.900 5.100
Unscorable 1 14.200 4.900 3.500
0.101 0.332 .313
2 6.300 7.900 6.900

Group I, Fluent
Group II, Nonfluent
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VARIABLE GROUP MEAN 1 P MEAN II P MEAN II1I P
Attempted 1 34.100 43.300 47.700
0.245 0.931 .610
2 24.500 44.100 52.200
MOTORIC VARIABLES
Within cm 1 62.800 - 74.520 79.400
0.947 .638 .168
2 63.950 81.600 93.680
Nonflulid 1 42.400 32.920 28.950
0.348 .418 .589
2 57.950 46 .590 37.500
Ambiguous 1 3.940 4.580 3.880
0.902 .092 . 153
2 3.810 2.650 1.870
Overmark 1 2.880 2.140 1.360
0.987 .516 .051
2 2.860 2.910 2.360
Cursive 1 39.000 40.600 45.600
0.942 .796 . 986
2 37.500 46 .000 45.250
Manuscript 1 60.400 59.000 54.000
0.918 .810 . 969
2 62.500 54.000 54.750

Group I, Fluent
Group II, Nonfluent
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