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In this presentation, we will report on our investigation of the
production of connected language (discourse) in aphasia. This investi-
gation is a continuation of the work we have conducted over the last
three years. The study reported at the Clinical Aphasiology Conference
last year dealt with the performance of mildly impaired aphasic subjects
on the tasks of telling stories, producing summaries of stories, and
giving procedures. The results of that investigation indicated that mildly
impaired aphasic subjects produced well-structured narrative and procedural
discourses which preserved essential elements of the structure and main-
tained their order. The aphasic subjects properly utilized cohesive
devices for identifying participants in the action and for connecting events
and procedural steps. These findings confirmed the observation of earlier
naturalistic studies and clinical impressions that aphasic subjects communi-
cate better when the unit of communication is situationally more natural,
for instance, telling a story or giving instructions. Although the mildly
impaired aphasic subjects in this study preserved discourse structure, their
language was reduced in both quantity and complexity. Reduced complexity
of language was evident at both the sentence and discourse levels and was
manifested in both cases by less embedding: sentences contained a smaller
number of dependent clauses, and discourses contained a smaller number of
embedded episodes in the narratives and a smaller number of substeps in the
procedures. Analysis of propositions occurring in the stories of aphasic
and control subjects revealed that the reduced quantity of language in the
discourses of aphasic subjects was highly selective, in that it involved
reduction of elaborative material but not the basic narrative propositions
or procedural steps. Thus, we concluded that aphasic subjects can be
communicatively viable despite disruption of language at the sentence level,
since the reduction of information at the discourse level is selective—the
information that is lost is elaborative in nature and is not essential to
the preservation of the central message.

Since the time of last year's report, we have extended this study to
a population of moderately impaired aphasic subjects in an attempt to
characterize the performance on discourse of subjects whose deficits span
the whole scale of impairment of language in aphasia. Because the frame-
work of this year's study is very similar to that of last year's, the only
change being the level of impairment of the aphasic subjects, and because
the scope of the study is considerable, this presentation will focus on two
concerns only: 1) How the emergence of new analytical constructs from
discourse grammar allows us to reveal which structures are preserved in
discourses produced by aphasic subjects, and 2) What possible explanations
may be offered for the patterns of disruption of these structures. The
rationale for this focus is as follows. Recently in a chapter contributed
to a book on aphasia, I summarized the contributions that neurolinguistics
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can offer to the field of aphasiology as follows. Neurolinguistics attempts
to provide facts about language and techniques and descriptive categories of
analysis and, using these, offers possible explanations of mechanisms under-
lying the disruption of language in aphasia (Ulatowska, forthcoming). The
application of discourse grammar to the language of aphasic subjects pro-
vides a productive illustration of the role of neurolinguistics within
aphasiology. Since I regard this paper to be primarily of a methodological
nature, I will consider the data in a global way, rather than dealing with
detailed linguistic analyses and a multitude of figures pertaining to the
results.

A number of recent studies of connected language in aphasia address
the issue of information in aphasic communication. At last year's confer-
ence, Yorkston and her colleagues stated that maximizing the communication
of information in a natural setting is one of the primary goals of aphasia
treatment. In her presentation, Yorkston established a construct of
efficiency of information exchange, which she defined in terms of the
accuracy and duration of the exchange. In her previous study of connected
speech (1980), Yorkston measured the amount of information by content units,
and the rate at which information was conveyed by content units per minute.
A content unit was defined as a "group" of information that was always
expressed as a unit by normal speakers. As I understand the concept,
content units could roughly be equated with lexemes, excluding function
words. In another recent investigation of discourse (Berko-Gleason et al.,
1980), the issue of units by which to measure information appeared again.
Target lexemes corresponding to content words, and themes corresponding to
propositions, were utilized. These studies, then, express one of the basic
concerns of aphasiology at present, the issue of defining and measuring the
content of connected language in terms of the information it conveys. This
new concern has emerged as a result of a shift of emphasis from the analysis
of language at the sentential level to the discourse level, and a shift of
emphasis from the form of language to its meaning. In the same way as the
information conveyed by sentences is measured in terms of their structure
(constituents and syntactic order), so the information contained in
connected discourse should be measured in terms of those structural elements
of discourse which organize the information.

In discourse studies, various structures are proposed which constitute
the organizing principles according to which the information is processed.
For the purpose of this presentation, I have selected just a few of these
structures to illustrate the general methodology of discourse analysis.

They are narrative superstructure, spectrum, profile, and procedural super-
structure. A narrative superstructure states that a fully formed narrative

consists of an episode with the following structure: (1) an abstract, (2)
a setting involving time, location, background and identification of
participants, (3) complicating action involving events, (4) evaluation,
(5) a resolution, and (6) a coda. The above order is conventional, but
variants can occur. Some of the elements of the narrative superstructure
are essential for the preservation of the story (setting, complicating
action and resolution), while others are optional (abstract and coda). This
superstructure and its elements provide a framework of organizing informa-
tion for producing and comprehending stories.

Another construct proposed recently (Longacre, 1980) is that of
spectrum, which traces continuing strands of information that unite a
discourse and distinguish hierarchically the types of information within
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it. The analysis of a narrative text according tc spectrum reveals a cline
or gradient of information contained in verb elements, ranging from the
most dynamic elements of the story to the most static, depictive elements.
Thus, by analysis of verb categories from most to least dynamic, one can
establish levels of information relevance in discourse and isolate main
event line from background events. Another construct proposed recently in
the literature on discourse (Longacre, 1980) is that of a profile in the
narrative. This construct allows us to analyze the developing plot of the
story according to mounting and declining tension exhibited in pre-peak,
peak, and post-peak elements; peak, representing the climax of the plot,
is the most important from the point of view of information load.

In procedural discourse, which tells us how something is done, steps,
substeps, target steps and optional steps provide the conventional struc-
ture according to which the information is organized. Procedural discourse,
like narrative discourse, optionally may contain introduction, resolution,
and coda in addition to steps. It also can include evaluation, though
much less frequently than narrative does. Again in a way similar to
narratives, information in procedures is organized hierarchically. Among
the steps, there is a subset of essential steps which form the most impor-
tant core of the procedure and are necessary for the well-formedness of the
procedure, and optional steps which carry the less important information.
Furthermore, steps can be broken down into substeps which individually
carry less information than the steps themselves. These substeps may be
optional. All of the discourse elements we have just reviewed suggest a
very important principle: preservation of discourse structure in aphasia
is possible only if these levels carrying different information loads are
reflected in the reduced language, and only if the hierarchical arrangement
of information is maintained.

Some of the findings of this year's study support this principle. The
investigation involved fifteen aphasic subjects, ten males and five females
between the ages of twenty-four and seventy-one. The etiology of the aphasia
in twelve cases was a single cerebrovascular accident in the left hemis-
phere and in two cases aphasia was secondary to closed head injury. At the
time of the experimental testing, which on the average was 49.4 months
post onset, all fifteen subjects were described as moderately aphasic. A
control group of fifteen non~brain-damaged subjects was matched to the
experimental population. The diagnostic battery consisted of standardized
tests to evaluate language function, standardized tests to evaluate cogni-
tive function, and experimental tests to elicite narrative and procedural
discourses. The narrative tasks included retelling a story, describing a
story from a picture, and telling the story of a memorable experience, as
well as summarizing stories. The procedural tasks involved giving instruc-
tions for performing a number of activities such as making a sandwich and
changing a light bulb. Analyses of the data described the amount and
complexity of language at both sentential and discourse levels. 1In
addition, a rating system was devised to evaluate the communicative
competence of the subjects in terms of the coherence and comprehensibility
of their discourses.

I will report now only on the results of the analysis of the discourses
according to their information structure. In narratives, all aphasic sub-
jects preserved all the necessary elements of the superstructure (settings,
complicating actions, and resolutions), although the amount of language
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expressing settings and resolutions was reduced. Most of the aphasic
subjects, like normal subjects, produced some evaluation, but it was
reduced in amount. For example, in the narrative task of relating a
memorable experience, aphasic subjects produced only 34% as much evalu-
ation as was produced by normal subjects. Spectrum analysis of verb
elements according to dynamism of action indicated that though the

variety of information clines was reduced, the basic hierarchical struc-
ture was retained. The clines containing primary event line verbs, the
most dynamic clines, were not reduced, while the clines containing
evaluating and emotional verbs were greatly reduced. Profile analysis

of the plots indicated that all of the aphasic subjects produced peaks;
however, there was a conspicuous reduction in the number of prepeaks and
postpeaks. This reduction was more marked in postpeaks, which do not
carry as important a function as prepeaks in maintaining tension in the
development of the plot. Analysis of summaries of the narratives produced
by aphasic subjects provided the best evidence for their ability to reduce
information selectively—most aphasic subjects included only the essential
information and excluded most of the elaborative information contained in
the original stories. In procedures, aphasic subjects produced only 63%
of the number of steps produced by the control subjects. Hierarchical
reduction of information was manifested in the more frequent reduction of
substeps and optional steps as compared to essential steps. Aphasic
subjects also produced less non-essential elaboration in the form of
introduction or evaluationm.

Finally, these findings of reduction can be related to the rating
scale measuring coherence and comprehensibility of discourses which we
developed. The rating scale was intended to provide us with a listener's
subjective evaluation of, roughly, the quality of the discourses. Three
speech pathologists rated tape-recorded versions of the discourses. On
the basis of their judgments, we isolated the best and the worst of the
discourses. We then looked for elements of our analysis which correlated
with these extreme ratings. Correlation analysis revealed that the main
difference between the aphasic subjects who were rated low as opposed to
those who were rated high was the pattern of reduction of information
that they exhibited in their discourses. If the reduction reflected the
hierarchical arrangement of information, the rating was high; for example,
if the reduction affected only optional elements such as evaluation or
coda in narratives, and the optional steps and substeps in procedures,
raters judged the discourses high. On the other hand, the discourses
that were rated low violated the principle of selective reduction by
reducing essential elements or inconsistently reducing only certain
elements in the hierarchy, leading to discourses which, according to the
distribution of information, were no longer balanced. For example, a
procedure that did not include all the essential steps but contained
sequences of substeps, constituted such a violation of the reduction rule.
In analyses of the discourses of normal subjects, we observed a much
wider variety of discourse types according to information structure:
some of them were highly elaborate whereas others were quite reduced. The
reduced ones were similar to those of the aphasic subjects who were rated
high; they exhibited a selective reduction of information. Violation of
the principle of selective reduction was not found in the normal subjects.

This selective reduction of information is, we would suggest, a
result of utilizing cognitive and linguistic strategies to deal with the
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exchange of information in communication. The exact nature of these
strategies remains to be discovered; however, our study indicates that,

on the whole, most moderately impaired aphasic subjects can successfully
employ these strategies to simplify the form and the content of their
discourses and thus maintain their communicative competence. The rela-
tion between reduced information and simplified language structure is
unclear. We would like to suggest that complex information structure

may require certain levels of syntactic complexity of language. For
example, evaluative information in narratives involves the use of complex
syntactic devices such as comparatives, negatives, modals, and dependent
clauses. Because aphasic individuals are unable to produce certain complex
syntactic constructions like these, they may necessarily fail to produce
certain complex information structures such as evaluation. The connections
between form and content require further study. It is also within the
realm of speculation whether this reduction of information structures and
syntactic complexity is motivated by a communicative strategy of compen-
sating for the loss of language or whether it is a general strategy which
we all use when the processing load becomes excessive.
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DISCUSSION

Who were the control subjects?
They were non-brain-damaged subjects.

Did you notice any cases of elipsis in the reduced language?
Yes, there were many instances of elipsis, especially in procedural
discourse when the deletion of subjects of clauses occurred.

> 0O >0
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Could you state again the hypothesis of the study?

Preservation of discourse structure in aphasia is possible only if the
levels carrying different amounts of information load are reflected in
the reduced language.

What is the application of the results of this study?

Discourse analysis provides an additional way to evaluate communicative
competence in aphasia. It is often difficult to predict a patient's
performance in real life communicative situations on the basis of
standardized tests only.

Have you done any work on discourse with right hemisphere patients?
Yes, two of our doctoral students have been working on coherence in
discourse of right hemisphere patients.

Have you found any correlations between the results of cognitive tests
and performance on discourse?

Yes, performance on block design and picture arrangement correlate with
performance on discourse. It is especially clear why there is a corre-
lation between picture arrangement and discourse, since success on that
task depends on reaching perceptual closure in producing a pictorial
narrative.

What were the tasks used to elicit discourse?

In the case of the narrative discourse, it was describing a picture,
retelling a story and telling a story on a specified topic. Procedural
discourse involved giving four different procedures such as changing a
light bulb and shopping in a department store.

To what extent can the results of this study be generalized?

One has to be very careful since only small populations of mildly
impaired and moderately impaired aphasic subjects have been studied
up to now. We are planning to extend this investigation to other
aphasic populations. It is also important to emphasize that since
little knowledge on discourse production in the normal population is
available at present, all the studies by necessity should involve
normal control subjects.

-80-



“pajijuo
s} pouaddey sjuaas
asayl Lys o3 se

UOFIeWIGJUT L8] dYLx

(uog3ienyeagy

pue uopinfjosay payydur)
*pnoad

S1 19335001 pa3IBIJOP IY3 puy

(Supyoe] uojINTosIY)
*193s001 ay3l 308
pey moid 3yl puy

©1935001 puodds
8yl 3ydneod moid
syl os puy ‘upy
308 mo1d 3yl puy

(uopioy 3urjedyrduo))
-1935001

9yl dn pajopd pue umop
padooms aey 3yl uayl puy

(uoy3idoy Bupisofjdumo))
¥ 3ujmord pue Jugmoid
sem 9y 1935001

isyjo |yl puy ‘Iau
~10D 3y) uy sea 3y
1938001 JUO BB puUy

‘pOTyONY
193800 3I89q IY3I puy

(3ut3zeg)
‘aouaj paevdwiel 8yl
1080 BupIys8yy 219m
$1335001 0M] ‘TToM

3o9[qng oyseydy

palei-mo]

(8uraaeg)
*8ur3y8y3 ST savlsool omL

399[qng ofseydy
polea-y3yy

(uoyinjosay)

*paef uajoTyd

aYy3 jo uni ajeTdwod pey
3397 1938001 AJuoc 9y3y Bujgaq
U3yl 3938001 PIIVIFIP oYL

(uor3EnTeAl)

*1938001

peiIBa3ap ayl 103 [oa 3Inb
PaAIds uInj uy Ing 103IVfA
3yl 103 peq £13A sea Yofya

(uogioy 3urjeoyydwmo))

‘upy paanided pue umop padooms
‘3ugmoad sea 9y se dood
uNOFYO 243 jo doj uo 1338001
9y3 Bupoes ‘pafuieq ayj 1940
3uyssed sea 9f3ea ue ‘IaramOj

*Jeagep

up payIns 9y ai1d3ya dood
UPOFYO IY3 aepun Jujpry pus
paeiuieq 3yl jo 9pFs Iyl

03 paUINIdI 1938001 PUOIAS
*£1030FA 8Ty Supuyed

-01xd L1pnoT ¥3ynb psmoad

9y 2aaaym dood ay3 jo doi
2yl 03 MOTJ uom oys 133s001
943l ‘av3so0x 13yjzo Y3
paIBaJap 19315001 JUO SE puy

(8ug339g)
‘paefuieq 3y3 ujy
3urIyB8y3 919m siajsoox om]

3o9[qng joajuc)

S9ATIBIIBN

V XIaNaddv

(uoganjosay)

‘paarsap @y 3wyl

suay IYj Tie Iaey pue 3s001
QY3 19A0 NI PINOD 3Y MON

(uvogienyeay)
*1938001 pIIBIIOP
9yl o3 JonT pood sem sJYyJ,

(uog3joy Suyjedyyduwo))
*Aeme Wfy pafiied pue
1938001 9yl paqqead ‘umop
padooms @18e@ ue ‘Ljuappng

*£31030Fa

STY Jo 3Iseoq o031 s3uja STy
Buyddes pue Juymoad uedaq
pue 3soox ay3 jo doj ayjz
03 M9TJ 1938001 I3Y30 IYL
*193U100 Byl Uy Jyaswiy Pry
peleazep sea oym auo 3]

(8ur33ag)
"PaBA UNOTYD 9Y3 13A0
8utr3iy313 S18M s1338001 oOM]

sn{nayIg

UOFSRTOU0)

jeadisog

yeag

-81-

yeadaayg

38e1s

gainjeag

911304



+1ed e uf wayl Ind puy ‘uojied B UO wayl Ind puy

‘wayl 103 sded Iy aawy 03 Juea
JeY3 T{e uays uay]l -3IIjseq 9yi e Supjrea s,II

*03 Jues JU1S3IJTP Y1 [I¥ Ieya yse Y uayj
03 o3 uy sdoys JUIIIIITP 9Y3I TI8 M

JuTIvy-A01 437A Ioelqng ofseudy

*3woy }oeq o3 nok puy

*dn 3180 anok 3Ind nof ‘yYifm JuOp IR nNok uIYa uIYl puy

*sauey 3Inoyoayd

343 ySnoayl o3 nof ulyj -pIAU nof ¥sS[e Ida’dleym—
Jesuw pue sofqeidfaa pue 1933nq puw peaiq pue j[ju dn
Puy3 pue sa]sye 8ayj umop o3 noz ‘3182 B 3128 nok puy

*91038 £1900a8 ay3z up o8 nojx

(3daaoxy) 393fqng Toajuo)

*8j10m 3] JT 99s pue Uo }deq I uUIN] puy

*uy joeq JIuo MU Y3 Ind puy ‘3Inc Juo pjo
Iyl ayel o3 Sujod ‘vanixyj IY3E] ' punoj I puy

*paderdaa
aq o3 spasu ainixyJ IY3yT Y3l Ino puiy prnoa I

FOTICY-YSTH YItA I99[qng oseidy

Pujddoys £3192039 :sNINW3IS

*gea KITeUT3Ta0 3T Iyl uojlysod
3Yy3 o3 an3IXy3 inof Yoeq udJydyeiis nok udyj

A7renpead jjo Isoy3y

Jjoeq nod uayj puy °PINIXF3F 9yl ojuy o8 LIyl se
82198 21yl [Te woaj @2anssaid ayl £q prey ST IYVIT
ay3j @2snedsq S} JEYI Op Nof UOSBE3X Yl MON °‘IPIS

ie3J JY3 UO DUO pue IPFS I9YIo IY] U0 dUO ‘IIPFs 2UO
UO JUO WP, UISOOT NOX °Wa, UIS0OT 03 UIN] Nok eyl
Les 9yl 8,38Yy] 9sned,—3ydyx ay3l ol asoyl Sujuanly
w,] puy “ISATIpMOII8 3yl Bupyel w,] mON ‘Isoyl
opun 03 2ABY nof 3jBY} S1B 8INU IYJ VIIYm s ued noL
jey3 os apfFs 9yl 031 3IT JupITFI pue 3IF Sufaow w,] puy

*3INIXIF Y3
Supjel w,] mou puy °syy3l Jujop w,I Aoy 298 Nof og

*38Y3 28ueyd 03 moy nok moys
ou 39 ‘3Ino sa08 qinq IYSFT @4yl IT ‘mou Y3Ti ITV

(3daeoxg) 3I0afqng Foajuo)

qyng 343y 9yl Juyduey) :snTnWilS

STANAID0dd

4 XIANdddv

epoy

sdajg Teuojidg

sdajg Teriuassy

uoylenyeag
Teuoiado

delg TeUOTIdO

1euofidg
-uoj3onpoizuy

ja98ae]

sdaisqng

sdeas [erluessy

sdalg TruoyFadp

UOT3IONPoIIU]

|1njoniljsiadng

-82-



