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Abstract

Background: Discourse analysis is an important component of aphasia assessment because it can provide an insight
into functional communication abilities. However, there are many unknowns regarding the levels of discourse
breakdowns that occur across aphasia types. The purpose of the current study is to explore the possible differences
in discourse-level communication in persons with fluent and non-fluent aphasia during picture description.
Aims: To examine if persons with fluent and non-fluent aphasia differ on utterance-level discourse measures when
evaluating informative content and global coherence. Additionally, to evaluate and compare the types of global
coherence violations made by each group.

Methods & Procedures: Data from 31 people with aphasia was collected from AphasiaBank, which included 13 people
with fluent aphasia and 18 people with non-fluent aphasia. Discourse samples from three picture descriptions were
analysed. Discourse outcomes included utterances with new information (UNIs—relevant utterances containing
new information) and global coherence (the extent to which each utterance maintained the overall discourse
theme). Additionally, seven types of errors were identified to explore the nature of breakdowns in global coherence.
Outcomes & Results: People with fluent aphasia produced significantly higher proportions of UNIs and had
significantly higher average global coherence ratings than those with non-fluent aphasia. Differences in global
coherence violations were identified with people with fluent aphasia producing more non-specific, incorrect and
off-topic utterances and people with non-fluent aphasia producing more incomplete utterances. One of the most
common global coherence error types in both groups was commentary.

Conclusions & Implications: Although people with fluent aphasia produced more types of global coherence errors,
including incorrect, non-specific and off-topic utterances, the group was still rated significantly higher on utterance
relevance and topic maintenance, indicating that the ability to produce a complete utterance plays an important
role in some aspects of discourse production. Additionally, these findings provide an insight into potential targets
for intervention.
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What this paper adds

What is already known on the subject

The majority of studies on discourse in stroke aphasia have emphasized examining impairments in higher level
language processing by comparing client performance with neurologically healthy controls. These findings have
suggested that people with aphasia demonstrate breakdowns in conveying informative content and maintaining
unified semantic themes in their discourse production.
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What this paper adds to existing knowledge

groups.

The paper evaluated the differences in conveying utterance-level informative content and maintaining global coher-
ence in the discourse of people with fluent and non-fluent aphasia. Additionally, the types of global coherence errors
were identified and compared to provide an insight into the nature of global coherence breakdowns between the two

What are the potential or actual clinical implications of this work?

The findings suggest that individuals with fluent aphasia were rated higher in their ability to produce informative and
coherent discourse in response to picture-description tasks than individuals with non-fluent aphasia. Furthermore, it
demonstrates group commonalities as well as differences in their patterns of errors which contribute to low discourse
coherence. We suggest that fluency itself is an important facet of discourse ability and provide possible unique targets
for assessment and intervention to improve communicative competency in these groups.

Introduction

Historically, the majority of research and clinical fo-
cus in persons with aphasia concerned assessment and
intervention at the word and sentence levels, yet the
ultimate goal of rehabilitation in this population is
discourse functionality. Discourse, often broadly de-
fined as language beyond the single clause or indi-
vidual sentence level (e.g., Armstrong 2000), is cen-
tral to everyday communication and establishing and
maintaining relationships (Pritchard ez al. 2017). Al-
though many treatment approaches have successfully
intervened at the word and/or sentence levels of lan-
guage, improvements in these linguistic abilities do not
necessarily translate to improvements in discourse abil-
ity and modest treatment-related improvements in dis-
course may be missed on traditional standardized tests
(Armstrong 2000). Furthermore, persons with aphasia
may demonstrate paradoxical discourse functionality de-
spite their language impairment (e.g., Olness and Ula-
towska 2011). As such, discourse analysis has emerged as
a means of evaluating communicative effectiveness and
functionality and there is increasing recognition of the
importance of generalization effects to connected speech
in response to intervention (Dietz and Boyle 2018).
However, despite ongoing research into the discourse of
individuals with aphasia, there is limited information
regarding how persons with different types of aphasia
differ on discourse-level communication breakdowns.
As aphasia types can vary widely in their discourse abili-
ties, identifying potential differences in linguistic break-
downs is imperative to establishing comparative norms
and subsequently identifying targets for intervention to
maximize communicative competence.

Discourse production is a complex process with mul-
tiple levels of representation involving semantic and lin-
guistic information (Sherratt 2007). Sherratt (2007) de-
scribes a hypothetical multilevel discourse processing
model, adapted from Frederiksen ez 2/ (1990), which
involves both top-down and bottom-up processing.

According to this model, discourse production begins
with the selection/retrieval of a discourse frame from
memory (framelschema generation), which represents the
type of discourse (e.g., narrative, procedural) to be pro-
duced. Following, details associated with events, such as
the setting and actors, are inserted into the framework
(insertion of semantic information). Semantic knowledge
and information stored in long-term memory are then
integrated (integration of semantic information) to pro-
mote the connectedness of discourse. Processes then se-
lect and prioritize information, such that determinations
are made regarding what needs to be explicitly stated
and the order in which information is to be shared.
Propositions are then specified through the encoding
of selected information (generation, selection and chunk-
ing of propositions). Finally, during linguistic formulation,
syntactic analysis and lexical/morphological processing
takes place (e.g., linguistic encoding of propositions, ap-
plication of cohesive mechanisms) before the discourse is
produced (articulation). The complexity of this process
illustrates important considerations in terms of clinical
care and research in aphasia. Given the multilevel na-
ture and interconnectivity of processes, production at
the discourse level presents unique challenges for var-
ious aphasia types not present at the word or isolated
sentence level. Moreover, it highlights the importance
of identifying the types of breakdowns that occur across
different aphasia types in order to tailor intervention
strategies to best support improvements in functional
communication. For instance, Sherratt (2007) docu-
ments a relationship between the use of non-specific
elements and the appropriateness of discourse grammar.
She goes on to note that difficulty during schema and
frame generation may influence a speaker’s ability to
chunk propositions for syntactic encoding resulting in
an increased usage of non-specific elements, thus identi-
fying a possible higher level conceptual target for inter-
vention in patients who demonstrate a high incidence of
empty phrase and indefinite word use during discourse
production.
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Discourse in aphasia

Discourse research has identified several impairments in
persons with aphasia compared with non-neurologically
impaired controls. For instance, individuals with aphasia
convey less information across several informativeness
measures and various discourse tasks (for reviews, see
Armstrong 2000 and Linnik ez 2/. 2016). For example,
Nicholas and Brookshire (1993) introduce the now of-
ten used correct information unit (CIU) as a word-level
content quantification measure and report that persons
with aphasia produce fewer CIUs and per cent CIUs
compared with non-brain damaged controls. Discourse
deficits are also reported in cohesion, or the semantic
connectedness of discourse units. Andreetta ez a/. (2012)
report more errors of cohesion during a narrative dis-
course task in a group with anomic aphasia compared
with controls. Studies have also documented deficits
across various other microlinguistic (i.e., lexical and syn-
tactic) skills in persons with aphasia during connected
speech, including measures of productivity (e.g., num-
ber of words, mean length of utterance) and grammati-
cal structuring (e.g., omissions, per cent complete sen-
tences) (e.g., Andreetta and Marini 2015). Adults with
aphasia may also demonstrate breakdowns in macrolin-
guistic (i.e., pragmatic) measures of discourse such as the
topic maintenance measure of global coherence, which
reflects the extent to which a discourse unit relates to an
overarching semantic topic (Glosser and Deser 1991)
(for a review, see Ellis ez al. 2016). For instance, in a
study using story retell, Wright and Capilouto (2012)
report that, compared with controls, speakers with apha-
sia exhibit significantly lower overall global coherence
scores characterized by utterances which lack substan-
tive information and thus require more inferencing on
the part of the listener. Furthermore, given the com-
plex and dynamic nature of discourse processing, it is
perhaps not surprising that researchers also note the
interaction between various discourse skills. For exam-
ple, macrolinguistic skills have been linked to break-
downs in microlinguistic measures in this population
(e.g., Wright and Capilouto 2012, Sherratt 2007, An-
dreetta and Marini 2015).

Discourse across ap/msia types

Despite the growing collection of studies providing per-
formance comparisons with controls, few have directly
attempted to differentiate discourse-level characteristics
in persons with different types of aphasia. In an early
study, Christiansen (1995) explores coherence violations
amongst persons with mild anomic, conduction and
Wernicke’s aphasia. Analysing discourse elicited using
cartoon stories, Christiansen notes that the three sub-
groups evidenced different patterns of violations. While
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individuals with anomic aphasia presented with viola-
tions predominantly related to information complete-
ness, persons with conduction aphasia primarily pro-
duced errors associated with repetition of propositional
content. Moreover, individuals with Wernicke’s apha-
sia produced more errors related to utterance relevance.
Christiansen suggests that while the various fluent apha-
sia types all demonstrated deficits in coherence, the dif-
ferential qualitative error patterns may be associated with
different underlying impairments and/or compensatory
strategies. She goes on to propose that the errors made by
those with anomic and conduction aphasia may reflect
different adaptive strategies to compensate for surface-
level (i.e., lexical and syntactic) deficits; however, the
relevance errors noted in persons with Wernicke’s apha-
sia may be directly attributed to underlying impairments
in coherence.

While Christiansen (1995) compares subtypes of
fluent aphasia, others have also more broadly compared
fluent and non-fluent types across discourse measures.
For instance, in a study of informativeness during pic-
ture description, Brookshire and Nicholas (1995) ex-
amine the types of violations made for productions that
did not qualify as words or CIUs in persons with fluent
and non-fluent aphasia and non-brain-damaged con-
trols. Descriptively, all groups differed from one another
on the number of words and ClIUs produced; however,
the fluent and non-fluent groups did not differ from one
another on per cent CIUs produced. Regarding produc-
tion violations, both aphasia groups significantly dif-
fered from controls on several deviation categories (e.g.,
inaccurate, false starts, unintelligible productions), yet
only significantly differed from one another on non-
word fillers such that the fluent group produced fewer
of these deviations. In a study of lexical diversity in apha-
sia, Wright ez al. (2003) note that persons with fluent
aphasia produce significantly higher values on measures
of productive vocabulary during a picture description
discourse task than those with non-fluent aphasia. That
is, even though word-retrieval deficits are pervasive in
both fluent and non-fluent aphasia types, adults with
fluent aphasia produce samples with a more diverse vo-
cabulary, even when sample length is controlled.

In a more recent study, Manning and Franklin
(2016) note differences between persons with fluent and
non-fluent aphasia during narrative discourse on several
macro- and microstructural features. They report that
the individuals with non-fluent aphasia produced higher
rates of subject/object omissions and article errors and
omissions than those with fluent aphasia, although the
latter finding was not statistically significant. Further-
more, persons with fluent aphasia produced a higher
rate of errors related to information being presented in
an illogical order as well as pronoun errors than the
non-fluent group. Though these results were also not
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statistically significant, together with the other afore-
mentioned results and studies, they provide preliminary
evidence that various aphasia types may exhibit unique
deficit manifestations across several variables during con-
nected speech and highlights the need for establishing
comparative norms for higher level language processing.
Ascertaining the presence of differences and/or com-
monalities in performance across aphasia types during
discourse is an important step to identifying group spe-
cific assessment and intervention needs.

The current study

A review of the literature reveals a vast number of con-
nected speech analysis measures targeting various levels
of discourse. Ideally, communication is informative, ef-
ficient and organized. As such, in the current study we
have chosen to focus on measures that attempt to cap-
ture these characteristics. To capture the amount of in-
formation conveyed by a speaker, del Toro ez a/. (2008)
constructed a measure, utterances with new informa-
tion (UNIs), for proportionally assessing information
content at the utterance level which is both relevant
and coherent. Global coherence, mentioned above, is
a measure of topic maintenance and considered to re-
flect the ease with which a listener can identify units of
discourse as being semantically unified with the over-
all theme (e.g., Wright and Capilouto 2012). Difficulty
with either measure could significantly impact commu-
nicative capability in adults with aphasia; however, it
is not known whether these measures may differenti-
ate fluent and non-fluent aphasia types. The purpose
of the current study was to explore possible differences
in discourse-level communication in persons with flu-
ent and non-fluent aphasia during picture description.
It addresses the following specific aims:

(1) To examine whether persons with fluentand non-
fluent aphasia differ on the utterance-level dis-
course measure of information content. As others
have noted, that groups did not proportionally
differ on word-level measures of informativeness
(Brookshire and Nicholas 1995), we predicted
that groups would then also not differ at the ut-
terance level.

(2a) To examine whether these groups differ on the
utterance-level discourse measure of global co-
herence.

(2b) Subsequently to determine whether they differ in
terms of the types of violations made that con-
tribute to breakdowns in global coherence.

We predicted that groups would not differ on over-
all global coherence (Aim 2a) as informativeness and
global coherence are highly interdependent (Marini and

Urgesi 2012, Wright and Capilouto 2012); however, we
did anticipate that groups would differ on the types of
violations made (Aim 2b). While the analysis of error
types was largely exploratory in nature, we expected that
groups would differ on errors related to their language
profile. For instance, we anticipated that persons with
non-fluent aphasia would produce errors of utterance
completeness or information gaps, while persons with
fluent aphasia would produce errors related to speci-
ficity. We further expected that groups would be similar
on other error types which may be more strategic in
nature (e.g., use of repetition and task commentary).
The nature of the error analysis also allowed the ex-
amination of how linguistic breakdowns (e.g., word-
finding errors), compensations for linguistic breakdowns
(e.g., commentary) and conventional global coherence
breakdowns (e.g., off topic) impacted overall topic
maintenance.

Methods
Participants

A total of 31 individuals were included in this study
(15 male, 16 female), including 13 persons with flu-
ent and 18 persons with non-fluent aphasia. Data were
obtained from the AphasiaBank project (MacWhinney
et al. 2011). Individuals were between 25 and 80 years
of age; had a single, left-hemisphere stroke; and were
monolingual speakers of English. Individuals with iden-
tified apraxia of speech, concomitant neurological con-
ditions (e.g., tumour, seizure disorder), undetermined
aphasia classification, or an anomic or global classifica-
tion, as determined by the Western Aphasia Battery—
Revised (WAB-R; Kertesz 2006), were excluded from
the study. Individuals classified as anomic or global in
their aphasia type were excluded due to the potential
for skewing severity of the two groups. There was no
significant difference in aphasia quotient scores between
individuals with fluent (mean = 65.84, SD = 11.46)
and non-fluent (mean = 59.32, SD = 10.15) apha-
sia, #29) = —1.67, p = .105. Time post-onset was also
not significantly different between persons with fluent
(mean = 4.27, SD = 3.58) and non-fluent (mean =
5.05, SD = 3.48) aphasia, #28) = 0.599, p = .554.
The mean ages of persons with fluent and non-fluent
aphasia were 65.32 years (SD = 11.77) and 57.32 years
(SD = 13.72), respectively. Mean age was not signif-
icantly different between groups, #29) = -1.70, p =
.100. Finally, Levene’s test was significant for the de-
mographic variable of years of education (F = 6.224,
p = .019), indicating unequal variances. As such, de-
grees of freedom (d.f.) were adjusted from 27 to 15.742.
The adjusted test indicated that years of education was
not significantly different between groups, #15.74) =
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Table 1. Participant demographics

AphasiaBank ID Age (years) Months post-onset Education WAB-AQ Aphasia type
ACWT10a 48.4 118 12 57.4 Broca
ACWTl11a 61.7 26 16 48.9 Wernicke
Adler05a 68.1 18 25 65.5 Conduction
Adlerl4a 71.4 135 13 83 Conduction
BUO02a 66.3 14 12 63.5 Transcortical motor
BUO3a 58.7 18 16 77.9 Conduction
BUO07a 52.4 50 16 51.5 Broca
BUO08a 64.6 110 12 39.7 Broca
BU09a 78.5 70 20 65.3 Conduction
Elman07a 65.5 59 16 63.4 Broca
Elman12a 57.4 42 20 74.4 Wernicke
Elmanl4a 76.3 56 17 65.7 Conduction
Kansas10a 77 19 12 61.4 Conduction
Kansas13a 43.7 41 11 70.4 Conduction
Kansas17a 54.6 12 13 71.9 Broca
Kansas21a 60.9 144 21 77.2 Conduction
Kansas22a 45.5 31 15 67.5 Conduction
Kansas23a 75.6 10 12 54.7 Conduction
KemplerO4a 60.3 40 16 54.6 Broca
Kurkland18a 74.3 56 16 44 Wernicke
Kurkland19a 70.5 106 12 67.2 Broca
MSUO07a 25.6 15 16 61.4 Broca
Scale31a 64.5 22 n.a. 51.5 Broca
Scale33a 57.4 104 n.a. 71.1 Broca
Thompson09a 74 48 14 79.3 Transcortical motor
Tucson22a 57 60 16 72 Broca
Whiteside03a 76.5 48 12 47.2 Broca
Whiteside08a 37.8 12 16 54.7 Broca
Whitesidel2a 70.5 70 14 54.3 Broca
Whitesidel6a 46.8 n.a. 12 53.4 Broca
Wright206a 39 143 14 53.7 Broca
Note: WAB-AQ, Western Aphasia Battery-Aphasia Quotient.
Table 2. Group comparison of demographic variables

Fluent Non-fluent
Demographic (n=13) (n=18)
measures Mean SD Mean SD t (d.f) ? d
WAB-AQ 65.84 11.45 59.32 10.15 -1.67 (29) .105 .60
Age 65.32 11.77 57.32 13.72 -1.70 (29) .100 .63
Education 16.46 4,12 13.94 1.81 -2.06 (15.74) .057 79
Time post-onset 4.27 3.58 5.05 3.48 0.60 (28) 554 22

Note: WAB-AQ), Western Aphasia Battery-Aphasia Quotient; SD, standard deviation.

—2.056, p = .057. The mean years of education were
16.46 (SD = 4.12) for fluent individuals and 13.94
(SD = 1.81) for non-fluent individuals. See table 1 for
descriptive information by participant and table 2 for
demographic comparisons by group.

Discourse samples

Language samples consisted of responses to picture-
description  tasks obtained from  AphasiaBank
(MacWhinney ez al. 2011). All participants pro-
vided responses to the following pictorial stimuli as

part of the project protocol: cat rescue (Nicholas and
Brookshire 1993); and broken window and refused
umbrella (MacWhinney ez /. 2011). All discourse sam-
ples within the AphasiaBank database are transcribed in
the CHAT format (MacWhinney 2000) and utterances
segmented in accordance with Quantitative Production

Analysis standards (Berndt ez a/. 2000).

Discourse analyses

Utterances were coded on the linguistic outcome mea-

sures of UNIs (del Toro ez al. 2008) and overall global
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coherence score. Utterances classified as having low
global coherence scores were then coded with one of
seven identified global coherence error types, which are

described below.

Utterances with new information (UNIs)

The UNIs provided a measure of information content.
An utterance was identified as a UNIs if it provided
new, semantically coherent information which could be
restated by the reader (del Toro ez al. 2008). For example,
if a participant produced the following utterance when
describing the cat rescue picture: ‘And there was a tree
there that they could get higher and get the bird.” This
utterance would not be considered a UNI because the
information is not semantically coherent with the theme
of the picture (i.e., the firefighters are not identified and
are not there to get the bird). The utterance “The bird
is happy singing along’ would be considered a UNI

because it is consistent with the pictured event.

Global coberence

Global coherence provided a measure of topic mainte-
nance and was evaluated using a four-point scale (Wright
etal. 2010, Wright and Capilouto 2012) adapted for use
with AphasiaBank discourse transcripts. Each utterance
was evaluated based on the degree to which it related
to the global discourse topic. Rating scale scores were
defined as follows with examples from the cat rescue
picture (Nicholas and Brookshire 1993): 4 = definite
relations between utterance and main detail of the topic
(e.g., There’s a cat in this tree); 3 = utterance is related
to the topic but may include tangential information or
is related to the topic but is missing information that
must be inferred (e.g., He was stuck because this fell);
2 = utterance is remotely related to the topic or ref-
erences an unimportant/non-critical component of the
stimulus (e.g., He can’t get himself); and 1 = no rela-
tionship between utterance and topic (e.g., Those are
great) (Wright ez al. 2013).

Global coberence errors

To analyse whether fluent and non-fluent subtypes
demonstrated different error patterns in global coher-
ence, the entire discourse corpus was considered to iden-
tify different types of violations. Utterances with low
global coherence scores (i.e., 1 or 2) were then coded for
seven identified coherence violation types. Commentary
category errors stemmed from utterances that included
comments on the task or task performance. Non-specific
error violations stemmed from utterances that were am-
biguous due to an overreliance on vague/non-specific
words. Not complete category errors were defined as

single words or utterances which were abandoned before
conveying all of the required information. Utterances
that repeated information without adding additional
material were classified as repeated error violations. Incor-
rect category errors were defined as utterances contain-
ing erroneous information. Detail errors included utter-
ances that conveyed unimportant information. While
these utterances were correct in regard to content, the
information was not important to the discourse topic.
Off-topic category errors stemmed from utterances that
were not related to the topic due to being egocentric or
incorrect, but did not fit into the aforementioned cat-
egories. See table 3 for a list of global coherence error
violations and examples.

Coding reliability

Point-to-point interrater reliability was completed. The
second author was the primary coder and the first au-
thor independently coded 33 transcripts for reliability.
In total, coding reliability was completed on 35.5% of
transcripts for UNIs, global coherence and error type.
To calculate point-to-point reliability, the total number
of correct codes (i.c., agreed upon codes) was divided
by the total number of codes (e.g., UNIs, global coher-
ence ratings, global coherence errors). The calculation
produced a proportion reliable for each type of dis-
course code. Reliability was 93.76% for UNIs, 89.38%
for global coherence ratings and 87.01% for global co-
herence error types. Disagreements were resolved via
discussion between the first and second authors. Owing
to the potentially subjective nature of global coherence
error coding, point-by-point intra-rater reliability was
also completed for this measure on 35.5% of transcripts
with agreement of 86.49%.

Results

Research questions 1 and 2a: Do persons with fluent
and non-fluent aphasia differ on utterance-level
discourse measures of information content (UNIs)
and global coberence?

Owing to the asymmetric distribution of the data, as
determined by skewness values as well as visual inspec-
tion of histogram data, non-parametric statistics were
conducted for the following results. UNIs and global
coherence were evaluated across three discourse samples
for 13 people with fluent aphasia and 18 people with
non-fluent aphasia. The average proportion of UNIs
was 0.519 (SD = 0.179) for people with fluent aphasia
and 0.314 (SD = 0.213) for people with non-fluent
aphasia. Comparisons using a Mann—Whitney U-test
were completed to compare the average proportion of
UNIs in the discourse across groups. Results indicated
that the proportion of UNIs was significantly higher
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Table 3. Global coherence error violations
Example from the cat-in-tree picture
description from Nicholas and
Error type Definition of error type Brookshire (1993)
Commentary Utterances that include comments on the task or task performance I don’t know what it is

Non-specific
vague/non-specific words
Not complete

Repeated Utterances that repeat previously provided information without
adding any additional information

Incorrect Utterances with erroneous information

Detail Utterances that convey unimportant information

Off topic Utterances not related to the topic due to being egocentric or

Utterances that are ambiguous due to an overreliance on

Utterances abandoned before conveying all the required information

She had been in her little ride there

Firemen
The firemen arrive. Firemen arrive®

And there was a book there that they
could get higher and get the bird
The bird is happy

The firemen, my wife’s cousin is one

incorrect and do not fit into the other categories

Note: *Second utterance would be scored as repeated.

Table 4. Group comparison of discourse measures

Mann—
Mean Sum of Whitney Significance
Discourse measures Group N  Mean SD d.f. rank ranks U-test Z (two-tailed)
Total utterances Fluent 13 16.83 10.35 1 16.38 213.00
Non-fluent 18 13.47 5.55 1 15.72 283.00 112.00 -0.200 841
Utterance with new Fluent 13 51.86 17.87 1 21.46 279.00
information (UNIs) Non-fluent 18 31.37 21.35 1 12.06 217.00 46.00 -2.84 .004*
Global coherence Fluent 13 2.15 0.39 1 21.69 282.00
Non-fluent 18 1.67 0.56 1 11.89 214.00 43.00 -2.96 .002*

Notes: SD, standard deviation; d.f., degrees of freedom.
*p<.05.

for people with fluent aphasia than non-fluent aphasia
(U = 46.00, p = .004). Regarding average global co-
herence scores, people with fluent aphasia produced an
average of 2.15 (SD = 0.392) out of a possible score of
4, while the average for people with non-fluent aphasia
was 1.67 (SD = 0.564). A Mann—Whitney U-test was
again completed to compare groups and revealed that
global coherence was significantly higher for people with
fluent aphasia (U = 43.00, p = .002). See table 4 for
group comparisons for UNIs and global coherence.

A partial correlation controlling for aphasia severity
(i.e., WAB-R AQ) was used to evaluate the relation-
ship between the average proportion of UNIs and the
average global coherence scores. The analysis revealed
a significant high positive correlation between the two
measures, 7(0) = .753, p = .000.

Research question 2b: Do people with fluent and
non-fluent aphasia differ on the types of violations
made which contribute to breakdowns in global
coherence?

Utterances were evaluated for global coherence on a

scale of 1-4 (Wright and Capilouto 2012), with 4 being

completely on topic and 1 being not on topic (see the
description in the Methods section). Utterances with
scores of 1-2 were evaluated and coded for one of seven
possible error types (table 3). The proportion of seven
types of error violations in people with fluent and non-
fluent aphasia were evaluated using Pearson chi square
tests. A Bonferroni correction was completed (o« =.05/7
=.007) to reduce the risk of type one error due to mul-
tiple comparisons. Therefore, p < .007 were considered
significant. The group with fluent aphasia produced a
total of 417 utterances with a 1 or 2 global coherence
score and the group with non-fluent aphasia produced
637 utterances with a 1 or 2 score. See table 5 for Pearson
chi square results.

Commentary

People with fluent aphasia produced a total of 108
utterances described as commentary, which made-
up 25.90% of their errors. People with non-fluent
aphasia produced 186 utterances classified as com-
mentary, which was 29.20% of their errors. This
difference was not significant, x2(1) 1.365,
p = .243.
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Table 5. Comparison of global coherence error types

Utterance level information by group

Fluent Non-fluent
Global coherence TU = 620 TE =417 TU =722 TE = 637 Analyses
error type N % N % x* p
Commentary 108 25.90% 186 29.20% 1.365 0.243
Non-specific 90 21.58% 74 11.62% 19.05 0.000*
Not complete 75 17.99% 246 38.62% 50.417 0.000*
Repeated 22 5.28% 39 6.12% 0.331 0.565
Incorrect 81 19.42% 71 11.15% 13.995 0.000*
Off topic 26 6.23% 12 1.88% 13.729 0.000*
Detail 15 3.60% 9 1.41% 5.403 0.020
Notes: TU, total utterances; TE, total errors.
*p < .007, adjusted for multiple comparisons.
Non-specific Off topic

People with fluent aphasia produced 90 non-specific ut-
terances, totalling 22.58% of the errors they produced,
while people with non-fluent aphasia produced 74 non-
specific errors, which was 11.62% of their low global
coherence utterances. This difference was significant
based on a Pearson chi square analysis, x2(1) = 19.50,
» = .000.

Not complete

A total of 17.99% of low global coherence utterances
were classified as nor complete for people with fluent
aphasia (75 utterances). People with non-fluent aphasia
produced 246 utterances that were not complete, which
was 38.62% of their global coherence errors, making this
the most common error type for people with non-fluent
aphasia. Pearson chi square analysis revealed a significant

difference, x*(1) = 50.417, p = .000.

Repeated

Repeated utterances made up 5.28% of errors produced
by people with fluent aphasia (22 utterances) and 6.12%
of the errors produced by people with non-fluent apha-
sia (39 utterances). The difference was not significant,

x*(1) = 331, p = .565.

Incorrect

People with fluent aphasia produced 81 incorrect ut-
terances which, was 19.42% of their global coherence
errors. People with non-fluent aphasia produced 71 in-
correct utterances which was 11.15% of their errors. This
resulted in a significant difference, x2(1) = 13.995,
» = .000.

Off-topic errors were more prevalent in people with flu-
ent aphasia making up 6.23% of their global coherence
discourse errors, with 26 off-topic utterances produced.
People with non-fluent aphasia produced 12 off-ropic
utterances, which was 1.88% of their total error utter-
ances. Pearson chi square analysis indicated that this
difference was significant, x*(1) = 13.729, p = .000.

Detail

Detail utterances were the least frequent error type. Peo-
ple with fluent aphasia produced 15 dezail utterances,
which was 3.60% of their errors and people with non-
fluent aphasia produced nine detail utterances (1.41%
of errors). The percentage of detail errors was not signif-
icantly different for people with fluent versus non-fluent
aphasia, x2(1) = 5.403, p = .020.

Discussion

The study examined differences in utterance-level dis-
course measures of informativeness and global coherence
in persons with fluent and non-fluent aphasia during
picture description. Moreover, similarities and differ-
ences in the types of violations made that contributed to
breakdowns in global coherence was also investigated.
We discuss the findings below.

Inconsistent with our first prediction, groups dif-
fered on the informativeness of their discourse with the
fluent group producing a higher average proportion of
UNIs than the non-fluent group. This is in contrast to
Brookshire and Nicholas (1995) who found that while
groups differed on the overall number of CIUs pro-
duced, they did not differ on per cent CIUs produced.
Several variables (e.g., sample size, group makeup of
aphasia type) may contribute to differences between the
present findings and those of Brookshire and Nicholas
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and it may be that word-level measures are better able
to capture the abilities of persons with non-fluent apha-
sia given their limited ability to construct an utterance.
However, differences perhaps also highlight important
issues regarding the selection of discourse outcomes and
scoring discourse informativeness at the word level. It
has been argued that while individual words may be rel-
evant to a topic, they may lack coherence (Hasan 1985,
del Toro et al. 2008). Accordingly, while word-level units
provide some quantification about the amount of infor-
mation conveyed, they may provide insufficient struc-
ture for the production to be coherent. Measures such as
the UNIs, which consider both relevancy and coherence
and assess content proportionally, provide an alternative
method of assessing information content.

Regarding global coherence, we predicted that
groups would not differ on overall scores but rather
group differences would emerge in the types of errors
which contributed to low global coherence. Contrary
to our prediction, groups significantly differed in their
overall global coherence scores such that persons with
fluent aphasia averaged higher scores than the non-
fluent group. Thus, persons with non-fluent aphasia
may have greater difficulty conveying substantive units
which maintain an overall theme/topic due largely to
their difficulty producing complete utterances. That is
not to say that impairments in maintaining discourse
theme were not apparent in the fluent group. While
we did not compare groups with non-brain damaged
controls, the mean global coherence score for the fluent
group was a 2.15 out of a possible score of 4.0. This
is consistent with literature that documents deficits in
global coherence in people with fluent aphasia (e.g.,
Christiansen 1995). Additionally, the fluent group pro-
duced more error types (e.g., commentary, non-specific,
off topic, incorrect) than the non-fluent group, who pri-
marily produced not complete and commentary errors.
Thus, while the non-fluent group may have produced
lower global coherence scores, both groups likely exhibit
an impaired ability to maintain global coherence which
may impact overall communicative competence.

Consistent with our prediction regarding global co-
herence violations, groups demonstrated qualitatively
different patterns of errors which contributed to low
global coherence scores. While the fluent group pro-
duced more utterances that contained non-specific
words, erroneous information or were unrelated to the
topic, the non-fluent group produced more utterances
that were single words or abandoned before convey-
ing all the required information. Thus, while the fluent
group produced more substitutive errors, the non-fluent
group produced errors related to omission. These results
suggest possible distinct targets for intervention for im-
proving discourse coherence in these groups such that
target specificity within the context of discourse may be
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emphasized in persons with fluent aphasia while meth-
ods to ensure utterance completion may be emphasized
in persons with non-fluent aphasia. Another important
facet of these findings is that the majority of errors were
not classified as ‘off topic’, yet overall global coherence
was low. This is consistent with prior research identify-
ing how breakdowns at the microlinguistic level (e.g.,
word-finding errors, syntactic errors) can negatively im-
pact discourse macrostructure (Christiansen 1995, An-
dreetta and Marini 2015), and lends support to using
error analysis in conjunction with other measures to con-
struct a more complete picture of discourse functionality
and identify potential targets for clinical intervention.

While the groups had some differentiating char-
acteristics, they produced similar proportions of ut-
terances containing commentary, repeated information
and unimportant details. These results somewhat mir-
ror those of Christiansen (1995) who found that persons
with conduction and Wernicke’s aphasia produced more
comments during narrative discourse and more coher-
ence violations related to repetition of propositions and
irrelevant information than persons with anomic apha-
sia and healthy controls. We expound upon those results
as we have demonstrated similar patterns of findings in
persons with non-fluent aphasia as well. These violations
may reflect individual responses to linguistic breakdown
and/or strategies to compensate for underlying impair-
ments by buying the speaker time (e.g., by commenting
on the task or discussing factors not central to the task)
or reiterating points to ensure listener comprehension.
Further, commentary on task performance and the task
itself was one of the most common error types in both
groups, and had a substantial impact on global coher-
ence making up 25.9% of errors for the fluent group
and 29.2% in the non-fluent group. This finding indi-
cates that the response persons with aphasia have to their
language difficulties, not just the linguistic breakdowns,
substantially impact their ability to construct coherent
discourse.

Interestingly, despite the greater presence of multiple
error types in utterances rated low in global coherence
in persons with fluent aphasia, their discourse was rated
as more informative and higher in overall global coher-
ence. We demonstrated a strong, positive relationship
between our utterance level measures, which supports
claims by Wright and Capilouto (2012) of a relation-
ship between lexical informativeness and coherence. The
present results suggest that the ability to produce a com-
plete utterance may be an important facet of discourse
ability and that emphasis on improving discourse output
could be a target for intervention in non-fluent apha-
sia. For instance, interventions that emphasize subject—
verb—object constructions may prove more beneficial
for improving some discourse abilities over those which
target isolated word retrieval.



Evaluating informative content and global coherence in fluent and non-fluent aphasia 119

Finally, with further regard to the above-mentioned
finding of the relationship between the UNIs and global
coherence ratings, the result is not unexpected given
there is a degree of overlap between these two measures.
Indeed, the UNIs is meant to capture utterances that
are both relevant and coherent and the global coherence
scale evaluates a similar construct (i.e., relevance of each
utterance to an overall semantic topic). These results
may assist in clinical decision-making regarding their
use. For instance, the global coherence scale may be
used to provide more detailed analysis of the relevance
of each utterance as it is a 14 scale, and may facilitate
error analysis as low scoring utterances can be easily
identified. However, the UNIs may be a better choice
in clinical situations in which time is limited and a
simple binary code for each utterance would be more
efficient.

Results of the current study provide a foundation for
understanding group differences in discourse produc-
tion in fluent and non-fluent aphasia; however, there
are limitations of note. An obvious limitation of this
study is the inherent heterogeneous nature of aphasia.
Although aphasia severity was controlled for between
groups using the WAB-AQ), this single measure does
not truly capture the heterogeneous nature of language
breakdowns due to aphasia. Additionally, age and edu-
cation were controlled for, but several other factors may
have influenced performance (e.g., general naming abil-
ities, unidentified apraxia of speech). Likewise research
documents impairments in persons with aphasia in cog-
nitive skills such as attention, memory and executive
functions (Murray 2012), which may influence vari-
ous aspects of discourse production in this population.
For instance, Cahana-Amitay and Jenkins (2018) note
that working memory impairments negatively impact
global and local coherence during narrative production
in persons with aphasia. Thus, while the present study
did not explore the possible influence of non-linguistic
cognitive abilities on discourse production, future stud-
ies should attempt to elucidate possible relationships.
With regard to the statistical analyses, the use of the
Mann—Whitney U-test, which examines differences in
the ranked positions of scores in different groups, limits
one’s ability to interpret the magnitude of difference be-
tween groups on our outcome measures of informative-
ness and global coherence. However, the non-parametric
distribution of the data favoured the use of the non-
parametric test. Finally, the current study examined dis-
course in response to constrained picture-description
tasks. Research demonstrates that topic, emotionality
and discourse elicitation techniques may impact dis-
course production (e.g., Borod ez /. 2000, Armstrong
et al. 2016). As such, future research, such as that cur-
rently underway in our laboratory, should emphasize
exploring group differences during less structured tasks

(e.g., personal narratives) that are more representative of
everyday talk.

Conclusions

The majority of studies on discourse in stroke apha-
sia have emphasized examining impairments in higher
level language processing by comparing client perfor-
mance with neurologically healthy controls. There is
little understanding about how various aphasia types
differ from one another in their discourse-level commu-
nication breakdowns, and thus limited understanding
of specific assessment and intervention needs. The find-
ings of this study suggest that individuals with fluent
aphasia were rated higher in their ability to produce in-
formative and coherent discourse in response to picture-
description tasks than individuals with non-fluent apha-
sia. Furthermore, it demonstrates group commonalities
as well as differences in their patterns of errors that con-
tribute to low-discourse coherence. We suggest that the
ability to produce a complete utterance may be an im-
portant facet of discourse ability and provide possible
unique targets for assessment and intervention to im-
prove communicative competency in these groups.
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