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ABSTRACT

Purpose: This study was designed to examine the hypothesis that discourse
task types influence language performance in Mandarin Chinese—speaking
people and to reveal the discourse task-specific linguistic properties of persons
with anomic aphasia compared to neurotypical controls.

Method: Language samples from persons with aphasia (n = 31) and age- and
education-matched controls (n = 31) across four discourse tasks (sequential-
picture description, single-picture description, story narrative, and procedural
discourse) were collected from Mandarin AphasiaBank. Task-specific distribu-
tions of parts of speech were analyzed using mosaic plots. The main effects of
tasks in each group and the between-group differences within each task for
several typical linguistic variables were evaluated, including the mean length of
utterance, tokens, moving-average type-token ratio, words per minute, proposi-
tional density, noun—verb ratio, noun percentage, and verb percentage.

Results: The results revealed an impact of discourse tasks on most language
variables in both groups. In the healthy controls, story narratives yielded the
highest total words and lowest verb percentage. In the aphasia group, proce-
dural discourse elicited the fewest total words and densest expressions,
whereas their single-picture descriptions had the highest noun—verb ratio. For
all tasks, the aphasia group performed worse than the control group in the
mean length of utterance, tokens, moving-average type-token ratio, and words
per minute. For noun—verb ratio, noun percentage, and verb percentage, only
one task (i.e., single-picture description) showed significant between-group
differences.

Conclusion: The selection of discourse tasks should be addressed in assess-
ments and interventions for Mandarin Chinese—speaking individuals with apha-
sia to obtain more accurate and feasible outcomes.

Deficits in spoken discourse negatively affect the
social interactions and quality of life of a person with apha-
sia (Wallace et al., 2017). In recent years, discourse has
attracted substantial attention as an essential component of
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clinical practice and research (Bryant, Ferguson, & Spencer,
2016; Cruice et al., 2020; Dipper et al., 2021; Dipper &
Pritchard, 2017; Kintz & Wright, 2017). Discourse generally
refers to a unit of language beyond the level of a sentence
and provides a flow of information more extensively than
the sum of its parts (Armstrong, 2000; Bryant, Spencer, &
Ferguson, 2016; Dipper & Pritchard, 2017). Discourse
assessment offers a valid method for assessing the daily
verbal skills of a person with aphasia (Bryant, Spencer, &
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Ferguson, 2016). Traditional standardized aphasia batte-
ries typically evaluate the linguistic domains in isolation
and overlook language functions above the sentence level
and complex cognitive-linguistic behaviors, failing to
detect the subtle language deficits of some people with
aphasia and identify overall communicative performance
(Marini et al., 2011). Discourse assessment complements
the evaluation of language and language-related cognitive
processes at the discourse level, allowing for the identifica-
tion of clinically significant residual impairments and the
actual language performance under more natural condi-
tions (Linnik et al., 2015).

However, the results of discourse production research
are mixed, given the heterogeneity of discourse tasks (Stark,
Dutta, Murray, Bryant, et al., 2021; Stark, Dutta, Murray,
Fromm, et al., 2021). To collect spoken discourse samples,
a variety of elicitation tasks have been used (Bryant,
Ferguson, & Spencer, 2016), such as single-picture (Berube
et al., 2022; Hameister & Nickels, 2018; Marcotte et al.,
2022) or sequential-picture descriptions (Dalton &
Richardson, 2015; Kong et al, 2016), story-retelling
(Kong & Wong, 2018; Litovsky et al., 2022; Richardson
et al., 2018, 2021), personal recounts (Law et al., 2018;
Saling et al., 2017), and procedural discourse (Pritchard
et al., 2015; Ryan et al., 2010; Stubbs et al., 2018). Never-
theless, recent evidence has revealed that different discourse
tasks may impose distinct cognitive and linguistic demands,
leading to variations in linguistic features such as lexical
diversity (Fergadiotis & Wright, 2011; Fergadiotis et al.,
2011), speech rate (Alyahya et al, 2020; Sahraoui &
Nespoulous, 2012), word class (Stark & Fukuyama, 2020),
and coherence (Alyahya et al., 2022; Olness, 2006; Wright
et al., 2014). Procedural discourse, for instance, was found
to be associated with the least lexical diversity in cogni-
tively healthy adults, compared with recounts, event casts,
and story narratives (Fergadiotis et al., 2011). Personal
recounts were reported to have lower scores for global
coherence in cognitively healthy individuals than procedural
discourse, story narrative, and picture description (Wright
et al.,, 2014). Alyahya et al. (2020) observed that picture-
supported story narratives tended to elicit a higher quantity
and lexical diversity of content words than composite pic-
ture descriptions and unsupported procedural discourse in
both persons with aphasia and healthy adults. Stark (2019)
analyzed a series of linguistic variables across four elicita-
tion tasks, revealing that narrative discourse generated the
greatest propositional density, whereas procedural discourse
yielded the simplest syntax of the sentence. Stark and
Fukuyama (2020) further demonstrated the importance of
choosing the most sensitive discourse task to examine the
specific aspects of linguistic abilities. These studies sug-
gested that elicitation methods influence various linguistic
properties and patterns produced during connected speech.

Therefore, exploring the correlation between discourse tasks
and language performance will aid in the standardization
of discourse assessment administration, facilitating its large-
scale implementation in medical settings, and providing
guidance regarding discourse treatment in aphasia rehabili-
tation. Language performance refers to the actual use of
language in concrete situations, including oral expression,
understanding of oral language, reading, and writing. We
focus on performance in oral expression, which can be cal-
culated by the measures related to language productivity
(e.g., total words, lexical diversity), information content
(e.g., cohesion, semantic), and grammatical complexity
(e.g., word class, syntactic; Bryant, Ferguson, & Spencer,
2016).

In addition to the heterogeneity of discourse tasks
across studies, heterogeneity across participant characteris-
tics is another factor possibly making comparisons
between studies difficult. Although individuals with differ-
ent aphasia types often exhibit considerable variation in
language ability, many previous studies investigating dis-
course in aphasia have combined all speakers with aphasia
into a single group (Alyahya et al.,, 2020; Stark, 2019).
Studies have shown that aphasia type may serve as a
moderator, contextualizing the effect of discourse tasks on
language output (Dalton & Richardson, 2019; Fromm
et al., 2016; Stark & Fukuyama, 2020). Hence, in the cur-
rent study, we focused on individuals with anomic apha-
sia, the mildest type of aphasia, who were expected to
produce discourse that could be more easily identified
compared to other types of aphasia. This allowed us to
acquire a relatively homogeneous group with a sufficient
sample size to enable adequate and reliable analysis in rel-
ative isolation from confounding factors.

Although research has shown the impact of elicita-
tion tasks on the breadth of linguistic features captured, it
has mainly focused on English speakers (Alyahya et al.,
2020; Sahraoui & Nespoulous, 2012; Stark, 2019; Stark &
Fukuyama, 2020). A dearth of investigation remains for
other languages, such as Mandarin. The profiling of lin-
guistic features is implicitly linked to a specific language
structure. Mandarin has linguistic characteristics that are
drastically different from English, such as little inflectional
morphology; no person or tense marking on verbs; and no
number, gender, or case agreements between a noun and
its modifier. Hence, the profile of impairment in one lan-
guage cannot be simply applied to another (Bates et al.,
1991). This study focused on the effects of different dis-
course task types on language production, specifically in
Mandarin.

AphasiaBank was established to provide researchers
and clinicians with an extensive, shared multimedia data-
base of uniform discourse samples from individuals with
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and without aphasia (Forbes et al., 2012; Fromm et al.,
2020; MacWhinney, 2019; MacWhinney & Fromm, 2016).
Researchers and clinicians can use a standardized protocol
to collect and analyze language samples. Currently, the
AphasiaBank database contains a range of languages, such
as English, German, Japanese, and Cantonese. Mandarin
AphasiaBank has recently been developed (Jiang et al.,
2023), providing a database for studies of connected speech
in Mandarin-speaking persons with aphasia (https://aphasia.
talkbank.org/access/Protocol.html). Using data from the
Mandarin AphasiaBank, the current study had two primary
aims: (a) to explore the effect of discourse task type on mea-
sures of oral expressive language in Mandarin-speaking
persons with anomic aphasia and healthy adults and (b)
to compare performance on measures of oral expressive
language between anomic aphasia and healthy control
groups within the same discourse type. We hypothesized
that discourse task types influence language performance
in both groups and that the aphasia group generally per-
formed poorly compared to the control group on the
majority of linguistic variables. These findings are
expected to contribute significantly to discourse research
on Mandarin-speaking persons with aphasia. The findings
may facilitate a better understanding of the discourse
task-specific microlinguistic characteristics of persons with
anomic aphasia and guide clinicians in selecting appropri-
ate discourse tasks when conducting discourse assessments
and interventions.

Method
Participants

Language samples from persons with anomic aphasia
and healthy individuals were extracted from the Mandarin
AphasiaBank. The aphasia group consisted of participants
with anomic aphasia who developed aphasia resulting from
stroke, as verified through neuroimaging or a clear medical

Table 1. Demographic information of the aphasia and control groups.

diagnosis. Anomic aphasia was classified using standard
behavioral criteria according to the Chinese version of
Western Aphasia Battery—Revised (Wang, 1997). Partici-
pants were native Mandarin speakers with normal or
corrected-to-normal vision and hearing. Exclusion criteria
were a history of dementia or comorbidities associated with
serious cognitive consequences (such as brain injury). As
we focused on language production instead of speech (i.e.,
motor) production in this study, we excluded persons with
aphasia with moderate or severe dysarthria or apraxia of
speech. Dysarthria was evaluated using the Frenchay Dys-
arthria Assessment (Enderby & Palmer, 2008) adapted for
Chinese speakers, while apraxia of speech was assessed
using the assessment standards for apraxia of speech from
China Rehabilitation Research Center (Wong et al., 2023;
You et al., 2019). Finally, the aphasia group included a
total of 31 persons with anomic aphasia.

The control group consisted of 31 age- and
education-matched healthy individuals who provided the
discourse samples. None of them had any neurological
conditions (e.g., stroke or head injury), history of neurode-
generative diseases (e.g., Alzheimer’s disease or Parkin-
son’s disease), hearing and/or visual impairments, or
depression at the time of testing. All the participants were
native Mandarin speakers.

The demographic information and statistical com-
parisons between the two groups are presented in Table 1.
This study was approved by the ethical committee of The
Third Affiliated Hospital of Sun Yat-sen University
(approval number: [2019]02-585-01). Prior to participation
in the Mandarin AphasiaBank protocol all participants
signed an informed consent.

Discourse Elicitation
The elicitation of language samples followed the

Mandarin AphasiaBank protocol (https://aphasia.talkbank.
org/protocol/languages/Mandarin/). Four different tasks were

Group Aphasia (n = 31)

Control (n = 31) Comparisons

Age (years) 42.26 (13.01)

42.32 (12.92) t (60) = -0.020, p = .984

Education (years) 15 (11-16) 15 (12-16) U = 467.000, p = .847
Gender (male/female) 22/9 1714 x? (1) = 1.728, p = .189
Time postonset (months) 6.00 (2.87-9.00) — —
AQ 86.90 (80.50-90.30) — —

Average duration (s) 70.00 (45.50-108.50)

55.00 (39.25-83.50) U = 5,987.000, p = .003"

Average tokens 61.00 (37.25-97.50)

107.00 (74.25-171.00) U = 3,855.000, p < .001™

Note. Values shown are means (standard deviation) and median (interquartile range), unless stated otherwise. Statistical comparisons are
two-tailed. Em dash indicates data not applicable. t = independent-samples t test; U = Mann-Whitney U test; x* = Pearson chi-square test;

AQ = Aphasia Quotient from the Western Aphasia Battery—Revised.
*Significant effect at p < .05. **Significant effect at p < .001.
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selected from the database in this study: (a) the sequential-
picture description task of “Refused Umbrella,” (b) the
single-picture description task of “Cat Rescue,” (c) the
story narrative task of “The Tortoise and the Hare,” and
(d) the procedural discourse task of making ham and egg
fried rice. Discourse task instructions and pictures are
openly available in the Mandarin protocol section on the
AphasiaBank website (https://aphasia.talkbank.org/protocol/
languages/Mandarin/discourse_Ttsks.doc).

The sequential-picture description instructed partici-
pants to describe a story based on a series of line-drawing
pictures presented in sequential order. This task required
participants to create a story using the provided visual stim-
uli and deliver it logically and coherently. The “Refused
Umbrella” stimuli used in this study portray the story of a
student rejecting the umbrella that his mother offered him as
he departed for school, only to be met by rain on his way to
school and having to return home to take the umbrella.

The single-picture description involved the presentation
of a scene in which various animate and inanimate objects,
implying a timeline of events, were combined to create a cen-
tral theme. The elements of an image interact with each other
to create a dynamic and engaging visual story. Here, “Cat
Rescue” refers to a young girl’s struggle to save her cat from
a tree; her father attempts to save it but is left dangling, so
the fire department has to be called in to assist in the rescue.

Regarding the story narrative, participants were ini-
tially allowed to view sequential pictures as long as they
wished. After the pictures were taken away, they were
asked to produce a narrative in their own words. In this
study, the tortoise and the hare was used. These stimuli
depict the fable that a tortoise and a hare race to deter-
mine who is faster. The hare dozes off along the way,
while the tortoise keeps moving forward despite its slow
pace and eventually emerges victorious.

In the procedural discourse, the participants were
asked to explain the procedures necessary to complete the
activity. Photos and written texts of the components were
provided when the participant was unable to respond. The
task (ham and egg fried rice) employed in this study
required participants to provide a step-by-step description
of how to prepare ham and egg fried rice.

The examiner only provided nonverbal encourage-
ment throughout the tests, without offering any prompts
or queries. Language samples were recorded using a video
recorder for further analysis.

Transcription, Coding, and Reliability

Video-recorded language samples were transcribed
orthographically and coded by experienced trained transcribers

in Codes for the Human Analysis of Transcripts (CHAT)
format (Macwhinney et al., 2011). CHAT is designed to
operate closely with the computerized language analysis
(CLAN) program, a tool designed to facilitate the auto-
matic computation of indices in language interactions
(MacWhinney, 2000). The detailed instructions of tran-
scription and coding procedures can be available at the
AphasiaBank website (http://aphasia.talkbank.org).

To obtain inter- and intrarater reliability of tran-
scription and coding, eight of the language samples from
each group (i.e., approximately 25.8% of the data for the
control and aphasia group, respectively) were randomly
selected and retranscribed and recoded by the first author
and another experienced trained rater. These 16 tran-
scripts were retranscribed and recoded by the first author
to assess the intrarater reliability. The point-to-point
agreement, calculated by the formula [total agreements/
(total agreements + total disagreements) x 100%], was
used to test reliability.

Linguistic Measures

The EVAL, FREQ, and MORTABLE programs in
CLAN were used to calculate linguistic measures. The
EVAL command was applied to yield a composite dis-
course profile, including metrics such as mean length of
utterance (MLU), words per minute (WPM), and proposi-
tional density. The FREQ program was used to calculate
lexical diversity using the moving-average type-token ratio
(MATTR). Unlike TTR, this index has the benefit of
being invariant to the length of the text and computes
TTRs for every consecutive window with a fixed-length
segment. The MORTABLE program was used to generate
a frequency and percentage chart of parts of speech
(POS), such as adjectives, adverbs, nouns, and verbs.
These programs produced an array of analytical results,
which were automatically exported to an Excel spread-
sheet. Detailed instructions on how to execute the com-
mands in CLAN and the codes used for analysis are
available at AphasiaBank (https://talkbank.org/manuals/
Clin-CLAN.pdf).

To capture the multidimensional nature of the dis-
course, variables that touched on language quantity, qual-
ity, fluency, syntactic complexity, and informativeness
were calculated. The following measures were employed
to reflect the range of functional discourse skills of each
speaker.

MLU. The MLU was defined as the average num-
ber of words produced per sentence, excluding mor-
phemes in utterances with xxx, yyy, or www codes. This
captures the structural and syntactic aspects of language
production.
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Tokens. Tokens refer to the total number of words
produced by the participants, excluding repetitions and
revisions. This was counted as a measure of production
quantity and gross output.

MATTR. The MATTR was implemented in this
study to gauge lexical diversity because it has recently
been confirmed to be a reliable, valid, and unbiased mea-
sure of vocabulary richness in aphasia (Cunningham &
Haley, 2020; Fergadiotis et al., 2013). Similar to TTR, it
calculates the ratio of different words (types) to total
words (tokens) in the sample but has the advantage of
eliminating the effect of text length. We selected an analy-
sis window of ten words in this study, as it was equal to
the minimum number of words for a discourse task in the
participant sample.

WPM. WPM was obtained by dividing the total
number of words by the total duration of the sample. It
was coded as a measure of the speech rate.

Propositional  density. Propositional density was
derived using the EVAL command and was approximated
by the number of verbs, adjectives, adverbs, prepositions,
and conjunctions divided by the total number of words. It
is calculated as a measure of information content.

Noun—verb ratio. This was calculated by dividing the
total number of nouns by the total number of verbs
(excluding auxiliaries and modals). This index reflects syn-
tactic complexity. A higher noun-verb ratio indicates a
simpler syntactic complexity, whereas a lower noun—verb
ratio denotes a more complicated syntactic complexity.

Noun percentage. This was computed by dividing
the number of nouns by the total number of words, result-
ing in a proportion. This measure indicates whether
greater or fewer nouns were produced. A higher noun per-
centage indicates a larger production of nouns, while a
lower noun percentage implies a reduced retrieval of
nouns.

Verb percentage. The percentage of verbs produced
in each sample was calculated by dividing the total num-
ber of verbs by the total number of words. Similar to the
noun percentage, this measure indicates whether greater
or fewer verbs were produced. A higher verb percentage
indicates a larger production of verbs, while a lower verb
percentage implies a reduced retrieval of verbs.

Data Analysis

Data analysis was performed using SPSS software
version 27. The Shapiro-Wilk normality test was used to
determine if a variable was normally distributed. Variables
were normally distributed if the Shapiro-Wilk test p

values were greater than 0.05. Continuous variables with a
normal distribution are presented as mean (standard devi-
ation), and nonnormal variables are reported as median
(interquartile range).

To determine the influence of the discourse task on
linguistic components in both the control and aphasia
groups, repeated-measures analyses of variance were con-
ducted for data that followed a normal distribution, and
Friedman tests were employed for nonnormally distributed
variables. Post hoc tests were performed if there was a sig-
nificant main effect of the discourse task. P values were
adjusted for multiple comparisons using the Bonferroni cor-
rection. R 4.2.0 (R Core Team, 2022) was used to construct
mosaic plots to visualize the frequency distribution of POS.

To compare the linguistic characteristics of the
aphasia and control groups within each discourse task,
independent-samples ¢ tests or Mann—Whitney U tests
were performed, depending on whether the data were
normally distributed. The Benjamini-Hochberg correc-
tion was applied to obtain a more stringent critical value
to reduce the risk of type I error. The significance level
was set at p < 0.05.

Results
Demographic Differences Between Groups

Demographic information of the aphasia and con-
trol groups is shown in Table 1. The two groups did not
differ significantly in terms of age, ¢ (60) = —0.020, p =
.984; years of education (U = 467.00, p = .847); or sex
ratio, y* (1) = 1.728, p = .189. The discourse duration of
the aphasia group was found to be significantly longer
than that of the control group (U = 5987.000, p = .003).
The tokens of the aphasia group were significantly lower
compared to the control group (U = 3855.000, p < .001).

Reliability on Transcription and Coding

For the control group, inter- and intrarater agree-
ments for transcription were 95% and 97%, respectively;
inter- and intrarater agreements for coding were 94% and
95%, respectively. For the aphasia group, inter- and
intrarater agreements for transcription were 93% and
94%, respectively; inter- and intrarater agreements for
coding were 91% and 93%, respectively.

The Effect of the Discourse Task in the
Control Group

The results indicated a significant effect of the dis-

course task for nearly all linguistic measures in the control
group except for the noun—verb ratio (see Table 2). Post
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Table 2. The within-subject effects of the discourse task in different groups.

Aphasia (n = 31)

Control (n = 31)

Linguistic Main effect of Main effect of
variable discourse task Significant post hoc tests discourse task Significant post hoc tests
MLU by2 (3) = 10.084, | Sequential > Procedural, p = .026* | °x® (3) = 13.026, Single > Procedural, p = .035*
p =.018" p = .005* Story > Procedural, p = .007*
Tokens by2 (3) = 30.910, | Sequential > Procedural, p = .003* | °x® (3) = 46.779, Story > Procedural, p < .001**
p < .001* Single > Procedural, p < .001** p < .001* Story > Sequential, p < .001**
Story > Procedural, p < .001** Story > Single, p < .001**
MATTR by2 (3) = 6.600, by2 (3) = 12.382, Sequential > Procedural, p = .004*
p =.086 p = .006*
WPM bx2 (3) = 11.893, | Story > Single, p = .008* 8F (7.000, 71.759) = 8.727, | Sequential > Single, p = .022*
p = .008" p < .001** Story > Single, p < .001**
Story > Procedural, p = .001*
Propositional b2 (3) = 38.419, | Story > Single, p = .035* 2F (3.000,90) = 20.835, Story > Sequential, p = .004*
density p < .001* Procedural > Single, p < .001** p < .001* Procedural > Sequential, p < .001**

Procedural > Sequential, p < .001™*

Story > Single, p < .001**

Procedural > Story, p = .007*

Procedural > Single, p < .001**

Noun—-verb ratio

b2 (3) = 16.476,

Single > Story, p = .003*

by2 (3) = 3.480,

p < .001* Single > Procedural, p = .003*

p = .323

Single > Sequential, p = .047*

Noun percentage | °y? (3) = 8.592, | Single > Story, p = .026*

b2 (3) = 11.477, Sequential > Story, p = .010*

p = .035" p = .009* Sequential > Procedural, p = .047*
Verb percentage | °y? (3) = 12.561, | Sequential > Single, p = .026* by2 (3) = 17.594, Single > Story, p = .026*
p = .006" Procedural > Single, p = .007* p < .001** Procedural > Story, p = .003*

Sequential > Story, p = .001*

Note.

Repeated-measures analysis of variance (ANOVA) was performed for normally distributed values, and the Friedman test was used

for nonnormally distributed values. Nonsphericity was corrected using Greenhouse—Geisser correction when necessary. Post hoc tests were
performed if there was a significant main effect of discourse tasks. P values were corrected using Bonferroni correction for multiple compari-
sons. MLU = mean length of utterance; Sequential = sequential-picture description; Procedural = procedural discourse; Single = single-
picture description; Story = story narrative; MATTR = moving-average type-token ratio; WPM = words per minute.

3Repeated-measures ANOVA. PFriedman test.
*Significant effect at p < .05; **Significant effect at p < .001.

hoc tests showed that the discourse task influenced spoken
language across linguistic properties (see Table 2 for sig-
nificant post hoc test results and Figure 1 for a general
view of the comparisons). Regarding the quantity of lan-
guage production (tokens), story narrative induced the
greatest verbal output among the four discourse tasks.
Regarding propositional density, story narrative and pro-
cedural discourse were denser than single- and sequential-
picture descriptions. In addition, the sequential-picture
description elicited a higher noun percentage than the
story narrative (p = .010) and procedural discourse (p =
.047). Moreover, the lowest percentage of verbs was
evoked by story narratives among all the discourse tasks.

Discourse task-specific distributions of POS were
presented using mosaic plots (see Figure 2). The area in a
cell indicates the actual frequency of each POS. The larger
the area of the embedded rectangle, the higher the output
of the POS. The colors in the mosaic plot represent the

outcomes of the comparison between the actual and antic-
ipated frequencies using Pearson’s residual test for each
rectangle. As shown in Figure 2B, the story narrative elic-
ited the highest total verbal output across all discourse
tasks in the control group. Furthermore, each discourse
task influenced specific POS distribution patterns. Some
POS may have a bias in the corresponding discourse task.
For instance, a high proportion of nouns was present in
the sequential-picture description. The adjective and
adverb proportions were overrepresented in the story nar-
rative but underrepresented in the picture descriptions
(both sequential and single pictures).

The Effect of the Discourse Task in the
Aphasia Group

The discourse task also significantly influenced lan-
guage performance in the aphasia group, except for
MATTR (see Table 2 for significant post hoc test results
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Figure 1. Comparison of linguistic variables across four discourse tasks within each group (aphasia, control). The center lines within the boxplots
represent the median; boxplot bounds represent the interquartile range; whiskers refer to minimum and maximum values. Asterisks indicate a
significant difference ("p < 0.05, *p < 0.001). MLU = mean length of utterance; MATTR = moving-average type-token ratio; WPM = words per
minute; Sequential = sequential-picture description; Single = single-picture description; Story = story narrative; Procedural = procedural
discourse.
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Figure 2. Mosaic displays for the overall frequency distribution of parts of speech in the (A) aphasia group and (B) control group across four

discourse tasks (Sequential = sequential-picture description; Single = single-picture description; Story = story narrative; Procedural =

proce-

dural discourse). The size of a cell represents the frequency of the part of speech. The residual shading was based on the null model of fre-
quency distribution being independent of discourse tasks. The size of residuals determines the lightness of a cell: very dark color for large
residuals (> 4, corresponding to o = .0001), lighter color for medium-sized residuals (< 4 and > 2), gray for small residuals (< 2, correspond-
ing to a = .05). Blue colors indicate significantly higher than expected, while red indicates significantly lower than expected. For example,
the data for nouns under the single-picture description in the aphasia group have a blue color intensity greater than 2.0. This indicates that
the proportion of nouns in the aphasia group is greater than expected for this discourse task.
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and Figure 1 for a general view of the comparisons).
Regarding the quantity of verbal output, procedural dis-
course elicited the fewest words (i.e., tokens) among the
four discourse tasks in the aphasia group. Interestingly,
however, it elicited the densest proposition for all the dis-
course tasks. Regarding the noun-verb ratio, the single-
picture description had the highest value among the four
discourse tasks as it tended to elicit a higher proportion of
nouns and a lower proportion of verbs.

The distribution of POS for each discourse task in
the aphasia group was shown in a mosaic plot (see Figure
2A). The single-picture description in the aphasia group
elicited a high proportion of nouns and a lower propor-
tion of verbs and adverbs. Similar to the control group,
the story narrative elicited a higher proportion of adverbs
and a significantly lower frequency of nouns.

Between-Group Comparison of Linguistic
Variables Within Each Discourse Task

Table 3 presented details on the performance on
measures of oral expressive language in the aphasia and
control groups, as well as comparison results. The results
revealed significant differences between the two groups in
most of the linguistic variables, except for propositional
density during the sequential-picture description and pro-
cedural discourse, the noun—verb ratio, and noun and verb
percentages during the sequential-picture description, story

narrative, and procedural discourse. As expected, better
performances were found for the control group than for
the aphasia group in terms of syntactic structure (MLU),
quantity of language production (tokens), lexical diversity
(MATTR), and speech rate (WPM). Regarding informa-
tiveness, the aphasia group showed lower propositional
density than the control group during the single-picture
description (r = —2.530, p = .022) and story narrative (¢ =
-3.015, p = .006). However, no significant differences
were observed in sequential-picture description (¢ =
—1.692, p = .142) or procedural discourse (U = 410.500,
p = .415). The differences in the noun-verb ratio and
noun and verb percentages between the two groups were
not significant across discourse tasks, with the notable
exception of the single-picture description. In the single-
picture description, it was interesting to see that the apha-
sia group had a higher percentage of nouns than the con-
trol group (U = 314.000, p = .029), while the verb percent-
age noticeably decreased (U = 248.000, p = .002), result-
ing in a higher noun-verb ratio in the aphasia group than
in the control group (U = 229.000, p < .001).

Discussion

In this study, we leveraged the recently constructed
language corpus, Mandarin AphasiaBank, to investigate the
effect of elicitation methods on discourse performance and
compare the discourse task-specific linguistic characteristics
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Table 3. Between-group comparison of linguistic variables within each discourse task.

Linguistic variable Discourse tasks Aphasia (n = 31) Control (n = 31) Difference
MLU Sequential 5.35 (4.57-7.14) 7.18 (6.18-9.47) by = 223.00, p < .001**
Single 5.93 (2.37) 8.23 (1.74) 8 = -4.362, p < .001**
Story 5.57 (1.98) 8.36 (1.93) & = -5.620, p < .001**
Procedural 4.62 (3.33-5.33) 6.88 (5.21-7.62) by = 160.00, p < .001**
Tokens Sequential 69.00 (42.00-100.00) 94.00 (79.00-127.00) U = 252.00, p = .002*
Single 65.00 (41.00-102.00) 106.00 (74.00-146.00) by = 271.00, p = .006*
Story 80.00 (50.00-122.00) 163.00 (104.00—247.00) by = 201.00, p < .001**
Procedural 35.00 (26.00-64.00) 78.00 (50.00-117.00) by = 187.00, p < .001**
MATTR Sequential 0.90 (0.88-0.92) 0.94 (0.92-0.95) by = 229.00, p < .001**
Single 0.87 (0.85-0.91) 0.93 (0.91-0.94) by =199.00, p < .001**
Story 0.89 (0.84-0.91) 0.93 (0.91-0.95) by = 145.50, p < .001**
Procedural 0.86 (0.07) 0.91 (0.03) 8t = -3.739, p = .001*
WPM Sequential 61.65 (27.98) 123.99 (36.58) 3 = -7.537, p < .001**
Single 52.08 (36.69-66.86) 112.62 (78.21-130.91) PU = 94.00, p < .001**
Story 65.76 (32.14) 134.93 (24.88) 3 = -9.477, p < .001**
Procedural 59.35 (24.42) 118.69 (28.63) a = -8.780, p < .001**
Propositional density Sequential 0.39 (0.09) 0.42 (0.05) 3 =-1.692, p =.142
Single 0.36 (0.08) 0.40 (0.07) 8t = -2.530, p = .022*
Story 0.42 (0.07) 0.47 (0.05) 3t = -3.015, p = .006*
Procedural 0.53 (0.44-0.57) 0.49 (0.45-0.53) U = 410.500, p = .415
Noun-verb ratio Sequential 0.77 (0.31) 0.74 (0.20) 8% = 0.419, p = .747
Single 0.92 (0.75-1.23) 0.70 (0.57-0.85) bU = 229.000, p < .001**
Story 0.70 (0.53-0.92) 0.70 (0.60-0.85) PU = 466.500, p = .900
Procedural 0.65 (0.50-0.83) 0.67 (0.57-0.75) bU = 474.500, p = .963
Noun percentage Sequential 20.81 (7.51) 20.79 (5.14) 8 = 0.014, p = .989
Single 22.64 (17.95-25.00) 19.17 (16.67-21.74) U = 314.000, p = .029*
Story 18.53 (6.15) 17.44 (3.77) 4 = 0.836, p = .501
Procedural 18.31 (16.87-25.00) 17.81 (15.22-18.92) U = 404.000, p = .375
Verb percentage Sequential 26.67 (23.35-35.14) 28.21 (25.93-31.92) bU = 445.000, p = .731
Single 23.08 (21.31-25.64) 26.56 (24.59-32.26) U = 248.000, p = .002*
Story 26.35 (5.65) 24.54 (3.36) % =1.533,p =.182
Procedural 28.74 (7.09) 27.95 (6.64) 8 = 0.457,p = .742

Note. Values are presented as mean (standard deviation) and median (interquartile range), unless otherwise noted. Two groups were com-
pared by independent-samples t test for normally distributed data and Mann-Whitney U test for nonnormally distributed data. P values listed
here are adjusted after Benjamini-Hochberg correction. MLU = mean length of utterance; Sequential = Sequential-picture description; Sin-
gle = Single-picture description; Story = Story narrative; Procedural = Procedural discourse; MATTR = moving-average type-token ratio;

WPM = words per minute.
2lndependent-samples t test. bMann—Whitney U test.
*Significant effect at p < .05. **Significant effect at p < .001.

of people with anomic aphasia and healthy adults to facili-
tate the understanding of discourse deficits specific to the
Mandarin population. For our first study aim, as we hypoth-
esized, the discourse task types did affect language perfor-
mance in both groups. We found quantitative disparities in
the volume and diversity of language production probed by
distinct discourse elicitation approaches, which is consistent
with previous studies of English speakers (Alyahya et al.,
2020; Fergadiotis et al., 2011; Olness, 2006; Sahraoui &
Nespoulous, 2012; Stark, 2019; Stark et al., 2022; Stark &
Fukuyama, 2020). In the healthy controls, story narratives
yielded the highest overall word count and the lowest pro-
portion of verbs. In the anomic aphasia group, procedural

discourse produced the fewest total words and densest
expressions, whereas their single-picture descriptions had the
highest noun-verb ratio. With respect to the second study
aim, as predicted, the anomic aphasia group demonstrated
worse performance than the healthy participants in terms of
the MLU, tokens, MATTR, and WPM for all tasks. Unex-
pectedly, for noun percentage, verb percentage, and noun—
verb ratio, the aphasia and control groups only differed in
the single-picture description task.

The results for the control group showed that story

narratives elicited the most overall word count and lowest
verb percentage. The larger quantity of verbal output
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elicited by story narratives from healthy adults is consis-
tent with previous research in English (Fergadiotis et al.,
2011; Stark, 2019). It suggested that the story narrative is
useful in prompting more language production for both
English and Mandarin Chinese-speaking healthy popula-
tions. Interestingly, despite eliciting the maximum number
of words, the story narrative contained a lower proportion
of verbs in healthy participants. More in-depth observa-
tions can be made through the mosaic plot (see Figure 2),
which provides a comprehensive overview of task-specific
distributions of POS. It can be seen from the mosaic plot
(see Figure 2B) that adverbs and adjectives made up a
more significant proportion of the story narrative than the
other discourse tasks in the control group, whereas nouns
and verbs were less frequent. In this study, the story nar-
rative involved participants telling a familiar fable, which
may have resulted in speakers exhibiting more feelings
and personal opinions in their narration. Adjectives and
adverbs are essential components of a vivid narrative, pro-
viding details and context to characters and settings.
Using adjectives and adverbs, one can convey character
traits, emphasize a story’s mood and tone, and create a
sense of suspense or drama. This indicates that retelling
familiar stories might lead to greater use of modifiers such
as adverbs, which in turn reduces the proportion of verbs.

In the aphasia group, procedural discourse elicited
the fewest tokens and densest expressions among the four
discourse tasks. This indicates that procedural discourse
induces less language output than other discourse tasks in
persons with anomic aphasia. However, even with a lim-
ited amount of verbal output, procedural discourse pro-
duced by them provides considerable information (high-
propositional density). With respect to the noun-verb
ratio, it should be noted that, in the aphasia group, the
single-picture task elicited the highest noun-verb ratio
compared to other discourse tasks, indicating the least
syntactic complexity. However, in the control group, no
significant effect of discourse task types was found for the
noun-verb ratio. On the one hand, these results were
inconsistent with those of Stark (2019), who reported that
procedural discourse exhibited the highest noun—verb ratio
compared with picture descriptions (sequential and single
pictures) and story narratives in both the aphasia and con-
trol groups. Instead, procedural discourse produced by
persons with anomic aphasia in our study tended to elicit
a larger proportion of verbs, resulting in a lower noun—
verb ratio. It is likely that Mandarin emphasizes verbs
more than English as a pro-drop language in which sen-
tence subjects are often optional and frequently omitted
(Li & Kiran, 2023; Tardif et al., 1997). Dropping the sub-
ject of a sentence is permitted in Mandarin but not in
English. Procedural discourse requires more action words
to explain the steps involved in an activity or a practice.

As it is unnecessary to specify a particular character or
subject in procedural discourse, null subjects in Mandarin
may lead to a higher verb percentage, resulting in a lower
noun-verb ratio. On the other hand, prior research has
indicated that single-picture stimuli elicit more descriptive
discourse than narratives in adults with and without apha-
sia, but this tendency seems more pronounced in persons
with aphasia (Olness et al., 2002). This phenomenon can
be attributed to narratives’ greater linguistic demands for
expression of temporality and reference; therefore, people
with aphasia may find it simpler to construct descriptive
discourse in response to single-picture stimuli (Olness,
2006). Sequential picture stimuli consist of a comic strip
of consecutive pictures that are sequenced and essentially
serve as a framework, providing detailed information
about the development of the story or the course of the
characters’ activities. By contrast, single-picture stimuli do
not provide such clear temporal cause-and-effect relation-
ships. Describing a single picture may require more rea-
soning skills because speakers need to infer the logical
linkages of the characters’ events implied behind the
single-scene image. Speakers may tend to ignore implied
logical relationships between picture events, preferring
to simply list objects or activities in pictures (Wright &
Capilouto, 2009). As a result, single-picture stimuli are
more likely to lead speakers to merely enumerate events
and characters, resulting in a higher noun-verb ratio (Li
& Kiran, 2023), which is associated with simpler syntax.
In the context of clinical assessment, if the goal is to eval-
uate syntactic organization in people with mild aphasia
(e.g., anomic aphasia) according to normal standards, it is
plausible that employing more demanding discourse tasks
may enhance sensitivity in detecting any residual difficul-
ties they may have with syntactic structure. The results of
this study indicated that there was no significant variation
in syntactic complexity (as measured by noun-verb ratio)
among neurotypical controls across discourse tasks. The
participants with anomic aphasia had more difficulty pro-
ducing narratives and organizing more complicated syntac-
tic structure in response to single-picture prompts. Conse-
quently, the utilization of single-picture descriptions, which
pose a greater challenge for them, may be a more suitable
strategy than other tasks to identify remaining syntax prob-
lems. When it comes to discourse treatment, if the objective
is to enhance the syntactic complexity of people with apha-
sia, it is advised to select discourse tasks that gradually
increase in difficulty. For example, it is easier for people
with aphasia to construct a narrative and employ more
independent clauses and complex sentences when describing
sequential pictures than when describing a single picture.
Clinicians who wish to target syntactic complexity may
choose to elicit descriptions using sequential pictures. As an
individual with aphasia makes progress, it may be appro-
priate to apply single-picture descriptions for the purpose
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of more advanced training. Superior skills in organizing
sophisticated syntax are required for this task. By progres-
sively raising the level of difficulty, this approach facilitates
improved syntactic complexity, which then may be carried
over to tasks where it is more challenging for individuals
with aphasia to produce this level of complexity.

As anticipated, the aphasia group generally demon-
strated lower values than the control group for most linguis-
tic variables, including MLU, tokens, MATTR, and WPM.
This indicates the capacity of these linguistic variables to dis-
tinguish between normal and impaired discourse in the four
discourse tasks. Surprisingly, for noun percentage, verb per-
centage, and noun—verb ratio, single-picture description was
the only discourse task that showed a noticeable difference
between the aphasia and control groups. Research has indi-
cated that cognitive deficits may contribute to language
difficulties, especially in individuals with mild aphasia
(Armstrong et al., 2013; Cavanaugh & Haley, 2020; DeDe
& Salis, 2020; Frankel et al., 2007). Cognitive impairments,
such as memory disturbance and executive dysfunction, may
contribute to the simpler syntax (as indicated by a higher
noun-verb ratio) observed in the single-picture description
of individuals with anomic aphasia compared to healthy
controls. As mentioned earlier, single-picture descriptions
require speakers to have a higher cognitive ability to under-
stand, judge, and logically reason about the antecedents
and consequences of a picture. Unlike neurotypical adults,
individuals with anomic aphasia who have cognitive defi-
cits might have difficulty inferring the underlying story
plots, remembering multiple pieces of information, con-
structing long sentences and processing complicated syntax
(Andreetta et al., 2012; Salis & DeDe, 2022). As a result,
they may exhibit simplified syntax when responding to
single-picture stimuli. These results suggested that, when
measured by noun—verb ratio, noun percentage or verb per-
centage, the single-picture description may have greater dis-
criminatory potential for detecting discourse deficits and,
thus, could be used to differentiate mild aphasia like ano-
mic aphasia from neurotypical controls. Future research
should include measures of cognitive abilities as a possible
contributor to discourse difficulty in mild aphasia.

Although discourse in aphasia based on Indo-
European languages has been extensively studied (Dipper
et al., 2021; Stark, Dutta, Murray, Bryant, et al., 2021;
Stark, Dutta, Murray, Fromm, et al., 2021), investigations
in Mandarin have received less attention. This study
focused on Mandarin Chinese speakers and supported the
suggestion that discourse assessments adopted in clinical
practice should select specific elicitation methods based on
the aspects of the language components examined. The
prompts and stimuli used to collect discourse samples may
impose different linguistic and cognitive demands, result-
ing in discrepancies in the quantity and quality of the

verbal output. The findings of this study provide further
evidence for selecting the appropriate discourse task to
evaluate specific linguistic elements and have critical
implications for both discourse-based clinical assessments
and interventions in Mandarin Chinese—speaking individ-
uals with aphasia. It appears that a comprehensive assess-
ment should encompass all types of discourse tasks, but
that some will be favored over others depending on the
goal of the session (Leaman & Edmonds, 2023). In clinical
assessment, if we want to discern how people with mild
aphasia differ from neurotypical controls in terms of syn-
tactic complexity (as measured by noun-verb ratio), the
single-picture description might be considered because it
showed higher discriminating sensitivity than other tasks
for detecting residual syntactic dysfunctions. When it
comes to discourse treatment, if we aim to motivate a
greater quantity of language output from persons with
anomic aphasia, procedural discourse might not be an
effective approach because it elicits the least overall num-
ber of words among tasks. Instead, narrating a familiar
story might be more efficient to inspire them to produce
more language. Moreover, the task-specific distributions
of POS can provide valuable insights into determining
which discourse task is more suitable for specialized train-
ing on a particular part of speech. For example, if our
objective is to elicit more adverbs and improve the skill of
adverb usage in people with anomic aphasia, employing
story narratives or procedural discourse might be more
effective than picture description. This is because, as
shown in Figure 2 of the study, the percentage of adverbs
in story narrative and procedural discourse is notably
higher than other POS for both the aphasia and control
groups. This suggests that adverbs are more frequently
used in these tasks. Therefore, opting for the task of nar-
rating a story or describing a procedure might be more
effective in generating adverbs and providing intensive
training in their usage. Additionally, if we desire to exam-
ine the effects after training for particular language or
cognitive components, it would be more relevant to use
discourse tasks that specifically require those particular
language or cognitive attributes. To illustrate, when mea-
suring the treatment outcome of individuals with mild
aphasia subsequent to training on recognizing temporal—
causal relationships, reasoning abilities or related cognitive
skills, employing the single-picture description task might
be more responsive. This is because this task tends to tax
more cognitive demand on the skills of judging, identify-
ing and inferring the implied meanings that are depicted
in a pictorial scene (Capilouto et al., 2005).

Limitations and Future Directions

Our study has several noteworthy limitations. First,
we focused on collecting preliminary evidence solely from
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persons with anomic aphasia, hoping to provide a more
accurate and clearer understanding of the relationship
between language performance and elicitation strategies
with less variability. Therefore, the conclusions of this
study may not be applicable to other types of aphasia.
Future work should investigate different types of aphasia
to generalize the results to discourse deficits using a range
of elicitation methods. Second, this study examined the
microlinguistic measures of discourse. We did not study
coherence, main concepts, or story structure, which would
provide insights into the macrostructural aspects. Such
macrolinguistic analyses and other discourse measure-
ments are needed in future research to construct a more
comprehensive framework of the range of discourse defi-
cits that may be present in aphasia (Boyle, 2020; Linnik
et al., 2015; Pritchard et al., 2017). Third, the sample size
of the study was limited. Although we extracted and ana-
lyzed data from Mandarin AphasiaBank, the amount of
data it contains is currently limited. As the Chinese Man-
darin AphasiaBank database continues to grow, these
findings should be updated to yield more precise and com-
prehensive conclusions. Finally, this study could be
extended by including cognitive measurements to further
explore the connection between language performance and
cognitive demands in different discourse tasks.

Conclusions

Discourse tasks influence the microstructural lan-
guage components of Mandarin Chinese speakers with
and without aphasia. Implementing assessments and inter-
ventions for discourse in individuals with aphasia may
require a multifactorial approach or consideration of dis-
course task types to construct a more comprehensive
understanding of connected speech in aphasia.
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