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ABSTRACT ARTICLE HISTORY
Background: The overall quality of spoken discourse production Received 10 March 2025
has been increasingly recognized as an important part of aphasia Accepted 14 August 2025
assessment. Coherence analysis offers crucial information about the KEYWORDS
discourse organization and has been used in examining English coherence; Mandarin
aphasia discourse. Very few studies so far have investigated coher- Chinese; aphasia; discourse
ence in aphasia discourse of Mandarin, a topic-prominent language analysis

in which speakers rely more on implicit semantic connectivity via

contextual information than explicit lexical and grammatical

devices to organize discourse.

Aims: The current study aims to examine global and local coher-

ence in different types of discourse produced by Mandarin persons

with aphasia (PWA) and test their validity in assessing Mandarin

PWA discourse.

Methods & Procedures: Discourse transcripts of 18 Mandarin PWA

and 18 age- and education-matched health controls were extracted

from Mandarin section of AphasiaBank for two discourse task types,

i.e. picture descriptions and story narratives. Global and local coher-

ence were rated using four-point rating scales.

Outcomes & Results: Both global and local coherence scores of

aphasia discourse were significantly lower than those of healthy

people across most tasks. However, discourse coherence was influ-

enced by task types, with performance varying depending on the

nature of the tasks. Global and local coherence scores were posi-

tively correlated with aphasia severity and discourse informative-

ness measures for all tasks, but only significantly correlated with

lexical diversity for story narrative tasks.

Conclusions & Implications: Global and local coherence reliably

differentiate discourse production between Mandarin PWA and the

control group, highlighting the value of coherence measures in

assessing discourse functionality in Mandarin PWA.

1. Introduction

People with aphasia (PWA) experience difficulties in discourse production, which
could disrupt their ability to express coherent thoughts and ideas (Pritchard et al,,
2017). Spoken discourse production has been increasingly recognized as a clinically
valuable measure of language competence in aphasia (J. Chen & Chang, 2024,
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J. Chen & Chang, 2025; Deng, Gao, et al., 2024; Deng, Liang, et al., 2024). Although
discrete linguistic measures at the word and sentence levels, such as sample length,
type-token ratios and syntactic complexity, can reveal important information of
word-finding and sentence-producing difficulties experienced by PWA, these mea-
sures often fall short in capturing the overall complexity and functionality of dis-
course, which is beyond single clauses or individual sentences (Armstrong, 2000).
Recent studies have investigated coherence, i.e., the speaker’s ability to maintain
thematic unity throughout discourse organization (Glosser & Deser, 1990), to under-
stand how discourse-level information is structured and organized in PWA discourse
(e.g., Christiansen, 1995, Glosser & Deser, 1990; Hazamy & Obermeyer, 2020; Wright &
Capilouto, 2012).

Coherent discourse requires the selection of appropriate lexical representations and
integration of these units to denote related facts in the “real world” (Marini & Urgesi,
2012). An important distinction should be made between coherence (the focus of the
present study) and a related but distinct concept: cohesion, namely the lexical and
grammatical means, such as coreference, substitution, and conjunction, that facilitate
meaning connectedness between discourse elements (c.f., Halliday & Hasan, 2014; Zhang
et al.,, 2021). Additionally, coherence can be further differentiated into global and local
coherence. Global coherence is the general relatedness of each utterance/sentence to
a central topic, whereas local coherence refers to the maintenance of association between
adjacent utterances within a text (Coelho & Flewellyn, 2003). English speakers with
aphasia often fail to properly construct a coherent discourse that is reasonably under-
standable for discourse tasks. In a picture-assisted story narrative, for example, the healthy
people produced utterances that were explicitly related to the pictures by mentioning
main characters, actions, or objects, whereas PWA neglected substantive information and
required more inferences in the listeners (Wright & Capilouto, 2012). Apart from the
overall organization, relations between adjacent utterances were also disrupted by abrupt
topic switches and ambiguous referents in PWA discourse (Andreetta et al., 2012).

There are two main approaches in measuring coherence: the error-based and rating-
based approach. The error-based approach counts the number of coherence violations
such as information gaps, repetitions, and tangential or erroneous propositions, which
has proven to be reliable in evaluating global coherence in aphasia. People with fluent
aphasia produced significantly more errors and diverse error types compared with healthy
people. These errors, particularly coherence violations such as incorrect, non-specific, and
off-topic utterances, were identified as impairing global coherence in fluent aphasia
(Christiansen, 1995; Hazamy & Obermeyer, 2020). In addition, people with non-fluent
aphasia also struggled to maintain global coherence, primarily due to the production of
fragmented or incomplete utterances (Hazamy & Obermeyer, 2020). Even without pro-
minent aphasia syndromes, post-stroke patients made significantly more errors in global
and local coherence maintenance (Barker et al., 2017). However, the error-based analysis
cannot fully capture the complexity of coherence, because they mainly focus on textual
coherence without considering extralinguistic elements (e.g., shared knowledge, visual
context). These external factors transform linguistically limited content into coherent and
situationally appropriate content (Linnik et al., 2016). In addition, transcript-based error
counting is time-consuming and labour-intensive and thus has limited application in
clinical settings.
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On the other hand, the rating-based approach via five-point (Coelho & Flewellyn, 2003;
Glosser & Deser, 1990; Van Leer & Turkstra, 1999) or four-point (Hazamy & Obermeyer,
2020; Wright, Capilouto, et al., 2013; Wright & Capilouto, 2012) coherence scales quantifies
coherence as a general property of discourse and is more clinically practicable (Linnik
et al, 2016). PWA demonstrated significantly lower global coherence scores for story
narratives (Wright & Capilouto, 2012), picture descriptions (Hazamy & Obermeyer, 2020),
and interactive conversations (Leaman & Edmonds, 2021). In addition, a longitudinal
study observed that PWA showed measurable improvements in global coherence over
12 months, likely due to spontaneous recovery, as the study did not report any discourse-
specific treatment. However, their performance remained significantly below that of
healthy individuals (Coelho & Flewellyn, 2003). While most studies generally supported
coherence deficits in PWA discourse production, a few studies found comparable global
and local coherence scores between PWA and control groups (Glosser & Deser, 1990; Van
Leer & Turkstra, 1999). In these studies, participants recounted familiar personal experi-
ences, which required less cognitive efforts to structure a logical discourse (Marini &
Urgesi, 2012; Van Leer & Turkstra, 1999; Wright, Koutsoftas, et al., 2013). The absence of
a fixed goal or theme further minimized the differences in coherence scores between the
two groups (E. C. Li et al., 1995).

Coherence disruptions in PWA discourse have been found to be related with lexical
retrieval deficits (Andreetta & Marini, 2015; Andreetta et al., 2012), reduced information
(Hazamy & Obermeyer, 2020; Wright & Capilouto, 2012), as well as disrupted logical
temporal-causal order (Ulatowska et al., 2013) and event sequences (Kong et al., 2020).
Reduced lexical productivity was correlated with global coherence disturbance, because
word retrieval deficits contributed to difficulties in maintaining semantic unity (Andreetta
& Marini, 2015; Hazamy & Obermeyer, 2020; Wright & Capilouto, 2012).

In addition, there exist correlations between coherence and discourse informativeness
measures, such as Correct Information Unit (CIU; Carlomagno et al., 2011) and Main
Concepts (MC; Kong et al,, 2016). CIU has been used to quantify the intelligible, relevant,
and informative contents in the aphasia discourse. PWA produced significantly decreased
amount of ClUs compared to healthy controls (Carlomagno et al,, 2011; Deng, Liang, et al.,
2024; Nicholas & Brookshire, 1993). MC is the essential information about a picture or topic
that evaluates the presence, completeness and accuracy of main ideas in a discourse task.
PWA demonstrated significant declines in the completeness and correctness of MC
production (Kong et al., 2016; Nicholas & Brookshire, 1995). Thus, the correlations
between coherence and CIU and MC suggest that the coherent presentation of
a discourse facilitates listeners’ understanding and improves their perception of informa-
tiveness (Hazamy and Obermeyer, 2020; Kong et al., 2020; Nicholas and Brookshire, 1995;
Ulatowska et al., 2013). Importantly, although CIU and MC provides relevancy of discourse
production to the central information required by the task, which is closely tied to
coherence, global/local coherence ratings provide more and different insights into dis-
course compared to ClIU and MC. For example, MC analysis focuses on the accurate and
complete presence of ideas based on individual utterance, whereas coherence ratings
specifically evaluate how multiple utterances are logically organized and connected to
construct meaningful discourse. Thus, coherence ratings can identify subtle discourse
deficits in individuals who may produce most main concepts but present them in
a disorganized or disconnected manner. While previous research has examined these
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relationships separately, the present study integrates both lexical- and discourse-level
measures to provide a more comprehensive understanding of how they interact with
global and local coherence in PWA discourse.

Most PWA discourse research so far has mainly examined coherence in English,
a subject-prominent language structured around grammatical relationships. Coherence
is even more relevant in evaluating topic-prominent languages such as Chinese, in which
discourse is organized primarily through contextual and semantic relations (C. N. Li &
Thompson, 1989). In other words, Chinese speakers rely more on implicit semantic
connectivity through contextual cues and logical relationships rather than explicit lexical
and grammatical markers to organize discourse. Consequently, a comprehensive assess-
ment of Chinese discourse requires analysis of coherence to provide a more direct and
reliable measure of discourse organization, as it captures the underlying meaning struc-
ture that governs communication in the absence of overt cohesive devices. Only a few
PWA discourse studies have examined the issue of coherence in Chinese (i.e., Chow et al.,
2016; Kong et al., 2018, 2020, 2023). Picture descriptions and story narratives by
Cantonese PWA showed impaired global and local coherence as measured by a five-
point scale (Kong et al,, 2020), suggesting problematic event sequence and impaired
language integrity. Similarly, Kong et al. (2018) conducted a coherence analysis of
Cantonese PWA discourse using the Rhetorical Structure Theory (Mann & Thompson,
1988) and found decreased coherence in storytelling and procedural descriptions by PWA.
This reduced coherence was a result of reduced content, shallow elaboration, and
structural disruptions. However, a more recent study involving a Chinese-speaking PWA
group with anomic aphasia found no significant differences in global and local coherence
errors between PWA and healthy controls (Kong et al., 2023). It should be noted that both
the PWA and control groups included speakers of Mandarin and Cantonese, but the study
did not compare coherence performance between the two dialect groups. Given that the
existing research on coherence in Cantonese and Mandarin PWA discourse has yielded
mixed findings, possibly due to varied coherence measures (Kong et al., 2023), there is
a need for a more comprehensive investigation of coherence in Mandarin discourse using
valid rating scales.

In the present study, we report an analysis of global and local coherence of Mandarin
PWA discourse production as rated with four-point scales. To ensure the validity of our
coherence analysis, we implemented two types of validity tests: first, we examined
known-groups validity to verify the sensitivity of our measure to distinguish between
two groups that are known to differ in language abilities (Davidson, 2023); second, we
assessed convergent validity to ensure our tests exhibit a strong relationship with other
established and conceptually similar tests (Eignor, 2013). These two tests are standard
psychometric approaches in speech-language pathology assessment field (e.g., Blomert
et al., 1994; McNeil et al., 2001). For the known-groups validity, we compared discourse
produced by Mandarin PWA with control participants in terms of global and local
coherence. We hypothesize that discourse production of PWA should be lower in both
global and local coherence scores than control group. For the convergent validity, we
correlated global and local coherence scores with aphasia severity, lexical diversity, and
discourse informative measures. It is expected that both global and local coherence
scores should correlate strongly with aphasia severity scores, i.e., AQs of the WAB
(Kertesz, 2012), and informativeness measures, i.e., CIU (Nicholas & Brookshire, 1993)
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and MC (Kong et al., 2016), but only moderately with lexical diversity measures because
coherence primarily reflects discourse organization and meaning connectedness rather
than lexical variability alone.

2. Materials and methods
2.1. Data

The data of the present study were extracted from the Mandarin section (Z.-Z. Chen et al.,
2018) of the AphasiaBank database (MacWhinney et al., 2011). In the original English
AphasiaBank, each participant was asked to perform five types of discourse tasks, includ-
ing greetings, picture description, story narrative, procedural discourse and free speech.
The Mandarin section maintained all five task types with some modifications. The
Cinderella story narrative was substituted with two stories that were commonly known
in China, i.e., The Tortoise and The Hare and Cry Wolf. The Peanut Butter and Jelly Sandwich
procedural discourse task was replaced by Egg Ham Fried Rice description (refer to the
AphasiaBank website https://aphasia.talkbank.org/protocol/ for detailed information). We
excluded the greeting task due to the limited amount of data available for each partici-
pant. In addition, the free speech task was not selected because it exhibited excessive
variability, making it difficult to ensure comparability across participants. The procedural
discourse task, in which participants described how to cook fried eggs and rice, was
excluded because it lacked a clear and consistent goal or expected outcome, making it
challenging to effectively assess global coherence. A total of four tasks were selected for
the final analysis: Picture Description (A. Broken Window and B. Refused Umbrella) and
Story Narrative (C. The Tortoise and The Hare and D. Cry Wolf).

2.2. Participants

Participants were selected based on the following criteria: (i) aphasia resulted from
a stroke that was verified via neuroimaging or a clinical diagnosis, (i) Mandarin Chinese
as the primary language, and (iii) no history or presence of dementia or comorbidities
associated with serious cognitive consequences. All participants were from Mainland
China. Eighteen PWA (8 females, M4, = 44.6) and eighteen healthy controls (9 females,
Mage = 47.9) were included in the present study. No significant differences were found
between the two groups in age (t = 0.78, df = 33.93, p = 0.44) or education years (t = —0.86,
df=25.85, p=0.40, see Table 1). PWA group, classified using WAB-R (Kertesz, 2012),
included anomic (n = 15), Broca’s (n = 1), Wernicke's (n = 1), and conduction (n = 1) apha-
sia. PWA group demonstrated a mean AQ of 78.4 (SD = 12; range: 54-92.9) on the WAB-R.

Linguistic productivity, i.e., the number of characters, word types, and word tokens,
was calculated to provide an overview of the differences between PWA and healthy

Table 1. Demographic information for control and PWA groups.

Age (yrs) Education (yrs) WAB AQ Post-onset Month
Group n M sD M SD M sD M sD
Control 18 47.9 12.7 12.8 3.1 - - - -

PWA 18 44.6 13.3 14.2 5.9 784 12 6.3 5.8



https://aphasia.talkbank.org/protocol/

6 Y. HU AND J. CHEN

Table 2. Number of characters, word types, and tokens for each task per group.

Characters Types Tokens
Tasks Groups M SD M D M sD
Pic-Umbrella Control 131.6 473 53.2 14.5 100.1 328
PWA 74.8 40.6 31.8 13.6 58.0 32.7
Pic-Window Control 120.4 64.5 48.2 14.0 90.2 48.7
PWA 51.1 309 23.6 10.8 39.1 24.2
S-Crywolf Control 246.9 126.3 783 29.1 189.4 97.2
PWA 96.5 73.0 37.7 23.2 73.6 573
S-Tortoise Control 240.6 113.2 84.2 294 168.3 80.0
PWA 96.0 60.9 335 18.1 68.3 429

Note: Pic = picture description; S = story narrative.

controls (see Table 2). Mann-Whitney U Tests indicated that language production of
healthy controls and PWA were significantly different in all tasks (see the online supple-
mentary material Table A.1 for statistical details available at https://osf.io/cvx7t/?view_
only=298198e3fc894703a793871ec3dce554).

2.3. Data processing

The Computerized Language Analysis (CLAN) program (Version 05-Mar-2022) was
employed to extract transcripts from each task using the command (e.g., for Broken
Window task, gem + swindow + n + d1 + t*PAR + t%mor + t%gra + f.cha.). Subsequently,
clear speech was extracted (via flo + cr + t@), systematically excluding annotated repeti-
tions, repairs, and other forms of disfluency. Utterance boundaries were manually deter-
mined by the transcribers of the original corpus and were used for coherence analysis. All
stories were randomly ordered and analyzed by the first author with no prior knowledge
of participants’ demographic information.

The global and local coherence of each task and participant were rated by the first
author. Global coherence refers to the relevance of an utterance to the general topic and
was quantified via a 4-point scale by Wright et al. (2010) for the present study (see
Table 3). This 4-point scale was reported to have stronger correlation with aphasia severity
than the 5-point scale (Wright, Koutsoftas, et al., 2013). Each utterance within a story
received a score for global coherence.

Table 3. Four-point rating scales for global coherence (Wright et al., 2010).
Score Scoring Criteria

4 The utterance is overtly related to the stimulus as defined by mention of actors, actions, and/or objects
present in the stimulus which are of significant importance to the main details of the stimulus. In the case
of procedural descriptions and reactions when a designated topic acts as the stimulus, overt relation is
defined by provision of substantive information related to the topic so that no inference is required by the
listener.

3 The utterance is related to the stimulus or designated topic but with some inclusion of suppositional or
tangential information that is relevant to the main details of the stimulus; or substantive information is not
provided so that the topic must be inferred from the statement. In recounts, appropriate elaborations that
are not essential but are related to the main topic are scored a 3.

2 The utterance is only remotely related to the stimulus or topic, with possible inclusion of inappropriate
egocentric information; may include tangential information or reference some element of the stimulus
that is regarded as non-critical.

1 The utterance is entirely unrelated to the stimulus or topic; the utterance may be a comment on the
discourse or tangential information is solely used.
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Local coherence refers to the relevance of an utterance to that of the preceding
utterance. We adapted the 5-point scale for assessing local coherence, originally devel-
oped by Glosser and Deser (1990) and Van Leer and Turkstra (1999), into a 4-point scale.
We first identified the conceptual ambiguity and inconsistency among the original scores
of 2 (one clause possibly relates to the content in the preceding utterance but another
may not), 3 (one clause generally relates to that of the preceding utterance), and 4 (one
definitely relates to the content of the preceding utterance but the other (s) may not). Our
adaptation preserved the distinct endpoints (original scores 5 and 1) as our new scores 4
and 1, respectively, and the original midpoint (score 3) as our score 3. We developed
a more precise operationalization definition for score 2 that clarifies the partial relation-
ship category. This restructuring eliminated problematic categorical overlap while main-
taining discriminatory validity across the rating continuum. Negotiation and iterative
revisions have been completed by the two authors until consensus was built.
Employing 4-point scales for both global and local coherence allowed the raters to
apply comparable judgement criteria across both coherence dimensions, enhancing
scoring consistency. Moreover, identical scale structures also facilitated direct statistical
comparisons between global and local coherence performance. In the final 4-point scale,
local coherence scores for each utterance could range from being strongly and clearly
related (scored 4) to being entirely unrelated (scored 1) to the preceding utterance (See
Table 4). The relation may be achieved via elaboration, exemplification, repetition, and
other kinds of continuation of the preceding utterance. The first utterance of each story
was not rated for local coherence since there was no preceding utterance. After the
coherence rating was finished, the average scores for global and local coherence were
calculated for each participant in each task.

To ensure the reliability of coherence ratings, we tested the inter-rater reliability.
Another rater was first familiarized with the scoring rubrics and then asked to complete
the ratings for all stories independently. Agreement between two raters was assessed
using Krippendorph'’s alpha (Krippendorff, 2019). The inter-rater correlation coefficients
were 0.90 for global coherence and 0.92 for local coherence, indicating near perfect
agreement between the two raters.

The coherence scores of the PWA group were validated in two ways. Known-group
validity was evaluated by the differences between healthy control and PWA groups in

Table 4. Four-point rating scales for local coherence (adapted from Glosser & Deser, 1990; Van Leer &
Turkstra, 1999).

Score Scoring Criteria

4 The utterance is strongly and clearly related to the preceding utterance by continuing the topic through
elaboration, temporal sequencing, enumeration of related examples, or maintaining the same actor,
subject, action, or argument as the focus. The utterance provides substantive information clearly related to
the preceding utterance, requiring no inference by the listener.

3 The utterance generally relates to the topic of the preceding utterance but may include a shift in focus from
the subject or activity of the preceding utterance. The utterance may be vague or incomplete, requiring
the listener to infer the relationship to the preceding utterance.

2 The utterance is only partially related to the elements of the preceding utterance or the connection may be
so ambiguous or fragmented that the listener can barely infer. In the case where it contains multiple
clauses, one clause relates to the preceding utterance but others do not.

1 The utterance is entirely unrelated to the topic of the preceding utterance. It may introduce an irrelevant
topic or contain no substantive information related to the preceding utterance.
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coherence scores. We hypothesize that Mandarin PWA should perform significantly worse
in both global and local coherence than the control group. On the other hand, convergent
validity was evaluated by the correlation between coherence scores and aphasia severity
(AQ in WAB-R), lexical diversity, and two informativeness measures (i.e.,, Correct
Information Unit and Main Concept scores). We hypothesize that coherence scores should
have strong correlations with AQs.

Lexical diversity pertains to a speaker’s range and breadth of vocabulary (Fergadiotis &
Wright, 2011). We utilized Guiraud’s R (Herdan & Guiraud, 1961), the root transformation
of the type-token ratio to measure lexical diversity, which has proven to be valid for
Mandarin aphasia discourse production (J. Chen & Chang, 2024). We do not anticipate
strong correlations between lexical diversity and coherence scores because diverse
vocabulary does not inherently indicate more coherent or logical discourse.

Discourse informativeness was quantified by Correct Information Unit percent (percent
CIU), following Nicholas and Brookshire (1993). CIU refers to words that are intelligible in
context, relevant to the content, and informative about the pictures or topic. To account
for the variations in text length, we calculated percent ClUs, i.e., the total number of words
that are ClUs divided by the total number of count words, for each story produced by each
participant, which has been demonstrated to be stable across tasks (Deng, Liang, et al.,
2024; Nicholas & Brookshire, 1993). We expect a strong correlation between percent CIU
and both global and local coherence scores.

Another measure of discourse informativeness is Main Concept score (MC score) that
evaluates the completeness and accuracy of main ideas in a discourse task (Kong et al.,
2016). The main concepts for each discourse task were first listed by two coders, and
disagreements were solved through discussion until a consensus was reached by both
coders (see Table A.2 for the main concepts for four tasks in the present study). Each
discourse sample was analyzed in terms of the presence, accuracy, and completeness of
all main concepts, which were then grouped into four categories: (i) accurate and
complete (AQ), (i) accurate but incomplete (Al), (iii) inaccurate (IN), and (iv) absent (AB).
A composite MC score was calculated using the formula “3 x AC+ 2 x Al+ 1 x IN + 0 x AB”
per person per task. We anticipate a strong correlation between MC scores and global
coherence because both measures assess the overall organization and clarity of discourse,
but a medium to strong correlation between MC scores and local coherence because the
two concepts are less closely aligned.

3. Results
3.1. Comparison of coherence scores between PWA and healthy control

Global and local coherence measures (see Figure 1) were each selected as dependent
variables and fitted with a separate linear mixed-effects model using the Ime4 package
(Bates et al., 2015) in R. Participant groups (healthy controls vs. PWA), tasks (Pic-Umbrella,
Pic-Window, S-Crywolf, S-Tortoise) were used as fixed factors. Two models were built to
test all main effects and interactions. For each model, the analysis was run with partici-
pants as random intercepts, using the Kenward-Roger degrees of freedom approximation
(as suggested by Halekoh & Hgjsgaard, 2014) to estimate p-values for the fixed effects of
interest (See Tables A.3 and A.4 for model details). Main effects for multilevel factors or



APHASIOLOGY (&) 9

Global Coherence Local Coherence

group

Control
PWA

N

Coherence scores

S-Tortoise Pic-Umbrella Pic-Window S-Crywolf S-Tortoise Pic-Umbrella Pic-Window S-Crywolf
Discourse tasks

Figure 1. Coherence scores of different tasks by Mandarin healthy controls and PWA. Note: pic =
picture description; S = story narrative.

interactions were reported using F-tests via the Anova function from the car package
(Weisberg & Fox, 2010) in R, rather than comparisons with the baseline level using t-tests.

For global coherence, there were significant main effects of groups but no main effect
of task types. In addition, there was a two-way interaction (group X task) (see Figure 1).
The analysis revealed significant main effects of group (F(1, 33.82) = 11.20, p < 0.001), no
main effects of task (F(3, 99.61) = 2.69, p = 0.05), and a significant interaction between task
and group (F(3, 99.63)=3.93, p=0.01). To further examine the main effects and the
interaction, we conducted pairwise multiple t-tests with Tukey adjustments. For the
main effect of groups, healthy controls (M = 3.58, 95% ClI [3.39, 3.77]) generally had higher
scores in global coherence than PWA (M =3.13, 95% Cl [2.94, 3.32]; t(33.8)=3.39, p=
0.002).

Post-hoc pairwise comparisons of the group by task interaction (see Table 5) showed
that healthy controls had significantly better performance in global coherence than PWA
in Pic-Umbrella (Mpya=3.18, 95% Cl [2.93, 3.43]; Mcontror=3.70, 95% CI [3.45, 3.94]),

Table 5. Group differences for global coherence scores
within each task.

Task df t p
Pic-Umbrella 84.07 2.96 0.004*
Pic-Window 82.50 0.60 0.547
S-Crywolf 84.07 410 <0.001*
S-Tortoise 84.07 2.72 0.008*

Note: Pic = picture description; S = story narrative.
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S-Crywolf (Mpya=2.96, 95% Cl [2.71, 3.21]; Mcontror=3.67, 95% Cl [3.43, 3.92]), and
S-Tortoise (Mpya =3.21, 95%C| [2.96, 3.46); Mconror = 3.68, 95% Cl [3.44, 3.93]) tasks.
However, their global coherence performances did not significantly differ in the Pic-
Window task (Mpya = 3.18, 95% Cl [2.93, 3.42]; Mcontro) = 3-28, 95% Cl [3.04, 3.52]).

Within each group we examined the differences in global coherence scores between
tasks (see Table 6). For the healthy controls, their global coherence scores were signifi-
cantly lower in Pic-Window (M = 3.28, 95% Cl [3.04, 3.52]) than in S-Tortoise (M = 3.68, 95%
Cl [3.44, 3.93]), Pic-Umbrella (M =3.70, 95% Cl [3.45, 3.94), and S-Crywolf (M =3.67, 95% Cl
[3.43, 3.92]). In contrast, for the PWA group, none of the task comparisons were statisti-
cally significant. The results indicate that task-related differences in global coherence
were evident in healthy control but not observed in the PWA group. See Table A.5 in the
online supplementary materials for means and confidence intervals of all global and local
coherence scores by each group and task.

For local coherence, we found a significant main effect of group (F(1, 33.83) =27.23,p
<0.001) and of task (F(3, 99.59) =6.71, p <0.001) but no interaction between task and
group (F(3, 99.61) = 1.16, p = 0.33). For the main effect of group, the control group (M=
3.52, 95% CI [3.29, 3.75]) performed significantly better in local coherence than PWA (M =
2.69, 95% Cl [2.46, 2.92]; t(33.8) =5.24, p <0.0001) in all tasks (see Table 7). For the main
effect of task, participants generally received lower local coherence scores in Pic-Window
(M =2.84, 95% Cl [2.64, 3.04]) than in S-Tortoise (M =3.24, 95% Cl [3.04, 3.44]; t(100.1) =
—3.78, p=10.002), Pic-Umbrella (M =3.26, 95% Cl [3.05, 3.46]; t(100.1) = —-3.94, p <0.001),
and in S-Crywolf (M =3.09, 95% Cl [2.88, 3.29]; t(100.1) = —2.34, p = 0.096). This indicated
that participants performed significantly worse in Pic-Window task compared with
S-Tortoise and Pic-Umbrella tasks. Comparisons between other tasks were not significant.

Table 6. Task differences for global coherence scores within each group.

Group Task comparisons df t p

Control S-Tortoise Pic-Umbrella 99.17 -0.10 1.000
S-Tortoise Pic-Window 99.17 3.17 0.011*
S-Tortoise S-Crywolf 99.17 0.08 1.000
Pic-Umbrella Pic-Window 99.17 3.26 0.008*
Pic-Umbrella S-Crywolf 99.17 0.18 0.998
Pic-Window S-Crywolf 99.17 -3.09 0.014*

PWA S-Tortoise Pic-Umbrella 99.17 0.23 0.996
S-Tortoise Pic-Window 100.98 0.26 0.994
S-Tortoise S-Crywolf 99.17 1.93 0.224
Pic-Umbrella Pic-Window 100.98 0.03 1.000
Pic-Umbrella S-Crywolf 99.17 1.70 0.331
Pic-Window S-Crywolf 100.98 1.68 0.339

Note: Pic = picture description; S = story narrative.

Table 7. Group differences for local coherence scores
within each task.

Task df t p

Pic-Umbrella 81.22 417 <0.001*
Pic-Window 79.64 3.25 0.002*
S-Crywolf 81.22 5.07 <0.001*
S-Tortoise 81.22 3.79 <0.001*

Note: Pic = picture description; S = story narrative.
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We also compared global and local coherence scores in the two groups by fitting
a linear mixed-effects model. Coherence score was taken as the dependent variable, while
group and coherence types were taken as fixed factors, and participants as random
intercept. We found significant main effects of group, (F(1, 33.94) = 20.89, p < 0.001) and
of coherence types (F(1, 244.08) = 25.16, p < 0.001). Importantly, there was a significant
interaction between group and coherence types (F(1, 244.08) = 14.35, p < 0.001). Within
each group we examined the differences between global and local coherence scores.
There was no significant differences between global (M =3.58, 95% Cl [3.37, 3.80]) and
local (M =3.52,95% Cl [3.31, 3.73]) coherence scores in healthy controls (t(244) = 0.88, p =
0.38). PWA group, by contrast, showed significantly lower scores in local coherence (M =
2.68, 95% Cl [2.47, 2.90]) than in global coherence (M =3.13, 95% CI [2.91, 3.34]; t(244) =
6.16, p <0.0001), suggesting that PWA had more difficulties in maintaining local coher-
ence than in global coherence.

3.2. Correlations of coherence score with other test results

Spearman’s correlation tests were conducted between global and local coherence scores
and Aphasia Quotients (AQ in WAB-R), lexical diversity R, CIU, and Main Concept scores
(see Table 8) for each task and each group. Correlation strength was decided based on
Spearman’s r values (r>0.70, very strong; 0.40-0.69, strong; 0.30-0.39, moderate;
0.20-0.29, weak; 0.01-0.19, no or negligible), following Dancey and Reidy (2017).

Significant correlations between AQ scores and both measures of coherence were
observed across three tasks (see Table 9), suggesting that both global and local coherence
are effective indicators for estimating the severity of aphasia.

A significant correlation between global coherence and lexical diversity R was
observed in the S-Tortoise task, but not in the other tasks (see Table 9). Similarly, local
coherence showed significant correlations with R in the S-Crywolf and S-Tortoise tasks but
not in others. In picture description tasks, both types of coherence scores were only
moderately or weakly related with lexical diversity. These findings suggest that coherence
have less consistent degree of correlations with lexical diversity across different tasks.

To examine the relationship between coherence and informativeness, we conducted
Spearman’s correlations between coherence scores and percent CIU. Results indicate
significant and strong correlations between both types of coherence and percent CIU in
all tasks (see Table 9), suggesting that coherence can reflect informativeness of discourse.

Table 8. Lexical diversity R, percent CIU, and MC scores of two groups in each task.

R % CIU MC Scores
Tasks Groups M SD M SD M sD
Pic-Umbrella Control 5.30 0.72 0.84 0.13 19.56 5.11
PWA 4.19 0.79 0.69 0.25 10.71 5.49
Pic-Window Control 5.20 0.44 0.74 0.22 10.00 4.20
PWA 3.79 0.78 0.65 0.22 5.56 3.50
S-Crywolf Control 5.75 0.81 0.82 0.11 18.72 5.52
PWA 4.46 1.10 0.59 0.29 7.06 5.29
S-Tortoise Control 6.52 0.88 0.83 0.11 18.28 4.73
PWA 4.08 1.05 0.58 0.28 9.53 426

Note: R = Guiraud’s R; % CIU = percent Correct Information Unit; MC Score = Main Concept score; Pic = picture descrip-
tion; S = story narrative.
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Table 9. Correlations of coherence scores with lexical diversity R, percent CIU, and main Concept
scores for PWA data.

AQ R % CIU MC Scores

Types Tasks r p r p r p r p
Global Pic-Umbrella 0.70 0.002* 0.04 0.885 0.8 <0.001* 0.50 0.042*
Pic-Window 0.71 0.001* 0.20 0.428 0.59 0.010* 0.74 <0.001*
S-Crywolf 0.48 0.052 0.40 0.108 0.57 0.017* 0.79 <0.001*
S-Tortoise 0.74 0.001* 0.53 0.030* 0.84 <0.001* 0.65 0.004*
Local Pic-Umbrella 0.76 <0.001* 0.26 0316 0.68 0.003* 0.63 0.007*
Pic-Window 0.58 0.012*% 0.34 0.162 0.47 0.047* 0.82 <0.001*
S-Crywolf 0.53 0.028* 0.56 0.020* 0.78 <0.001* 0.71 0.001*
S-Tortoise 0.73 0.001* 0.69 0.002* 0.84 <0.001* 0.67 0.003*

AQ = aphasia quotient; R = Guiraud's R; % CIU = percent Correct Information Unit; MC Score = Main Concept score; Pic =
picture description; S = story narrative.

Additionally, to investigate the relationship between coherence and the relevance to
core content of a discourse task, we conducted correlation analyses between coherence
scores and MC scores for each task. The results revealed significant and strong correlations
between both coherence measures and MC scores across all discourse tasks (see Table 9),
suggesting that both global and local coherence are strongly linked to the completeness
and accuracy of main concepts in aphasic discourse.

4. Discussion

The current study investigated global and local coherence of discourse produced by
Mandarin PWA and control group. PWA discourse received lower global and local coher-
ence scores than that of the control group. A significant group by task interaction was
found for global coherence, while a significant main effect for task was found for local
coherence. In addition, global and local coherence were significantly correlated with
aphasia severity and discourse informativeness in most tasks, but only significantly
correlated with lexical diversity in story narratives.

First, discourse produced by Mandarin PWA was generally less coherent than that by
the control group in both global and local coherence measures. Our findings are con-
sistent with previous studies on English (Coelho & Flewellyn, 2003; Olness & Ulatowska,
2011; Wright & Capilouto, 2012) and Cantonese PWA discourse (Kong et al., 2018, 2020),
suggesting that PWA experienced greater difficulties than the control group in organizing
content around the central topic and maintaining effective connections of adjacent
utterances within a discourse. Specifically, for global coherence, the discourse produced
by PWA involved frequent inclusion of tangential information or non-essential elabora-
tions that required the listeners’ efforts to infer. For local coherence, PWA discourse was
characterized by ambiguous or doubtful relations between contiguous concepts, render-
ing confusions in listeners. It should be noted that our findings differ from some other
studies (e.g., Glosser & Deser’s, 1990; Van Leer & Turkstra's, 1999) that found no group
differences. In these studies, PWA were asked to recount their personal experiences, e.g.,
family, work, and trauma stories, which lacked a consistent goal or theme for both groups,
leading to minimized differences between the two groups (Wright & Capilouto, 2012). In
addition, PWA seemed to show more deficits in local coherence than in global coherence,
consistent with previous studies (Van Leer & Turkstra, 1999). This may be a result of the
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different cognitive demands of global and local coherence (Rogalski et al., 2010). The
relative preservation of conceptual knowledge and planning abilities may partially pre-
serve global coherence, allowing PWA to maintain some topical focus. However, local
coherence requires moment-to-moment integration of adjacent linguistic and conceptual
information, which may place higher demands on attention and working memory.

Second, we found a main effect of task on local coherence, with significantly lower
scores in the Pic-Window task compared with other tasks, indicating that the Pic-Window
task was more challenging for participants in maintaining local coherence. These findings
supported the previous studies arguing that elicitation tasks and stimuli can affect
discourse production since they posed varying linguistic and cognitive demands
(Leaman & Edmonds, 2023; Van Leer & Turkstra, 1999). Several factors could contribute
to the low local coherence of the Broken Window task. First, topic familiarity could
facilitate the clear elaboration, as pre-existing knowledge can be conceptualized as
a cognitive schema that is activated when facing a more familiar topic (E. C. Li et al.,
1995). The story narrative tasks are relatively familiar to the participants, whereas the
content of stimuli in the picture description tasks is new to them. The prior knowledge
about the stories could facilitate the instantaneous organization of discourse structures,
enhancing the coherence between consecutive sentences. On the other hand, the unfa-
miliar pictures required additional interpretation during discourse organisation. In other
words, difficulties in interpreting the pictures might interfere with generating the adja-
cent sentences, which hampered the connections between adjacent utterances in dis-
course production. This was particularly evident with certain pictures, such as those in the
Broken Window task, where even the controls received relatively low global and local
coherence scores and the differences between PWA and controls became non-significant
in terms of global coherence.

Related to this, the significant group by task interaction for global coherence suggests
that the control group displayed variations in global coherence scores across different
tasks whereas PWA demonstrated consistently low scores across tasks. Global coherence
processing involves accessing semantic representations of real-world facts, concepts, and
relationships, as well as online integration and organization of ideas. These processes
place high demands on cognitive functions such as attention, working memory, and
concentration (Rogalski et al., 2010). Given that PWA exhibit cognitive disruptions in these
cognitive domains, their ability to maintain global coherence remained uniformly low,
regardless of task difficulty.

Third, both global and local coherence scores of Mandarin PWA discourse were
positively correlated with their AQs in all tasks, partially consistent with a previous
Cantonese aphasia study (Kong et al., 2020), suggesting that coherence measures can
effectively reflect aphasia severity in Chinese population. However, Kong et al. (2020) did
not find correlation between global coherence and AQ, which may be attributed to the
smaller AQ variation in their aphasia group (M4q = 87.3, SD = 9.22) than that in the current
study (Mao =78.4, SD = 12). A lower level of heterogeneity of the sample may obscure the
potential correlation between these factors.

Fourth, there existed correlations between global and local coherence and lexical
diversity, though with variations across different tasks. Coherence pertains to the logical
structure and meaning of a discourse (i.e., ideas are well-connected and easy to follow),
whereas lexical diversity refers to the richness and variety of vocabulary used. These two
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aspects of discourse can function independently: a discourse can be highly coherent
using a limited set of words, or can exhibit high lexical diversity but lack logical connec-
tions between ideas (Coelho & Flewellyn, 2003). We speculate this dynamic can be
modulated by task types. The strong correlations in story narratives, as in line with
previous studies (Andreetta & Marini, 2015; Marini et al., 2011; Wright & Capilouto,
2012), reflected the role of lexical selection in producing a well-formed and smoothly
flowing narrative. For PWA, difficulties in lexical retrieval led to compensatory strategies
such as repetitions and nonsensical fillers that directly disrupt global and local coherence
(Marini & Urgesi, 2012). Compared with story narratives, the correlations between lexical
diversity and coherence were weaker in picture description tasks. Both Broken Window
and Refused Umbrella present visually explicit elements and typically involve fewer
narrative components, requiring speakers to describe a static scene rather than construct
a dynamic narrative. These tasks can be accomplished with a more limited range of lexical
items while still maintaining structural coherence, as speakers can effectively commu-
nicate by using basic vocabulary to denote the main characters, objects, and spatial
relationships depicted in the images (Fergadiotis & Wright, 2011). Furthermore, since
picture descriptions allow a more straightforward listing of visible elements without
complex causal or temporal transitions, speakers can produce coherent descriptions
even with restricted vocabulary, further weakening the relationship between lexical
diversity and discourse coherence. This task-dependent variation reflects the fundamental
differences in cognitive-linguistic demands: story narratives require sophisticated voca-
bulary for complex plot development, while picture descriptions can achieve coherence
through simpler lexical choices focused on visible elements.

Fifth, global and local coherence were significantly correlated with discourse informa-
tiveness, as measured by percent ClUs and MC scores, for all tasks, suggesting that
coherence scores can reflect the informativeness of PWA discourse. This is in line with
the previous studies reporting significant relations between coherence and informative-
ness (Carlomagno et al., 2011; Hazamy & Obermeyer, 2020; Kong et al., 2018; Wright &
Capilouto, 2012) and main events sequencing (Kong et al., 2020; Ulatowska et al., 2013).
Considering this, we argue that coherence disruptions may be largely attributed to
decreased content and incomplete inclusions of events rather than reduced lexical
diversity. To be more specificc PWA tended to produce unintelligible, inaccurate, and
irrelevant information (as measured in ClUs, e.g.,, comments on task performance and the
task itself, or reiterating points; Hazamy & Obermeyer, 2020). Such tangential information
hampered the connection of one utterance to the central themes and to the adjacent
utterance in the context, thus influencing global and local coherence. In addition, PWA
were inclined to produce incorrect main concepts (e.g., the essential characters, locations,
and objects) or skipped them in their discourse, disrupting logical flows and reducing
both local and global coherence.

The present study provides valuable insights into coherence in Mandarin PWA dis-
course. In clinical settings, coherence rating provides a reliable assessment of discourse
organization without requiring labour-intensive transcription procedures. The systematic
application of these rating scales may also facilitate efficient monitoring of therapeutic
progress and enables evidence-based treatment planning that targets higher-level defi-
cits in discourse functionality, particularly in cases when basic linguistic competencies
have been restored. This methodological efficiency enhances clinical practicality for
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routine assessment protocols, especially when time and resources are limited. However,
some limitations warrant consideration. First, the study cohort primarily comprised PWA
with anomic aphasia, with all cases classified as mild to moderate in severity, i.e.,, PWA with
AQ above 50. Future research should explore potential differences in discourse coherence
across various aphasia types and severity to gain a more comprehensive understanding.
Additionally, longitudinal studies are needed to investigate how discourse coherence
changes throughout the course of rehabilitation, shedding light on the long-term effects
of therapeutic interventions.

5. Conclusion

The present study examined global and local coherence in Mandarin PWA discourse
production. The findings indicate that PWA experienced significant difficulties in main-
taining both global and local coherence relative to the control group. Task-induced
variations differed between global and local coherence. Task type affected global coher-
ence of discourse production by the control group, whereas the PWA group exhibited
consistent difficulties in maintaining global coherence across all tasks. Local coherence
was particularly compromised for the Broken Window picture description task. Moreover,
global and local coherence were significantly correlated with aphasia quotient, Correct
Information Units (ClUs), and Main Concept scores across all tasks, suggesting that
coherence measures can serve as indicators of aphasia severity and discourse informa-
tiveness. These findings underscore the importance of incorporating discourse-level
assessments into aphasia diagnosis and rehabilitation, enhancing the evaluation and
treatment of communication impairments in individuals with aphasia.
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