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discourse stimuli that are sensitive to the Arabic language and culture from
70 neurotypical control adults and a matched group of 50 PWA. Transcription
agreement was assessed. A standard approach was used to evaluate construct
validity and interrater reliability for 16 discourse measures that assess fluency,
language productivity, information content, lexical-semantics, lexical diversity,
grammatical category, grammatical structure and syntactic complexity. Strong
measures were identified based on their psychometric properties, and norma-
tive data were established on these measures. Discourse performance of PWA
was then examined using the newly developed tool (ADAT).

Outcomes & Results: Transcription agreement was extremely high for all dis-
course stimuli in both groups. Eight discourse measures were proven to have
consistently very high construct validity and consistently very good to excel-
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lent reliability across the three stimuli in both neurotypical control and aphasia
groups: lexical information units, content information units, words per minute,
discourse duration, number of different words, number of complete sentences
and proportion of open and closed class words. Norms were established on these
measures, and cut-off scores of impairments were determined. Other measures
showed low construct validity and variable or poor reliability across the two
groups.

Conclusions & Implications: The newly developed, standardized, and norm-
referenced tool (ADAT) consist of three discourse stimuli and eight high-quality
discourse measures that assess multiple aspects of spoken discourse and were
able to differentiate PWA from neurotypical adults consistently. ADAT also
includes normative data and cut-off impairment scores. The tool has great poten-
tial to enhance clinical practice and research with Arabic speakers. Evidence was
provided that not all discourse measures are of high quality, as some are vulner-
able to differences between raters, discourse stimuli and groups. Clinicians and
researchers can use ADAT for accurate aphasia assessments, better management
plans and to monitor therapy effectiveness. ADAT can be further validated in

other clinical populations with language impairments.
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WHAT THIS PAPER ADDS

What is already known on the subject

» Discourse analysis is the gold standard approach to assess language deficits
beyond sentence level. However, existing discourse assessment tools are biased
towards English and European languages and Western culture. Additionally,
there is a lack of consensus on which discourse measures to use in aphasia,
and limited evidence of the psychometric properties of published discourse
measurements.

What this paper adds to existing knowledge

* A novel, standardized, norm-referenced Arabic Discourse Assessment Tool
(ADAT) was developed and validated in this study. ADAT was further val-
idated among PWA. The study provides evidence that not all discourse
measures are of high quality and thus should not be used with confidence.
Specific measures are vulnerable to the type of stimuli, the rater and/or
the tested group. On the other hand, eight discourse measures were iden-
tified to be reliable between different raters and across different stimuli for
the two groups, and they were able to differentiate the discourse perfor-
mance of PWA from neurotypical control adults. Normative data derived
from neurotypical control adults were established on these strong measures,
and the performance of PWA was classified as impaired based on these

norms.
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INTRODUCTION

Acquired language impairments following brain damage
or neurological disorders (i.e., aphasia) have a consid-
erable impact on discourse production. This can limit
communication with others and ultimately impacts the
quality of life and well-being of people with aphasia
(PWA) (Corsten et al., 2014). It is crucial to assess dis-
course production in aphasia for several reasons. First,
discourse assessment can contribute to a more accurate
diagnosis, it can guide clinicians and researchers to tailor
interventions and treatment objectives to target specific
areas of language impairments, and it allows clinicians
to monitor how PWA respond to interventions. Second,
discourse information provides insight into overall com-
municative performance because it reflects the person’s
ability to convey ideas, exchange information and partic-
ipate in social interactions (Bryant et al., 2016; Dipper &
Pritchard, 2017; Pritchard et al., 2017). Third, evaluating
discourse in aphasia contributes to our understanding
of the underlying mechanisms of language processing,
shedding light on how the brain supports the construction
of spoken discourse (Alyahya, 2023; Alyahya et al., 2021;
Alyahya, Lambon Ralph, et al., 2022; Ding et al., 2020).

Assessment of spoken discourse in aphasia

Discourse consists of connected language samples beyond
sentence and phrase levels, which is used to convey mean-
ingful messages (Bryant et al., 2016). Producing spoken
discourse is a complex task which requires the engagement
of several linguistic and cognitive processes, including con-
ceptual preparation of the intended message, activation of
semantic knowledge, word retrieval, syntactic processing,
phonological encoding, motor articulation, and regulat-
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What are the potential or actual clinical implications of this work?

* The present study provides a novel, standardized, norm-referenced, validated
discourse assessment tool that is culturally and linguistically appropriate for
use by Arabic speakers (ADAT). ADAT holds immense potential to enhance
clinical practice and research with Arabic speakers. The study also identified
strong discourse measures that can be used to assess language productivity,
information content, lexical-semantics, lexical diversity, grammatical cate-
gory, and syntactic complexity for accurate and comprehensive assessments.
This will lead to better rehabilitation management by guiding the development
of tailored client-centred interventions. ADAT can be utilized in clinical and
research settings in PWA and has the potential to be further validated with
other clinical populations.

ing content to convey a meaningful and relevant message
(Alyahya, 2023; Dell, 1983). Discourse involves the organi-
zation of coherent large units of language, and it can be
used to tell a story (narrative discourse), describe an event
(descriptive discourse), provide instruction (procedural
discourse), express an opinion (expositional discourse), or
facilitate interaction (conversational discourse) (Alyahya
et al., 2020; Dipper & Pritchard, 2017; Wright et al.,
2014). Recent work has shown that personal narratives are
potentially beneficial in assessing and managing spoken
discourse in PWA (Dipper & Cruice, 2018).

Clinical assessments of language impairments in apha-
sia are conducted using standardized assessment tools,
such as the Boston Diagnostic Aphasia Evaluation (BDAE)
(Goodglass & Kaplan, 1983), Western Aphasia Battery
(WAB) (Kertesz, 1982) and Comprehensive Aphasia Test
(CAT) (Swinburn et al., 2005). These tools provide an
overview of deficits within main language domains,
including spontaneous speech, comprehension, repetition
and naming, as well as general aphasia severity. However,
they do not optimally assess different aspects of discourse
production (e.g., informativeness, syntactic complexity
and lexical diversity). Spoken discourse in standardized
aphasia assessment tools are assessed using a single com-
posite picture description. Previous studies have provided
evidence that discourse genre and stimulus type can influ-
ence the linguistic elements of spoken discourse (Alyahya
etal., 2020; Olness, 2006; Schnur & Wang, 2024) Therefore,
it is essential that a variety of discourse elicitation stim-
uli are utilized in the assessment of spoken discourse. A
survey to speech—-language pathologists/therapists (SLTs)
revealed that only 6% of clinicians always use discourse
analysis in clinical examination (Cruice et al., 2020).
Another survey indicated that SLTs who utilize discourse
analysis as part of language assessment in aphasia used
judgement-based methods and relied heavily on clinical
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observation (Bryant et al., 2017). Time constraints and lack
of resources including norms and appropriate tasks were
reported to be the main barriers (Bryant et al., 2017; Cruice
et al., 2020).

Discourse samples are the gold standard approach to
assess spoken discourse and naturalistic language; they
provide rich data on language use and insights into various
linguistic elements of discourse (Bryant et al., 2016; Dipper
& Pritchard, 2017). However, there is a lack of consensus on
which discourse measures should be used, as highlighted
in a comprehensive review of studies that assessed expres-
sive language in aphasia using discourse analysis (Bryant
et al., 2016). This review found 536 different discourse
measures utilized in different studies (Bryant et al., 2016).
Bryant et al. (2016) argued that choosing a particular dis-
course measure is highly challenging because of the wealth
of measures used in the aphasiology discourse literature,
without any indication of which measures might be most
beneficial in aphasia clinical practice. The review indicated
that researchers typically select discourse measures tai-
lored to the goals of their research rather than utilizing
a body of measures that were not specific to the research
questions or a specific therapy target (Bryant et al., 2016).

Discourse measures must be robust in order to be used
to characterize the features of spoken discourse in PWA in
clinical and research settings. Specifically, the psychome-
tric properties of validity and reliability for each measure
must be tested. The discourse measure should be grounded
in relevant theory, it should measure a specific construct,
and scores on the measure should be consistent across
different raters. High reliability indicates that the mea-
sure can produce consistent results across different raters.
Validity refers to the extent to which a measure captures
important information about the underlying construct.
This includes: (1) content validity, which can be evalu-
ated by reviewing the relevance of the measure against a
theoretical model; and (2) construct validity, which refers
to the ability of the measure to differentiate between
groups, where scores on the measure show significant dif-
ferences between two groups (e.g., PWA and neurotypical
persons) (Sherratt, 2007). Some aphasiology studies have
evaluated the psychometric properties of spoken discourse
measures in aphasia (Brookshire & Nicholas, 1994; Kong,
2009; Nicholas & Brookshire, 1993). Nevertheless, such
studies are limited in number and had small sample sizes
(Stark et al., 2021). Thus, it is uncertain whether these dis-
course measures are of sufficient quality and appropriate
for clinical use (Pritchard et al., 2017). A working group
was recently established to recommend standards in the
collection, analysis, and reporting of spoken discourse in
aphasia. Through a systematic review, this working group
identified that a lack of understanding of the psychome-
tric properties of spoken discourse measures is a current

research gap. The group argued that knowing these psy-
chometric properties would allow the identification of the
best discourse measures to be used during clinical assess-
ments (Stark et al., 2021). The limited evaluation and
reporting of psychometric properties of discourse mea-
sures, is a gap in the aphasiology discourse literature that
has been addressed in the current study. Obtaining dis-
course measures with high validity and reliability would
encourage their consistent use across different studies to
assess language structure at the discourse level in PWA.
This would allow comparison of findings from different
studies.

Arabic aphasia assessment tools

Published standardized aphasia assessment tools tend to
be biased towards English and European languages and
the Western culture. The standardization of such tools is
essential because it allows reliable and efficient assessment
procedures. Recently, there has been increasing interest
in the development of aphasia assessment tools in other
languages, including Arabic. There are only a few aphasia
assessment tools in Gulf Arabic countries, which to date
have consisted of the following:

* The Arabic Object and Action Naming Battery (AOANB)
(Alyahya & Druks, 2016).

* An attempt to adapt the CAT for the use by Gulf Ara-
bic speaking, which is currently under development
(Khwaileh et al., 2016).

* The Short Aphasia Test for Gulf Arabic speakers (SATG)
(Altaib et al., 2021).

Due to the lack of Arabic comprehensive aphasia assess-
ment tools, SLTs in Arab countries tend to rely on informal
tests or the use of non-adapted Western English assess-
ments (Khoja, 2019). A survey to SLTs in Saudi Arabia
indicated that 89.2% of clinicians use the BDAE or the
WAB with Arabic speakers, either in their original form or,
more commonly, through translating these tests without
standardization, norm-referenced or cross-cultural adap-
tation (Khoja, 2019). The use of Western English aphasia
assessment tools to examine language impairment with
Arabic-speaker is problematic, as these tests are not sen-
sitive to the linguistic features of Arabic, nor the Arab
culture. Furthermore, adapting these tests for clinical use
without providing norms for psychometric testing might
lead to inaccurate diagnosis (Khamis-Dakwar & Froud,
2012), and clinical management plans. Arabic is the fourth
most spoken language worldwide, with over 280 mil-
lion native Arabic speakers (Saad & Ashour, 2010). This
highlights the need to develop assessment tools that are
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linguistically and culturally suitable for use by Arabic
speakers.

Current study

The purpose of this study was twofold. The first aim
was to develop novel, standardized, norm-referenced,
culturally and linguistically appropriate Arabic Dis-
course Assessment Tool (ADAT). The tool includes
three discourse stimuli: composite picture description,
storytelling narrative, and procedural discourse. The
second aim was to examine the psychometric properties
of content and construct validity and interrater reliability
of different discourse measures that assess fluency, lan-
guage productivity, content information, lexical diversity,
syntactic complexity, and grammatical structure that were
elicited using ADAT in neurotypical control adults and
PWA. ADAT can be used in research and clinical prac-
tice. The availability of such resources will significantly
improve the clinical management of Arabic speakers with
language impairments.

METHODS

This study was approved by King Fahad Medical City’s
Institutional Review Board (IRB No. 20-763).

Participants

Two groups matched on their age and education at the
group level were included in this study (i.e., a neurotypical
control group and an aphasia group). The control group
consisted of seventy native Arabic-speaking adults with
no self-reported history of neurological conditions or
brain injury, and normal and/or corrected-to-normal
hearing/vision (34 males; mean age = 48.24 years old (SD
= 9); mean education = 12.37 years of formal education
(SD = 5)). The aphasia group consisted of fifty native
Arabic-speaking adults (32 males; mean age = 50.6 years
old (SD = 16.3); mean education = 11.1 years of formal
education (SD = 4.95)) diagnosed with aphasia post-brain
damage (42 stroke, five traumatic brain injury, two post-
tumour resection and one viral encephalopathy). Their
aphasia was confirmed by the author using SATG (Altaib
et al., 2021), and the test indicated that aphasia severity
ranged from mild to severe across the group. Aphasia
participants has no history of developmental speech or
language difficulties prior to the onset of brain damage.
Participants with concomitant motor speech disorders or
cognitive disorders were excluded from the study. Aphasia
participants were medically and neurologically stable at

Disorders

the time of participation, as reported by their neurologist
(i.e., at least 1 month post-onset, mean = 16.8 months (SD
= 24.5), range = 1-104). In order to be able to provide a dis-
course sample, non-verbal participants (i.e., who could not
produce any spoken words on the SATG) were excluded
from this study. All participants were recruited from King
Fahad Medical City in Riyadh, Saudi Arabia, and provided
written informed consent before voluntarily participating
in this study according to the Declaration of Helsinki
under the approval of the local research ethics committee.

The development of ADAT
Discourse elicitation stimuli

Three culturally appropriate discourse elicitation stimuli
were used in this study. Two of these were picture-
supported stimuli that had been developed by the author
and a team of SLTs at King Fahad Medical City as part of
an unpublished in-house aphasia assessment test. The pic-
torial images were modified by the author to improve their
quality, for use in this study. No modifications were done to
the characters. In the current study, the cultural appropri-
ateness of the stimuli, in relation to their themes, events,
characters, and the quality of images, were determined in
two stages. Initially, five SLTs inspected the stimuli and
deemed them to be culturally appreciate. Second, a focus
group of 12 Arabic-speaking adults from the general pub-
lic of Saudi Arabia were consulted, and they confirmed
that the stimuli are culturally appropriate and did not have
suggestions for modifications.

The pictorial stimuli were black-and-white line-
drawings that were hand drawn by an artist. The first
stimulus, called the ‘Lounge’, is a black-and-white line-
drawing composite picture description (Figure 1) that
was developed based on the theme of the ‘cookie theft’
picture description (Goodglass & Kaplan, 1983), which
presents a multi-scene of characters and events including
two incidents. The theme of the picture and all characters
are appropriate to the Arab culture (e.g., drinking Ara-
bic coffee). This stimulus was used to elicit descriptive
discourse. It has been used in a previous study (Altaib
et al., 2021). The second stimulus, called the ‘Kitchen’, is
black-and-white line-drawing storyboard that was used
to elicit storytelling narrative (Figure 2). The theme of
this storyboard is also appropriate to the Arab culture
(e.g., it depicts a woman wearing a head scarf). The third
stimulus was used to elicit procedural discourse by asking
participants ‘how they prepare a cup of tea’.

The three stimuli were used to collect three discourse
samples from all participants, both neurotypical controls
and PWA. The picture-supported stimuli were kept in place
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FIGURE 1 ‘Lounge’ composite picture description stimulus.
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FIGURE 2 ‘Kitchen’ storyboard narrative stimulus (right to left as in Arabic language).

and participants were asked to describe what is going on
in the picture. They were allowed to look through the pic-
ture before describing it. No prompts were provided by
the examiner throughout testing. For the three discourse
samples, no time limit was imposed during responses.
Reponses were continuously audio recorded for offline
transcription and analysis.

Discourse transcriptions and analysis

Each discourse sample was transcribed verbatim (ortho-
graphically) by trained SLT assistants and checked against
the recording to correct for any discrepancies. Errors were
transcribed as they were heard in word form. A total
of 25% of the samples were randomly selected and tran-
scribed by another transcriber. Transcription agreement
coefficient was calculated for each transcript using point-

by-point percentage agreement to determine the degree of
transcription accuracy for each discourse stimuli.
Linguistic analysis was conducted on each transcript to
extract and code one to two discourse measures from each
language domain and in relation to the structure and con-
tent of the discourse, following Bryant et al. (2016), Marini
et al. (2011), Nicholas and Brookshire (1993) and Saffran
et al. (1989) as follows: token counts to assess fluency,
sample duration in seconds and words per minute (WPM)
to assess language productivity, correct information units
(CIU) as counts and percentages to assess information
content, lexical information units (LIU) as counts and
percentages to assess lexical-semantics, type-token ratio
(TTR) and number of different words (NDW) to assess
lexical diversity, proportion of nouns and verbs and
proportion of open and closed word classes to assess
grammatical category, number of morphemes to assess
grammatical structure, mean length of utterance (MLU)
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and number of complete sentences to assess syntactic
complexity. These measures have been selected over
other measures from the same domain (e.g., embedded
sentences for syntactic complexity) because they have
been frequently used in other discourse studies with PWA
(Alyahya et al., 2020; Armstrong, 2001; Ding et al., 2020;
Fergadiotis et al., 2013; Kong, 2009; Lau et al., 2022;
Martinez-Ferreiro et al., 2017; Olness, 2006; Schnur &
Wang, 2024; Wright et al., 2014).

Psychometric properties examination

To ensure content validity, all discourse measures used
in this study were theory driven based on previous lit-
erature (Bryant et al., 2016; Marini et al., 2011; Nicholas
& Brookshire, 1993; Saffran et al., 1989). Standard crite-
ria for psychometric properties examination were used
(Nunnally & Bernstein, 1994; Streiner & Norman, 2000).
Specifically, construct validity was deemed to be high
if the measure showed a significant difference between
the neurotypical control and the aphasia groups, whereas
very good interrater reliability was deemed if intraclass
correlation coefficient (ICC) was > 0.8 (Fleiss, 1971; Nun-
nally & Bernstein, 1994; Streiner & Norman, 2000). To
examine construct validity for each measure, differences
between the neurotypical control group and the apha-
sia group were examined using independent t-tests on
each discourse measure. We inspected the data, and it
met the assumptions of parametric statistics. A Bonfer-
roni correction for multiple comparisons was applied to
the p-value required for statistical significance (i.e., p <
0.01). To examine interrater reliability, 25% of the data
across both groups was analysed and coded by another
rater, and ICC was examined for each discourse measure
using two-way mixed effects model and absolute agree-
ment. To estimate variance due to differences between
raters, mean square between raters were used. Discourse
responses were collected from each participant once, as all
participants attended a single session. Thus, it was not pos-
sible to examine test-retest reliability. We also examined
whether the psychometric properties of validity and reli-
ability were consistent across the three discourse stimuli
(i.e., a high quality measure would not be vulnerable to dis-
course stimuli and groups, and would show high validity
and at least very good reliability across the three discourse
stimuli in both groups).

Normative data

Normative data were established for measures that showed
consistently high validity and at least very good reliabil-
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ity across the three discourse stimuli in both groups. This
involved generating descriptive statistics (mean, standard
deviation, and range), and determining cut-off levels of
impairment, with impairment being defined as scoring 1.5
SD below the mean of the neurotypical control group (as
recommended by Brooks et al., 2011).

Validation of ADAT in aphasia

Psychometric properties examination of ADAT in PWA
was conducted as described above. Furthermore, the per-
formance of every participant from the aphasia group was
classified as impaired on ADAT if they scored below the
impairment cut-off. The percentage of PWA with impair-
ments was then computed for each discourse measure
across the three stimuli.

RESULTS

A total of 207 discourse samples produced by neurotypical
controls were transcribed and analysed (i.e., three dis-
course samples from 67 participants, and two samples from
the remaining three participants, as procedural discourse
was not available due to technical issues). A total of 150
discourse samples by PWA were transcribed and analysed
(i.e., three discourse samples from each participant). The
data can be made available from the corresponding author
through a reasonable request.

Transcription accuracy

To determine the degree of transcription accuracy, tran-
scription agreement coefficient was calculated on 25%
of the transcripts that were transcribed by two indepen-
dent transcribers. The author independently calculated the
agreement between the two sets of transcripts using point-
by-point percentage agreement. The result revealed high
accuracy in both groups: (1) neurotypical control group:
91% agreement for descriptive discourse; 92% agreement
for narrative discourse; and 95% agreement for proce-
dural discourse; and (2) aphasia group: 92% agreement
for descriptive discourse; 92% agreement for narrative
discourse; and 95% agreement for procedural discourse.

Psychometric properties
Reliability

Interrater reliability for each discourse measure across the
three discourse stimuli in both neurotypical control and
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aphasia groups was examined using ICC on 25% of the
data that was analysed by two independent raters. ICC
values and p values are reported in Table 1. The findings
revealed significant, excellent reliability at p < 0.001 for
token counts, discourse duration, LIU counts, CIU counts,
%LIU, %CIU, NDW, number of morphemes, proportion of
open class words, and proportion of closed class words.
This excellent reliability was consistent across the three
discourse stimuli (descriptive, narrative, and procedural
discourses) in both control and aphasia groups. Number
of complete sentences showed significant, very good reli-
ability in the control group across the three discourse
stimuli, and consistently significant excellent reliability in
the aphasia group across the three discourse stimuli. The
reliability for WPM was significant but not consistent, in
which it was excellent for all three discourse stimuli in the
aphasia group, but it varied from good to excellent reliabil-
ity across the three discourse stimuli in the control group.
TTR showed consistent significant very good reliability in
the aphasia group, but the reliability in the control group
was significant good reliability for picture description and
storytelling narrative, but it was not significant for proce-
dural discourse. The reliability for proportion of verbs was
significant but varied from very good to excellent across
different discourse stimuli in the two groups. On the other
hand, proportion of nouns showed significant very good
reliability for all discourse stimuli in the control group, and
significant excellent reliability for picture description and
procedural discourse only in the aphasia group. Although
the reliability for MLU was significant and ranged from
very good to excellent in the aphasia group, it was only
good yet significant for picture description in the control
groups, but it showed poor and insignificant reliability
for storytelling narrative and procedural discourse in the
control group.

Validity

To examine construct validity of each discourse measure,
differences between the two groups on their performance
on each discourse measure was examined across the three
discourse stimuli. The results (Table 1 and Figure 3)
revealed significant differences (p < 0.001) between the
two groups that were consistent across all three dis-
course stimuli for CIU, LIU, TTR, NDW, WPM, MLU,
discourse duration, and proportion of closed class words.
The same results were obtained for CIU and LIU when
they were measured using counts and percentages. Pro-
portion of open class words also showed significant differ-
ences between the two groups at p < 0.001 for storytelling
and procedural discourse, and at p = 0.01 for picture
description. Number of complete sentences also showed

significant differences between the two groups at p < 0.001
for picture description, p < 0.01 for storytelling narratives
and procedural discourse. However, token counts, propor-
tion of nouns, and number of morphemes did not show any
differences between the two groups. Proportions of verbs
showed significant differences between the two groups for
procedural discourse only at p < 0.001.

In conclusion, the best measures with consistent high
construct validity and consistent very good to excellent
reliability across different discourse stimuli in both control
and aphasia groups were LIU, CIU, WPM, discourse dura-
tion, NDW, number of complete sentences, proportion of
open, and closed class words.

Normative data of ADAT

For measures that showed consistently high validity and
very good to excellent reliability, normative data (Table 2)
were computed for the three discourse stimuli (descriptive,
narrative, procedural) derived from the neurotypical con-
trol group. Impairments cut-offs were established for these
high quality discourse measures (Table 3).

Impaired discourse performance in PWA

The performance of PWA on the high quality discourse
measures was deemed impaired if they scored 1.5 SD below
the norms of the neurotypical control group as recom-
mended by Brooks et al. (2011). Results are summarized in
Table 3.

DISCUSSION

The present study provides and describes the develop-
ment of a novel, standardized, norm-referenced, discourse
assessment tool, which are culturally and linguistically
appropriate for use by Arabic speakers (ADAT). The
current study also examined psychometric properties of
construct validity and interrater reliability for several dis-
course measures that assess language productivity, fluency,
content information, lexical diversity, lexical-semantics,
grammatical structure, and syntactic complexity across dif-
ferent discourse stimuli (composite picture description,
picture-supported storytelling narrative, and procedural
discourse) in neurotypical control adults and PWA.

The findings from this examination revealed that, for
descriptive, narrative and procedural discourses in PWA,
the best measures to assess (1) language productivity:
WPM and sample duration rather than token counts; (2)
lexical-semantics: LIU (either counts or percentages);
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FIGURE 3
stimuli.
Note: Bar graphs show the group mean and SD (errors bars). *Significant difference at p < 0.01, **significant difference at p < 0.001.
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(3) information content: CIU (either counts or per-
centages); (4) lexical diversity: NDW rather than TTR; (5)
grammatical category: proportion of open and closed word
classes rather than proportion of nouns and verbs; and
(6) syntactic complexity: number of complete sentences

In the current study, a novel, standardized, norm-
referenced, discourse assessment tool (ADAT), was devel-
oped and validated among neurotypical Arabic-speaking
adults. Furthermore, ADAT was validated in Arabic-
speakers with aphasia. The tool accounts for linguistic
and cultural factors, and includes culturally appropriate
stimuli and norms derived from Arabic-speakers. The tool
also benefits from the availability of psychometric proper-
ties of multiple discourse measures that were tested not
only on PWA but also on an age and education matched
neurotypical control group.

Normative data was established from the neurotypical
control group on discourse measures that were deemed
of high quality. Normative data is essential for any assess-
ment tool, as it provides benchmarks and reference points
for comparison of an individual’s performance compared
to a representative sample of neurotypical people. This
comparison allows clinicians and researchers to determine
the extent to which a person with language impairments
deviates from what is considered typical or expected. The
availability of normative data also contributes to stan-
dardized assessment procedures rather than depending on
subjective judgment, ensuring that evaluations are consis-
tent across different settings and examiners. This serves
as a foundational component in developing robust and
reliable assessment tools. Moreover, normative data helps
establish cut-off scores (as conducted in this study) or per-
formance ranges that would enhance diagnostic accuracy.
Furthermore, normative data can guide treatment plan-
ning by providing a clear understanding of an individual’s
strengths and weaknesses relative to neurotypical people,
which allows clinicians to develop targeted interventions
that address specific areas of need.

The availability of ADAT will have a substantial impact
on the quality of clinical management and research for
PWA post-neurological disorders or brain damage in Ara-
bic countries, as well as Arabic speakers and bilingual
speakers (e.g., English—-Arabic and French-Arabic) immi-
grants living in non-Arabic speaking countries. ADAT can
replace the current problematic practice of using infor-
mal assessments or non-adapted English assessment tools
with Arabic speakers with aphasia (Khoja, 2019), which
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can result in inaccurate diagnosis and management (Altaib
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TABLE 3 Spoken discourse performance of people with aphasia.
Discourse Picture description Storytelling narrative Procedural discourse
Measures Proxy Cut-off Impaired Cut-off Impaired Cut-off Impaired
WPM Language 45 62% 46 66% 70 80%
productivity/speech
rate
Duration (s) Language 15 100% 13 98% 5 100%
productivity
CIU (%) Content information 65% 56% 64% 54% 69% 50%
LIU (%) Lexical-semantics 92% 72% 91% 82% 96% 76%
NDW Lexical diversity 17 44% 14 40% 8 16%
Complete Syntactic complexity 5 42% 4 46% 4 32%
sentences (1)
Proportion of Grammatical 0.32 24% 0.31 36% 0.43 44%
open class words complexity
Proportion of Grammatical 0.38 84% 0.34 54% 0.30 24%
closed class words complexity

Note: CIU, content information units; LIU, lexical information units, NDW, number of different words; WPM, words per minute. Impaired = percentage of PWA

showing impairment on this measure (i.e., scored below the cut-off).

et al., 2021; Khoja, 2019). The use of this validated tool can
lead to more accurate assessment of expressive language
deficits at discourse levels, which may also lead to better
clinical management.

Discourse performance of PWA

Using ADAT, the performance of PWA on an individual
level was dichotomized into impaired or not in compar-
isons to the normative data. It is interesting to notice the
range of variability in the discourse performance of PWA,
across the different measures reflecting the heterogenicity
of this group. Specifically, the findings revealed that over
two thirds of PWA had impaired language productivity and
lexical-semantics; over half of PWA had impaired content
information; whereas over a third of PWA had impaired
lexical diversity and grammatical complexity. These results
resonate with findings from other studies on PWA who
speak other languages, including English (Alyahya, Con-
roy, et al., 2022; Alyahya et al., 2021; Armstrong, 2001;
Fergadiotis et al., 2013), Chinese (Lau et al., 2022) and
Spanish (Martinez-Ferreiro et al., 2017). These compelling
results suggest deficits in multiple aspects of spoken
discourse in aphasia irrespective of the spoken language.

The quality of discourse measurements

Discourse analysis provides rich data and insights on var-
ious linguistic elements of expressive language (Bryant
et al., 2016; Dipper & Pritchard, 2017). Therefore, the qual-
ity of several discourse measures elicited during descrip-

tive, narrative and procedural discourses in PWA and
healthy controls was assessed in this study using stan-
dard psychometric criteria (Nunnally & Bernstein, 1994;
Streiner & Norman, 2000). The findings revealed variabil-
ity in the validity and reliability of the different discourse
measures in response to the discourse stimuli and tested
group. Importantly, certain measures showed variable
interrater reliability that were below good on some dis-
course stimuli (TTR, and proportion of nouns), and across
groups (TTR and MLU). Similarly, proportion of verbs
showed high construct validity on one discourse stimuli
but not on the other two stimuli. These inconsistencies
indicate that these specific measures are vulnerable to the
discourse stimulus and the tested group. Some of these
measures (TTR, proportion of nouns and verbs) are derived
from token counts. A further fine-grained analysis looking
into verb categories and weights could provide additional
insights into the linguistic features of words used by PWA
during spoken discourse. Verb categories, such as state
verbs (e.g., ‘know’, ‘believe’) and mental verbs (e.g., ‘think’,
‘remember’), represent distinct semantic classes that play
different roles in communication (Halliday, 2004). Verb
weights, such as light verbs (e.g., ‘make’, ‘take’) and heavy
verbs (e.g., ‘decide’, ‘analyse’), are associated with dif-
ferent cognitive and linguistic demands (Alyahya et al.,
2018). Investigating the distribution and usage patterns of
these verb categories and weights among PWA could pro-
vide valuable information about their semantic processing
abilities and conceptual organization.

Token count as a measure of fluency, proportion of
nouns as a measure of grammatical category, and num-
ber of morphemes as measures of grammatical complexity,
showed poor construct validity, as these measures were

95UB017 SUOLUWIOD aA 181D 3|t dde ay) Aq peuenob aJe sooiLe VO 85N JO o[l 1oy Akeld1T8UIIUQ AB]1M UO (SUONIPUOD-PUR-SWIS)ALIY"AB | 1M Afe.d 1 jBul JUo//Sdiy) SUORIPUOD pue swie 1 8y} 88S *[7202/90/72] uo AreiqiTauluo (1M ‘Areidi uopuo JO Aisiealun A Ad £80ET #869-09¥T/TTTT OT/IOPALIOY A8 | I Ale.d1|Bul|Uo//SciY WO. pepeojumoa ‘0 ‘v86909T



ALYAHYA

. Language &
International Journal of Communication

not able to differentiate the aphasia group from the neu-
rotypical control group. Moreover, MLU as a measure
of syntactic complexity showed poor interrater reliabil-
ity on all discourse stimuli in the neurotypical control
group, but not with the aphasia groups. Other measures
of syntactic complexity, such as embedded sentences and
sentence elaboration, could yield different findings with
respect to the validity and reliability of syntactic com-
plexity measures. As these measures (token counts, TTR,
MLU, number of morphemes and proportion of nouns and
verbs) did not show consistently high validity and reliabil-
ity across all three discourse stimuli and the two groups,
they can be deemed to be low in quality, and should be
avoided for clinical and research use as diagnostic or out-
come measures when using picture-supported descriptive,
narrative and procedural discourses with PWA.

On the other hand, other discourse measures showed
extremely high validity and reliability that were consis-
tent irrespective of the rater, discourse stimulus or group
tested (LIU, CIU, WPM, discourse duration, NDW, num-
ber of complete sentences, proportion of open and closed
class words). The results indicated that these discourse
measures can differentiate the performance of neurotypi-
cal control adults from those with aphasia, and they can
be measured reliably across different raters and differ-
ent discourse stimuli. It was critical to ensure consistency
of validity and reliability across different discourse mea-
sures, in order to eliminate the influence of contextual
factors, as previous studies have shown that discourse
stimuli can impact discourse features (Alyahya et al., 2020,
2021; Schnur & Wang, 2024), and that different discourse
stimuli may tap into distinct aspects of language and cogni-
tion (Bliss & McCabe, 2006). These high quality measures
can be used in clinical examination for a comprehensive
assessment of language impairments, accurate diagnosis,
and better planning of interventions. They also have the
potential to be used as outcome measurements to mon-
itor the effectiveness of aphasia intervention in clinical
rehabilitation and in randomized control trials.

Limitations

Discourse responses in this study were audio-recorded.
Future studies could also utilize videorecording during
discourse assessments of PWA, which allows the observa-
tion of other means of communication including pointing
or writing to augment deficits in spoken discourse, espe-
cially for people with severe aphasia. Moreover, as it is not
feasible to examine all discourse measures in one study,
we focused on specific discourse measures that have been
commonly used in previous discourse studies (Alyahya
et al., 2020; Armstrong, 2001; Ding et al., 2020; Fergadiotis

Disorders

et al., 2013; Kong, 2009; Lau et al., 2022; Martinez-Ferreiro
et al., 2017; Olness, 2006; Wright et al., 2014). Examin-
ing the psychometric properties of other measures that
have not been included in this study, and especially those
related to syntactic complexity (e.g., embedded sentences),
pragmatics and paralinguistics would be recommended in
future studies.

Implications and future directions

The development and validation of ADAT provide a useful
resource for Arabic-speakers. Moreover, the examina-
tion of the psychometric properties of several discourse
measures elicited during descriptive, narrative, and proce-
dural discourses in PWA and healthy controls identified
high quality discourse measures with very high validity
and reliability. This tool can be used clinically to assess
deficits in spoken discourse and guide the development
of personalized therapy goals and strategies to improve
spoken discourse in PWA. This involves a comprehen-
sive evaluation of the individual’s communication abilities
and addressing functional communication needs. Further-
more, the introduction of new validated Arabic discourse
assessment tool facilitates research advancements in the
field of aphasia. Researchers can investigate patterns of dis-
course impairment in Arabic-speaking populations, and
conduct comparisons between discourse measures elicited
in Arabic versus other languages. Such research con-
tributes to the cross-linguistic understanding of aphasia,
and enhances the broader knowledge base of language
impairments and language processing. The utilization of
these discourse measures with strong psychometric prop-
erties in neuroimaging research aiming to investigate the
neural underpinning of spoken discourse, could contribute
to the understanding of the underlying mechanisms of lan-
guage processing, and shed light on how the brain supports
the construction of spoken discourse. Furthermore, these
discourse measures have the potential to be utilized in clin-
ical and research settings to monitor therapy effectiveness
by tracking progress over time and assessing changes in
discourse performance in aphasia.

To examine the diagnostic sensitivity of the discourse
measures to language impairments in aphasia, the psycho-
metric properties should also be examined using a rep-
resentative sample of the population under study (Rohde
et al.,, 2018); that is, another control group of people
who have suffered brain damage or neurological condi-
tion but without language impairments. This would be an
avenue of future research. Another future research direc-
tion would be to examine the validity of ADAT among
other clinical populations with language impairments,
such as dementia.
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CONCLUSIONS

The current study presents and describes the develop-
ment of novel, validated, standardized, norm-referenced
ADAT. This tool holds immense potential to enhance
the accuracy and quality of clinical practice and research
with Arabic-speakers. The tool can be used to provide
a comprehensive understanding of individuals’ discourse
abilities, guide the planning of client-centered interven-
tions, and monitor therapy effectiveness. Assessing spoken
discourse in PWA is essential; not only because conversa-
tion between people relies heavily on producing contentful
discourse, but due to the strong impact of aphasia on
discourse production. The current study also established
psychometric properties of construct validity and inter-
rater reliability for various discourse measures elicited
using ADAT. The study provided evidence that not all dis-
course measures are of high quality, as some are vulnerable
to raters, type of stimuli, and tested groups. Thus, they
cannot be used with confidence in clinical or research
settings. The study also revealed the best discourse mea-
sures to be used to assess language productivity, lexical
diversity, lexical-semantics, content information, gram-
matical category, and syntactic complexity in aphasia:
LIU, CIU, WPM, discourse duration, NDW, number of
complete sentences, and proportion of open and closed
class words.
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