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ABSTRACT

ARTICLE HISTORY

This review examined previous research applications of linguistic
discourse analysis to assess the language of adults with aphasia. A
comprehensive literature search of seven databases identiﬁed 165
studies that applied linguistic measures to samples of discourse
collected from people with aphasia. Analysis of methodological applications revealed an increase in published research using linguistic
discourse analysis over the past 40 years, particularly to measure the
generalisation of therapy outcomes to language in use. Narrative
language samples were most frequently subject to analysis though
all language genres were observed across included studies. A total of
536 diﬀerent linguistic measures were applied to examine language
behaviours. Growth in the research use of linguistic discourse analysis
and suggestions that this growth may be reﬂected in clinical practice
requires further investigation. Future research directions are discussed to investigate clinical use of discourse analysis and examine
the diﬀerences that exist between research and clinical practice.
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Assessment of language impairment in aphasia is regularly conducted within clinical
speech pathology practice using psycholinguistic assessment tools. The standardisation
of such tools lends eﬃciency and reliability to the assessment process by providing a strict
set of instructions for administration, interpretation of results and classiﬁcation of impairment. However, such assessments may be limited in the results they provide by their
failure to consider the interaction between the structural, linguistic components of language – phonology, morphology, syntax and semantics (Prins & Bastiaanse, 2004;
Armstrong, Brady, Mackenzie, & Norrie, 2007). The focus on the nature of language
deﬁcits and how these may reﬂect regions of neurological damage captures the domain of
impairment within the World Health Organization’s International Classiﬁcation of
Functioning, Disability and Health (ICF) (World Health Organization, 2011). Further,
by controlling the administration environment and limiting potential distractions, the
cognitive demands that are present during typical language use and conversation are not
adequately represented in psycholinguistic testing contexts. Such outcomes have been
illustrated in research that demonstrated that persons with aphasia performed diﬀerently,
and in many cases better, in communicative contexts than in controlled testing conditions
(Mayer & Murray, 2003; Ulatowska et al., 2003; Kemper, McDowd, Pohl, Herman, &
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Jackson, 2006; Beeke, Maxim & Wilkinson, 2008; Herbert et al., 2008). With some people
with aphasia performing deceptively well on these standardised tasks, other means of
assessment should be considered.
In acknowledgement of these limitations, assessment methods have been developed
with a greater focus on the functional domains of the ICF–social participation and activity.
Termed functional assessments for their focus on communication activities and situations
experienced in the course of everyday life, these methods often require observation and
subjective rating of the ability to perform communicative activities (Armstrong, Ferguson,
& Simmons-Mackie, 2013). Another approach has been applied to discourse, or language
in use. The deﬁnition and scope of what is meant by discourse varies across disciplines,
but within speech pathology the term is typically applied to describe the way language in
use is structured above the sentence level (Armstrong, 2000). The functional approach to
deﬁning discourse also recognises the role that structures such as words and phrases serve
in meaningful conversational contributions (Ulatowska, Allard, & Chapman, 1990;
Cherney, 1998). For the purposes of this review, both the structural and functional
deﬁnitions have been considered in identifying discourse as connected language samples
representing any of the four discourse genres: exposition, procedural, narrative or conversational. While such a deﬁnition takes a very general approach to discourse, it is
necessary in the context of reviewing clinical and research approaches to such assessment
in order to consider all instances of discourse analysis use. Both the structural and
functional theoretical underpinnings of discourse utilise similar processes of language
sample collection and analysis to achieve an understanding of the way individuals with
aphasia use language to communicate. When considering the analysis of discourse,
deﬁnitions of the term as it is used in speech pathology generally describe the assessment
of language productions of only one individual, even in contexts where another may
contribute. Therefore, discourse analysis within speech pathology, and within this review,
assesses the language of only one speaker, excluding any contributions made by others.
When approaching this analysis, the researcher or clinician may consider linguistic, nonverbal or pragmatic components of language. Where the language of more than one
individual is included in the analysis, the term ‘conversational analysis’ is applied.
Through conversational analysis, interactive and pragmatic features of language beyond
the linguistic structures are also examined (Prins & Bastiaanse, 2004).1 This study focuses
on the analysis of linguistic structures within discourse contexts, referred to hereafter as
‘linguistic discourse analysis’.
Linguistic discourse analysis provides a supplementary form of assessment to psycholinguistic tools which allow the identiﬁcation of isolated impairments within single
linguistic domains by detecting additional diﬃculties and adaptive strengths that are
apparent when these domains interact (Huber, 1990; Coelho, Grela, Corso, Gamble, &
Feinn, 2005; Marini, Andreetta, del Tin, & Carlomagno, 2011). Linguistic discourse
analysis may also provide a means of identifying clinically signiﬁcant residual impairments
which standard measures may overlook when examining linguistic domains in isolation.
1

‘Conversational analysis’ is a term not uncommon in the speech pathology literature to
describe a general and less formal approach to the analysis of interaction and all interlocutors’
utterances. It diﬀers from Conversation Analysis (CA), the speciﬁc procedure for transcription
and analysis deﬁned by researchers such as Sacks, Schegloﬀ & Jeﬀerson (1974).
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This is particularly evident in studies that have applied the cognitive demands of dual task
conditions to the collection of connected language samples. Language performance was
adversely aﬀected by the concurrent completion of other activities, as were other activities
performed under conditions of divided attention (Murray, Holland, & Beeson, 1998;
Kemper et al., 2006). For example, in a group of persons with aphasia deemed ‘recovered’
by standardised testing requirements, Kemper et al., (2006) found that having the person
perform a motor task or ignore background noise while producing a language sample for
analysis resulted in reduced lexical diversity, grammatical complexity and idea density in
the resulting language samples. This additional sensitivity to language deﬁcits that can be
achieved using linguistic discourse analysis may reveal strengths and weaknesses that are
important in guiding interventions with a focus on functional language outcomes (Coelho
et al., 2005; Marini et al., 2011).
However, linguistic discourse analysis for the assessment of aphasia has been limited
within clinical speech pathology practice for a number of reasons which have been
discussed in the aphasia literature. Brady and colleagues (2012) suggested that the lack
of a clinically acceptable tool has led to the use of surrogate assessments in the form of
functional rating scales in clinical practice which act as a conduit to interpreting conversational language behaviours. Primarily, the time and clinical knowledge necessary to
complete each step of the linguistic discourse analysis process contributes to the impracticality and ineﬃciency of the tool within the clinical environment at several stages of
application (Armstrong, 2000; Togher, 2001). Clinicians must collect language samples,
transcribe them and, depending on the analysis to be used, code linguistic behaviours. The
analysis must be applied and the results of the discourse assessment interpreted. The time
necessary to complete the process in full has been estimated to range from 6 to 12 minutes
to for every minute of sampling collected (Elia, Liles, Duﬀy, Coelho, & Belanger, 1994;
Boles, 1998). When addressing their rationale behind an investigation of transcription-less
analysis, Armstrong and colleagues (2007) suggested that the time estimate may even
increase up to an hour for every minute of language to complete transcription alone.
While time is a leading barrier to clinical translation of linguistic discourse analysis
research, it has been suggested that further barriers exist at each step of the process.
The initial step of language sampling prior to linguistic discourse analysis requires
collection of language that is representative of that used by the person with aphasia.
Both the length and the type of sample that best represent language used for communication remains a debated issue. Collection of multiple samples covering diﬀerent genres
including narrative, procedure and conversation, has been suggested as a possible means
of sampling that may be necessary to ensure discourse represents language in use
(Armstrong, 2000; Olness, 2006). Following sample collection, appropriate measures and
methods for analysis must be selected based upon the language presentation of the
individual being assessed, and the parts of language that require assessment. Next,
clinicians require training in order to identify target linguistic behaviours within the
sample and perform an accurate and appropriate analysis. Finally, results of analysis
must be interpreted with knowledge of linguistic processing, language structure and the
patterns of impairment observed in aphasia required (Marini et al., 2011; Jaecks,
Hielscher-Fastabend, & Stenneken, 2012). With such a speciﬁc skill set necessary to
complete linguistic discourse analysis, clinicians may lack or perceive themselves to lack
the expertise required to perform such an assessment.
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These identiﬁed barriers may have a signiﬁcant impact on the clinical use of linguistic
discourse analysis. However, the literature has not been closely examined in order to
observe and collate evidence that may provide insight into the use of linguistic discourse
analysis. Ongoing applications of this method in research contexts despite the reported
barriers may suggest ways to facilitate clinical applications. In order to describe research
use, a review of the literature is necessary. The purpose of this review is to examine the
methodological applications of linguistic discourse analysis in aphasiology in order to
determine whether it is ongoing. A similar review that focused on the methodology of
studies rather than on ﬁndings/outcomes has been applied to the aphasiology literature by
Simmons-Mackie and Lynch (2013) in relation to the use of qualitative research methods,
and the characteristics and patterns observed in its application. They asserted that knowledge of ongoing use of qualitative methods would guide future research practice and
direction.
The aim of this review was to examine the research applications of linguistic discourse
analysis. The speciﬁc research questions were:
To what extent has the frequency of application of linguistic discourse analysis in
research changed over time?
● What have been the main purposes to which linguistic discourse analysis has been
applied?
● What methods have been used in the application of linguistic discourse analysis in
relation to discourse elicitation, transcription and linguistic analysis?
●

Method
A search of the literature was conducted in October 2014 in order to identify studies
utilising linguistic discourse analysis to examine language in adults with aphasia following
left-hemisphere stroke. This was repeated in September 2015 in order to collect studies
published in the period following the original literature search. Search terms were chosen
to focus on adults who had received a diagnosis of aphasia (aphasia, aphasic, dysphasia or
dysphasic) and studies using methods of linguistic discourse analysis, or linguistic analysis
of spontaneously or semi-spontaneously elicited connected language (discourse, communication/communicative, narrative or story). The resulting search string was as follows:
(aphas* OR dysphas*) AND (discourse OR communicat* OR narrative OR story) AND
adult. The search terms were used for an electronic database search of MEDLINE,
CINAHL Complete, Linguistics Language Behaviour Abstracts (LLBA), PsycINFO, Web
of Science (Core collection) and Nursing and Allied Heath Source (via Proquest) and of
the publisher database of Taylor and Francis. No restrictions were placed on the literature
search in relation to dates of publication in order to collect all relevant studies. A total of
7248 studies were identiﬁed.
For inclusion, studies met the following criteria: (1) used descriptive analysis of
language samples above the sentence level, or focused on the role that structures such as
words and phrases served in meaningful conversational contributions; (2) participants
were adults (over 18 years of age); (3) a diagnosis of aphasia had been made following lefthemisphere stroke; (4) the analysed language was spoken or written English and (5)
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reported original research into language in aphasia, i.e. not a review or discussion of
previously published research. Studies were excluded from the analysis if they did not
meet the inclusion criteria, and if they were: (1) duplicate copies of included studies; (2)
not published in a peer-reviewed journal and (3) not written in English. Linguistic
discourse analysis studies were deﬁned as those analysing structural linguistic elements
of language including lexical, grammatical and semantic structures within samples, by
providing a descriptive report or numeric representation of linguistic behaviours. These
were identiﬁed by author statement of the type of linguistic discourse analysis used, or
description of linguistic analysis of language samples elicited by spontaneous or controlled
means. Conversational analysis approaches that assessed interactive and extralinguistic
elements of language were not included in this review.
A diagram illustrating the assessment process for study inclusion is presented in
Figure 1. First, studies with multiple copies retrieved during the search were removed,
leaving only a single copy (629 results excluded). The titles and abstracts of each published
study were then reviewed by the ﬁrst author to assess whether they met the inclusion and
exclusion criteria. Those items that did not represent research (book reviews, conference
proceedings and editorials (i.e. the grey literature) (917 results) and publications reporting
reviews of existing literature (557 results) were excluded as these sources did not provide
detailed information regarding the linguistic discourse analysis methods used in research,
as were the focus of analysis in this review. Those studies that explicitly stated a research
population age or diagnosis that was not within the inclusion criteria (3851 results), a
population language other than English (197 results), a focus on physical or psychological
outcomes other than language (402 results) and use of assessments that did not use
analysis of linguistic features in productions longer than a single sentence (667 results)

Figure 1. Flow diagram of the decision process of sorting retrieved literature.
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were also excluded from the review. Following this exclusion process, 340 studies
remained. Full-text copies of these studies were retrieved for more comprehensive review.
Where it was unclear if the criteria for inclusion had been met after full-text review, a
decision was made through discussion and consensus between all researchers. Of the full
text-studies, a further 175 were excluded based on the previously mentioned criteria. One
additional study was removed from the analysis as it failed to identify if participants had
received a diagnosis of aphasia following their stroke.
The remaining 165 studies (see Appendix A) were assessed and relevant information
was extracted for analysis. Target information analysed from each study included the date
of publication retrieved from the reference; the purpose of linguistic discourse analysis
application identiﬁed in the aims of the study and in the report of the method; and the
methods of elicitation, types of language samples collected for analysis and the explicitly
stated linguistic discourse analyses applied to collected samples as reported in the Method
and Results sections of the studies. Only explicitly reported information was collected
from the included studies. Any incomplete data were reported as such in the results of this
review.
Once relevant data were extracted, it was analysed by grouping data into categories to
code across studies (see Appendix B). For elicitation and analysis procedures, these
categories were determined through the application of inductive reasoning to a list of
results obtained from the included studies. The number of studies within each category
was calculated. A random sample of 10% of included studies was selected for analysis by
the second author to establish coding agreement. Disagreement on the coding of linguistic
analysis measures was reviewed further through a collaborative training and discussion
process between all three authors, and re-analysis of a further random sample of 15% of
included studies, bringing the total to 25% of studies reviewed to assess agreement. Interrater agreement was as follows: year of publication, 100%; purpose of application, 86.7%;
discourse elicitation method, 86.4% and linguistic discourse analysis methods, 89.6%. The
reported results represent the consensus agreement achieved following discussion between
all authors of this review.

Results
All results reported in this section of the article are based on analysis of the 165 included
studies. As such, numbers represent a proportion of these 165 studies unless otherwise
stated.
Timeline
With no time restrictions placed on the collection of linguistic discourse analysis studies,
those identiﬁed as meeting the criteria for analysis spanned a period of 40 years (see
Figure 2). The reporting of research utilising linguistic discourse analysis methods
increased in the latter half of the 1990s by double the rate observed cumulatively over
the previous 20 years. When breaking down this trend to assess the diﬀerences between
descriptive analysis and treatment studies, the progression of descriptive research using
linguistic discourse analysis plateaued over time. However, treatment studies continued to
increase in number, with marked growth apparent in the late 2000s.
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Figure 2. Number of included review studies by date of publication.

Purpose of application
The included studies collected during this review reﬂected two diﬀerent research types: 87
treatment studies that used discourse to examine changes in language over time with
intervention and 78 descriptive studies that described language impairment or analysis
procedures. The type and scale of studies in each category are presented in Table 1.

Treatment studies
Within the 87 identiﬁed treatment studies, two types of studies were evident amongst
those included. Seventy-ﬁve studies utilised within- and between-subject repeated analysis
designs, comparing measures at baseline to post-treatment, illustrating changes in
Table 1. Average number of research participants by type of included study.
Study design
Descriptive studies
Case studies/series
Single group
Two groups
Three groups
Four+ groups
Subtotal
Treatment studies
AB design – case
AB design – group
means
Pre/post – case
Pre/post – single-group
outcomes
Pre/post – across
groups
Subtotal
Total

Number of
studies

Participants – mean (SD; Participants with aphasia* – mean
range)
(SD; range)

16
14
36
7
5
78

5.31
30.00
43.64
44.86
74.60
35.42

(5.86; 1–20)
(30.86; 11–101)
(43.29; 8–200)
(27.82; 15–103)
(44.25; 20–124)
(38.92; 1–200)

3.31
29.93
22.03
23.57
23.60
19.85

(2.73; 1–10)
(30.90; 11–101)
(21.15; 3–100)
(35.15; 5–103)
(21.82; 10–62)
(23.81; 1–103)

10
1

2.90 (2.13; 1–6)
13.00 (-; 13)

2.70 (2.00; 1–5)
13.00 (-; 13)

66
3

4.45 (3.88; 1–17)
31.00 (36.43; 8–73)

3.80 (3.16; 1–17)
28.00 (31.24; 8–64)

7

21.86 (16.43; 8–56)

21.86 (16.43; 8–56)

87
165

6.69 (10.34; 1–73)
20.27 (31.21; 1–200)

6.07 (9.61; 1–64)
12.58 (19.03; 1–103)

*English-speaking individuals with aphasia as a result of left-hemisphere cerebrovascular accident (CVA).
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connected language samples as a result of intervention. The remaining 12 studies used an
AB design to evaluate language ability in the presence and absence of a therapy condition,
such as a language scaﬀold in reciprocal scaﬀolding treatment, or the use of voice
recognition software to target written language. Across both study types, 76 of the total
87 studies reported either single case or case series research, with measures of change
calculated within individuals and then compared between cases. Linguistic discourse
analysis was used within all 87 treatment studies in three conditions: as a primary
outcome measure of intervention eﬀects in 36 studies, as a secondary outcome measure
in 19 studies and as a measure that aimed to determine if treatment eﬀects, measured by
other means, generalised to language in use in 37 of the included studies.

Descriptive studies
The 78 descriptive studies reported the use of discourse measures to describe the nature of
language impairment in aphasia. Included studies classiﬁed as ‘descriptive’ utilised both
group comparisons, single group, case series and case studies. Comparative studies
analysed the diﬀerences between the language skills of those with and without impairments, of diﬀerent severities of aphasia and of diﬀerent ages. Forty-eight studies analysed
between two and ﬁve diﬀerent groups of individuals to understand the patterns of
language impairment observed in aphasia. The remaining 30 studies analysed the language
of single individuals or a single group of individuals.
Descriptive studies examined two primary aims in the use of linguistic discourse
analysis with 10 studies focusing on multiple aims. Thirty-nine studies reported a case
or comparisons between two or more participant populations in order to describe
characteristics of language impairments, while 49 studies investigated the validity of
components of the linguistic discourse analysis process for language assessment. In
doing so, the sensitivity of analysis measures to the existence and severity of aphasic
language impairments was investigated. A subset of these studies (n = 14/42) explored
language sampling methods, and the eﬀects that these had on the analysis of language
structures. These studies investigated the eﬀects that the genre, task instruction and
context used to elicit language had on measured outcomes.
Review of included descriptive studies also identiﬁed 39 studies (of 78 descriptive studies)
that stated or suggested in discussions and conclusions that linguistic discourse analysis had
beneﬁts that applied to its clinical application as an assessment of aphasia. For example,
Armstrong and colleagues (2011) identiﬁed signiﬁcant diﬀerences in the outcomes of linguistic
analysis applied to monologic and dialogic discourse samples, indicating that the factors that
aﬀected the ability to produce dialogic discourse were multiple and complex. They concluded:
‘The further exploration of such factors in clinical assessments of individuals with aphasia is
hence essential if the clinician is to get a true picture of the speaker’s overall linguistic skills’
(pp. 1367).

Suggestions of clinical applicability of linguistic discourse analysis were evident in
examples provided by researchers to illustrate how their methods could be used in the
assessment and delivery of intervention to people with aphasia, for example, Capilouto,
Wright and Wagovich (2006) wrote:
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‘From a clinical perspective the ﬁndings suggest, ﬁrst, that the measurement of narrative
discourse is an important aspect of the assessment of individuals with aphasia, because of the
inherent importance of relaying the relationships between characters and events in daily life’
(pp. 214–215).

Another 17 included descriptive studies used the assertion that use of linguistic
discourse analysis is a vital component of clinical aphasia assessment as a rationale for
the investigation illustrated in their research paper. Such statements were used to explain
why the research was necessary for the discipline of speech pathology. For example, when
discussing the rationale for investigating the performance of persons with aphasia on a
particular discourse genre, Purdy (2002) stated that:
‘Clinicians often infer how patients [with aphasia] will actually perform tasks or activities of
daily living based on performance on procedural discourse tasks’ (p. 174).

Discourse elicitation
All reviewed studies involved the collection of discourse to provide a language sample
for analysis. In 158 studies, discourse was collected only in spoken format, while three
studies collected only written discourse samples. Four studies collected both spoken
and written language samples. Multiple methods were used across studies to elicit
language samples for analysis (see Figure 3). Language collected ranged from structured, predictable responses to speciﬁc questions and stimuli, such as telling of the
Cinderella story, to unstructured free conversation between familiar and unfamiliar
individuals. In some cases, the same picture stimuli was used to elicit a structured
sample; however the instruction provided with the presentation of the stimuli altered
the elicited discourse genre. For example, single pictures could be used to elicit an
expository description of content, or a narrative based on depicted events. Most
samples used only structured language samples, whereas unstructured discourse was
collected as the sole sample for analysis in 11 studies. Thirteen studies used both
structured and unstructured language samples. The most commonly reported sampling

Figure 3. Methods used to elicit language samples in studies for review.
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stimuli was the expository description of the Cookie Theft Picture from the Boston
Diagnostic Aphasia Examination (BDAE) (Goodglass, Kaplan, & Barresi, 2001), which
was utilised in 37 studies, closely followed by the telling of the Cinderella fairy tale after
viewing a wordless picture book, used in 29 studies. Narratives were the most used
discourse genre, utilised in 101 studies.
To elicit language samples, 27 studies used a single structured stimuli (e.g. The Cookie
Theft picture) that elicited samples that could be easily compared between individuals
(excluding personal narratives and structured conversation, which have highly variable
content between individuals) and did not collapse this with other samples. Across these
studies, six diﬀerent elicitation methods were used, precluding the comparison of language
samples and collation of data for meta-analytic purposes in this review. This resulted in an
absence of language samples that could be compared across studies precluded collation of
data for meta-analytic purposes in this review. Another 25 studies used a single elicited
sample, though these samples had less structure and varied in content. The remaining 113
studies elicited language using multiple genres and topics including procedures, personal
narratives, picture descriptions and narratives structured using picture sequences, and 77 of
these collapsed the samples to form one larger corpus for their analysis. The protocol
developed by Nicholas and Brookshire (1993), used in 19 studies, was the most used multiple-sample protocol across all included studies, with the Story Retell Procedure (Doyle et al.,
1998) (10 studies) and AphasiaBank Protocol (MacWhinney, Fromm, Forbes, & Holland,
2011) (three studies) also used for this purpose.
Sample preparation
Transcription of samples was explicitly reported in 121 of the 162 studies using spoken
language samples. In 50 of these studies, transcription was orthographic, with direct
transcription of words as they were spoken. The remaining 71 studies did not specify
transcription methods. This process was reportedly completed manually in each of these
cases by a trained transcriptionist, typist, trained student, researcher or research assistant.
Reliability of transcription was established through checking by a second individual prior
to analysis in 49 studies. The remaining 113 studies did not report their process for
establishing the reliability of transcription. Audio and/or visual recordings of spoken
language samples were reported in 109 studies (of 162 spoken discourse studies), and
92.7% of those using recording also reported transcription. In 24 studies, parts of the
transcribed language sample were removed prior to analysis to provide comparable sample
lengths between individuals. Further, in 43 studies, other elements were removed from the
language sample to prevent linguistic errors (such as paraphasias and unintelligible
utterances) from aﬀecting the outcome of analysis.
Discourse analysis methods
Once collected and transcribed, a large variety of methods were applied in order to analyse
language samples. Across the 165 studies included in this review, 536 diﬀerent measures
(e.g. counts, proportions and ratios) of various linguistic elements were applied to describe
various language behaviours observable through the analyses used. Due to this number
and the variety of base units used in the analysis of samples (T-units, C-units, utterances,
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Figure 4. Number of studies utilising measures of linguistic structure in each category of analysis.

sentences, words, narrative words, etc.), measures were grouped into 12 categories of
analysis which were related to three broad clusters of analytic foci: measures related to
language productivity (sample length, lexical diversity, speech ﬂuency, word ﬁnding
behaviours); measures related to information content (eﬃciency, cohesion, lexical, semantic/conceptual, schema-related) and measures related to grammatical complexity (morphological, word class, syntactic), shown in Figure 4. Calculation of sample length in
number of words was the most frequently applied measure (n = 55), followed by
quantiﬁcation of information content at the lexical level in the proportion of words that
were correct information units (CIUs) (Nicholas & Brookshire, 1993) (n = 43). The
calculation of measure outcomes was conducted manually by the authors in the majority
of studies (n = 147). It was the sole method used in 140 studies (84.8%), indicating that it
remained the dominant method of linguistic discourse analysis application. Computerised
analysis tools were used to generate measure outcomes in 15.2% of studies (n = 25). The
most frequently used computer software applications were Computerized Language
Analysis (CLAN) (MacWhinney, 2000) (used in 12 studies) and Systematic Analysis of
Language Transcripts (SALT) (Miller & Iglesias, 2012) (used in nine studies). Both of
these tools calculate a suite of measures from language samples. Across all studies, 61.2%
(101 of 165) reported that coding and/or analysis was checked by a second individual to
determine the reliability of the reported results.
The large number of measures was reﬂected in the use of multiple analyses in many studies.
While 28 studies used only a single category of analysis, only 10 applied a single measure within
that category to the language samples collected. These 10 studies were distributed across
treatment and descriptive studies. Where multiple analyses were used, some studies attempted
to establish a system that provided a comprehensive linguistic assessment of discourse.
Quantitative Production Analysis (QPA) (Saﬀran, Berndt, & Schwartz, 1989), the most frequently applied system used in 17 studies, combined a series of measures investigating sample
length, speech ﬂuency, lexical informativeness and grammatical complexity at all levels of
analysis. Other established multi-measure systems, including the Shewan Spontaneous
Language Analysis (SSLA) (Shewan, 1988), Proﬁle of Word Errors and Retrieval in Speech
(POWERS) (Herbert, Hickin, Howard, Osborne, & Best, 2008) and Language Assessment,
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Remediation and Screening Procedure (LARSP) (Crystal, Fletcher, & Garman, 1976), were
applied in no more than two studies each.
Summary of results
This review identiﬁed 165 studies that had applied linguistic analysis of discourse to assess
the language of people with aphasia. Over the past 40 years, the number of studies using
this method has increased from two identiﬁed studies in the late 1970s to 50 between 2011
and 2015. Applications of linguistic analysis of discourse fulﬁlled two key purposes. In 78
studies, linguistic analysis was used to evaluate the outcomes of language interventions,
and in 87 studies, the method was used to describe the nature of language function and
impairment in aphasia. The samples of discourse analysed across studies varied in the
degree of structure. The most structured samples, expository language elicited using the
description of a single picture, were used most frequently. However, narrative language
samples were analysed in 101 studies, making it the most analysed genre of discourse. A
total of 536 diﬀerent linguistic measures were identiﬁed in the included studies, analysing
language productivity, information content and grammatical complexity. The volume of
language calculated by counting the number of words produced was the most frequently
used measure, reported in 53 studies.

Discussion
Timeline of research
Research into the use of linguistic discourse analysis to assess the language of people with
aphasia has been reported for the past 40 years. The amount of research conducted in this
area over time has continued to increase providing growing evidence and insight to
illustrate the process of linguistic discourse analysis application. Particular growth was
evident in the number of treatment-based studies using linguistic discourse analysis over
this period.
The growth in studies utilising linguistic discourse analyses reﬂects the growth evident
in other areas of aphasiology research. For example, an analysis of studies utilising
qualitative methods in aphasia research by Simmons-Mackie and Lynch (2013) demonstrated a fourfold increase in studies in the second half of the 20-year period of the review,
which analysed studies from 1993 to 2013. The number of linguistic discourse analysis
studies increases by more than ﬁve times in the second half of the review period for this
study, though the review period was much longer. When making a direct comparison to
the publication of qualitative aphasia studies, the rate of growth in linguistic discourse
analysis research was less than half of that observed by Simmons-Mackie and Lynch
(2013). The increase in treatment-based studies alone, however, closely mirrored the
research growth observed in this comparable study.
The observed increase in the frequency of linguistic discourse analysis in the literature
did not appear to be greater than increases in other areas of speech pathology and
aphasiology research. Particularly in the domain of treatment studies, consistent use of
linguistic discourse analysis as a language assessment was observable despite the variability
and reported clinical limitations evident in the studies included in this review. This
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highlighted several interesting ﬁndings that required further discussion, principally in the
purposes for which linguistic discourse analysis was used, and the methods of analysis
applied to measure language outcomes.
Purpose of application
It was found that nearly half of the research studies included in this review investigated
the outcomes of various forms of language therapy, with linguistic discourse analysis
applied to measure changes in language associated with intervention. The application of
discourse in this context was necessary to indicate the social and ecological validity of
interventions for aphasia (Ballard & Thompson, 1999). In both clinical and research
environments, language treatments targeting language structures and impairments at the
word and sentence levels are common. While therapy may improve targeted language
structures, the use of linguistic discourse analysis can improve assessment with a view to
social participation and activity and indicate if therapy has brought about change in the
language used by persons with aphasia in their day-to-day communication. Studies
applying linguistic discourse analysis to measure generalisation illustrate a means by
which comparison of samples before and after treatment can be applied to demonstrate
the eﬀects of treatment on connected language. Where such generalisation measures are
not applied, it remains unknown if the intervention has any eﬀect on the language that is
of central importance – that which is used to interact and participate in social life.
A particularly interesting ﬁnding was the frequency with which studies made reference
to the clinical use of linguistic discourse analysis. These references were evident in
descriptive studies where the focus of research was on linguistic discourse measures and
language outcomes, rather than in treatment-based studies where the focus was placed on
the particular intervention method. Often reported and widely recognised limitations to
the clinical use of linguistic discourse analysis, particularly the time necessary to complete
an analysis, were thought to restrict this form of language assessment to the domain of
research. While assessment of discourse and connected language samples illustrated the
ways in which language was impaired in the context of communication to achieve
function in daily life, application of such practices to the clinical environment appeared
to be impractical. However, with more than half of included descriptive studies either
directly stating or suggesting that linguistic discourse analysis is a valid and used clinical
tool, the reported limitations may not have the impact on clinical application that has
been previously alleged. Future research will need to investigate the clinical use of
linguistic discourse analysis to further understand this ﬁnding.
Discourse elicitation
An issue of particular interest in the elicitation of discourse for analysis was the frequency
of structured sample use. The use of a language sample collected within the context of
conversation, whether structured or unstructured, in nearly a third of studies provided an
opportunity to collect a sample of the researcher’s desired length without changes in
discourse genre, by progression through conversational topics. Armstrong (2000) has
suggested that as language used in conversation is the form of discourse used for
human interaction, it is the most representative genre of language in use. However,
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such samples varied considerably from individual to individual on the basis of topic and
therefore semantic content, vocabulary and grammatical structure. This complicated
comparison of conversational samples within and between individuals, and may suggest
a reason for the apparent preference of researchers to use structured language samples.
The use of highly structured stimuli allowed for the collection of language that was
predictable, and therefore comparable between individuals. Semantic analysis especially
beneﬁted from the similarity between sample content, with omission of important information apparent in reference to normal or expected responses (Yorkston & Beukelman,
1980; Nicholas & Brookshire, 1995). Single-picture descriptions in particular were the
most used elicitation stimuli and provided the most structured language samples by
restricting the content and structure of language that could be used in responses.
Despite being the most applied method, outcomes have suggested that the amount of
language generated by such stimuli was insuﬃcient for the examination of discourse
ability in aphasia, typically resulting in a descriptive listing of observed items, rather
than a narrative sample that illustrated the grammatical and cohesive structures that
were central to discourse construction (Olness, 2006; Armstrong, Ferguson & SimmonsMackie, 2013).
While the use of structured samples simpliﬁed language sample collection and linguistic
discourse analysis, the absence of some discourse structures and the length of sample
produced highlighted the issue of representation. A single expositional picture description
may not demonstrate actual linguistic ability as would be evident in conversational
language. Brookshire and Nicholas (1994) suggested that the combination of multiple
structured language samples including expositional picture descriptions, procedures, picture-supported narratives and personal narrative recounts generated a language sample
that better represented actual language use. Multiple included studies collapsed language
samples collected using diﬀerent elicitation methods to generate a single language sample
for analysis. This combination of samples also generated the 300- to 400-word samples
that Nicholas and Brookshire reported as necessary for reliable analysis (Brookshire &
Nicholas, 1994). However, while this generated a greater volume of language, it created an
additional source of uncontrolled variability. Diﬀerent discourse genres varied in the
lexical and grammatical complexity of responses (Li, Volpe, Ritterman, & Williams,
1996), and within genres the variability occurred as a function of familiarity and diﬃculty
of the stimuli presented (Williams, Li, Volpe, & Ritterman, 1994). As such, collapsing
multiple discourse genres into a single language sample may have led to diﬃculty in one
particular genre being disguised by a lesser impairment in the linguistic structures
required to produce a less complicated sample.
Most studies included in this review reported the use of recording and transcription of
language samples prior to analysis. The application of these steps during the linguistic
discourse analysis process permits greater accuracy in the results obtained from the
assessment of language samples by permitting review of samples and ease of access for
measurement of linguistic structures (Ball, Howard, Müller, & Granese, 2013; Rutter &
Cunningham, 2013). As recording and orthographic transcription (i.e. transcription of
words) is integral to determining the accuracy and reliability of analysis, it is noteworthy
that so few studies reported that transcripts had been examined to determine accuracy.
Similarly, only just over half of included studies reported that the consistency and
reliability of their results had been determined. Without a means of establishing the
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accuracy of the language samples analysed and the linguistic outcomes reported, the
precision and replicability of reported research cannot be assured. An agreed method to
perform transcription and determine transcription reliability may be required to improve
the linguistic discourse analysis process. This is of particular importance when considering
that analysis can only be as accurate as the language sample transcript. The time and
resources available when completing the research may be a barrier to this process as a
second individual is needed to repeat the time-consuming transcription and analysis
process. Despite this, perhaps the reporting of inter- and intra-rater agreement should
be a requirement in research studies utilising linguistic discourse analysis, particularly
where it is used as a primary outcome measure to ensure the rigor of the analysis.
Discourse analysis methods
The large number of linguistic discourse analysis measures identiﬁed through this review
highlighted a key issue impacting on clinical translation of linguistic discourse analysis
research in aphasia. Selecting appropriate analysis measures for the assessment of language
is made more complex by the wealth of options identiﬁed in the research literature. Such a
substantial variety of linguistic measures were necessary across the studies as each
permitted the measurement of a unique component of linguistic structure across the
domains of language productivity, information content and grammatical structure. The
greater number of measures than studies occurred due to the use of multiple analyses in
the overwhelming majority of studies. In most cases, these measures deﬁned language
structures across multiple aspects of discourse structure and provided a comprehensive
assessment of language. For example, language volume deﬁned in the number of words,
ﬂuency in words per minute, information content in the number and proportion of CIUs
and eﬃciency in CIUs per minute were often used together and provided greater detail
than a single measure (Nicholas & Brookshire, 1993). This provided a systematic and
detailed report of language production ability, speciﬁc to the individual as no single
measure could capture the complexity of language as a whole (Saﬀran et al., 1989).
Where fewer measures were used, the result targeted a more speciﬁc domain of language
and may not have provided a comprehensive view of a person with aphasia’s language
function and impairment. This more speciﬁc analysis was generally selected by researchers
to meet the speciﬁc research aims and goals of their study. For example, analysis of the
number of verb form errors and the number of semantically accurate verbs used occurred
only in a study examining the eﬀects of a verb retrieval therapy (Maul, Conner, Kempler,
Radvanski, & Goral, 2014).
To encourage the use of a more comprehensive range of linguistic measures, researchers such as Saﬀran and colleagues (1989) proposed multi-measure systems such as QPA.
These systems were designed to provide greater detail to the linguistic assessment of
language samples, though they appeared to focus more speciﬁcally on grammatical
structures and outcomes (McEntee & Kennedy, 1995; Gordon, 2006). The absence of
language productivity and information content measures within these systems may have
limited their more widespread use as they were unable to provide a complete picture of
language. Researchers appeared to select measures tailored to their needs rather than use a
broad system that provided results that were not speciﬁc to the investigated research
outcomes. This was particularly evident in treatment-based studies where elements of a
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multi-measure method were often used, rather than the complete system. Descriptive
studies appeared to use more complete systems when investigating a concept such as
agrammatism, rather than the outcomes of a therapy that targeted a single grammatical
structure.
The most frequently applied analysis methods deﬁned linguistic behaviours at the word
and sentence levels, measuring the volume of language produced, the ﬂuency of production and the grammatical characteristics. These measures provided examination of the
sentence-level structures that are typically assessed using standardised assessments
(Chapman & Ulatowska, 1992). These particular measures may have been applied more
frequently within the speciﬁc population of people with aphasia due to the oft studied and
reported nature of aphasic impairment, whereby sentential structures are aﬀected while
higher level semantic and schematic structures may be preserved (Ulatowska, Doyle,
Freedman-Stern, & Macaluso-Haynes, 1983; Ulatowska, Allard, Reyes, Ford, &
Chapman, 1992). However, while evaluating the ability to use these structures in the
context of language in use is important, it was interesting to note the limited use of
measures that quantiﬁed aspects of cohesion, and information content at the schemarelated level. Measures of cohesion in particular were observed in the fewest studies
despite breakdowns in cohesion previously being recognised as an area of aphasic impairment (Lock & Armstrong, 1997). As cohesive and schema-related structures can only be
assessed at the discourse level (Sherratt, 2007), measures that examined them speciﬁcally
may have been expected more frequently in studies of linguistic discourse analysis in
aphasia.
While the large variation observed in discourse measures served a purpose in quantifying linguistic structures of language productivity, information content and grammatical
context, it also raised questions about the nature of linguistic discourse analysis in
research. The analysis of grammatical complexity in particular highlighted issues in the
variation between measures. Where even the base unit of analysis was not consistent
across linguistic discourse analysis applications – including phrases, clauses, T-units,
C-units, utterances and sentences – measures themselves could not be compared between
studies. The absence of an agreed analysis procedure precluded a meta-analysis of
discourse outcomes across research studies, and, clinically, the large number of measures
applied without any indication of those which may be most beneﬁcial to the assessment of
aphasia potentially confused the implementation of evidence to practice. While further
investigation may determine if an agreed core set of linguistic analysis measures could be
used to establish a recognised assessment of discourse in aphasia, this would perhaps limit
the eﬃciency of such a functional approach to language assessment. The included studies
demonstrated that linguistic measures were typically selected to meet a speciﬁc goal, or
measure a speciﬁc therapy target. An agreed form of analysis, while simplifying the
interpretation of results, could increase the ineﬃciency of discourse analysis as it would
introduce measures that may not be suited to all aphasia types and severities, and may not
be appropriate to measure the outcomes of activity and social participation goals at which
therapy is aimed.
In the current computer age, it was interesting to note that most studies used only
manual analysis of language transcripts. Despite the continued increase in the availability
of automated tools since they ﬁrst became available 20 years ago, their use remained
limited in included studies. These computer programs, particularly SALT (Miller &
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Iglesias, 2012) and CLAN (MacWhinney, 2000), provided researchers with a means to
analyse multiple linguistic structures at the lexical and morpho-syntactic levels simultaneously. The reliability of such tools was reported across studies, suggesting that they
could be highly eﬀective to facilitate a reliable and eﬃcient linguistic discourse analysis.
While the cost of software may have posed a barrier to the use of some programs, others
were freely available downloads that were available for access by researchers
(MacWhinney, 2000). The training necessary to appropriately use these tools may also
have posed a barrier to more widespread use in the research literature, with speciﬁc
transcription conventions needed to ensure the program can accurately identify target
behaviours (MacWhinney, 2000; Miller & Iglesias, 2012). However, as many studies
reported the use of appropriate transcription conventions even in the absence of computerised analysis, it is unlikely that this particular barrier was a signiﬁcant limiter of use.
The use of computer-assisted measures may also improve the clinical and research
feasibility of linguistic discourse analysis by reducing the amount of time necessary to
complete an adequate assessment (Frederiksen, Bracewell, Breuleux, & Renaud, 1990). For
computerised tools, training is needed for only the transcription process as computerassisted analysis removes the need for expertise related to each speciﬁc analysis completed,
making clinical education to assess discourse more viable. The completion of a multi-level
assessment with multiple measures calculated simultaneously from a single transcript
generates the necessary time eﬃciency that does not exist during manual discourse
analysis (Togher, 2001). Should computer-assisted transcription tools using voice-to-text
software also prove eﬀective in future trials, the eﬃciency of computer-assisted analysis
would be further supported. This could address reported concerns and limitations to
facilitate translation of linguistic discourse analysis to clinical aphasia practice.
Limitations
It should be noted that this review examined only the methodological applications of
linguistic discourse analysis to assess language in aphasia. As only the methodology was
investigated, no critical evaluation of included studies was completed. Studies were not
evaluated to examine potential bias that may have inﬂuenced discourse outcomes as only
the assessment protocol was examined. All observed applications of linguistic discourse
analysis were included in the review without examination of the quality of the research
reported. While the results of this review included evaluation of analyses that may not
have been implemented or reported in a rigorous manner, the results that were obtained
revealed a comprehensive picture of the research applications of discourse. Future
research may look to critically examine discourse applications and outcomes to provide
further insight into the use and reporting of such measures.
The focus on methodology resulted in large number of studies identiﬁed through the
literature search. The limited resources available to examine the wealth the data collected
inﬂuenced the decision to have only one researcher examining studies for inclusion in the
research and extracting relevant information regarding the use of linguistic discourse
analysis. The use of two examiners may have improved the rigor of the review process.
The decision was made to have a second reviewer examine a portion of included studies to
determine agreement in the classiﬁcation of the purposes of discourse use, language
elicitation methods and analysis measures used, in line with a previously reported
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methodological review (Simmons-Mackie & Lynch, 2013). The reliability of classiﬁcation
of analysis measures in particular was initially low, so further discussion and training was
implemented to establish consensus agreement on the classiﬁcation of measures. Some
disagreement remained due to fundamental diﬀerences in the interpretation of measures,
and the linguistic focus used by researchers in their applications of linguistic discourse
analysis. For example, the analysis of the number of diﬀerent nouns in a sample could be
interpreted as either a measure of grammar in word class use, or as a measure of linguistic
diversity. As the interpretation of linguistic measures and their classiﬁcation was somewhat subjective, this type on ambiguity and therefore disagreement in the classiﬁcation of
measures was to be expected.

Conclusions
This review revealed a large volume of research studies that have applied linguistic
discourse analysis to assess language in use in aphasia. These studies suggested that over
time, despite many reported barriers, the use of linguistic discourse analysis has continued, and studies in fact continue to propose that this pattern of use may reﬂect similar
ongoing application in clinical contexts. The use of discourse to examine generalisation of
therapy outcomes was a particular positive trend, encouraging the development of interventions with functional outcomes for people with aphasia. However, this review also
revealed shortcomings in the application and reporting of linguistic discourse analysis in
the speech pathology literature. The lack of agreed processes for conducting and reporting
transcription and analysis resulted in large variety of observed procedures, particularly for
language analysis. As such, questions were raised regarding the need for agreed procedures
that could facilitate the implementation of research in clinical practice. Further, the
incidental ﬁnding that computer-assisted analysis, while used minimally to date, may
support greater eﬃciency in the analysis process requires greater examination.
Investigating this in depth may provide detailed information to better understand and
facilitate the translation of linguistic discourse analysis research to the clinical assessment
of aphasia within the speech pathology profession. Such developments will further align
assessment procedures with the ICF to improve the social participation and functional
activity of people with aphasia.
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Appendix B. Coding categories for information extracted from included
studies
Sample elicitation methods
Exposition: an opinion or discussion describing or explaining an issue or topic
Picture description – a description of the content of a single picture
Picture sequence description – a description of the content of multiple
pictures forming a sequence. This may also be the description of a video
sequence with no linguistic content
Opinion – a personal opinion or perspective on an event, concept or idea (e.g. a
current aﬀair item, a popular book or movie)
Procedure: description of a process (e.g. how to complete an activity)
Narrative: an account of a ﬁctional or factual story with a background or setting, series
of events and a conclusion
Single-picture story – formulation of story with some temporal-causal
sequence based on the content of a single picture
Picture sequence story – formulation of story with some temporal-causal
sequence based on the content of multiple pictures forming a sequence
Narrative retell – relaying a story following a verbal structure/model provided
by an examiner. This may also be picture-supported
Fictional story telling – relaying a familiar fairy tale (e.g. Cinderella) after
revision of a wordless picture book, with pictures removed prior to narrative
production
Personal narrative recount – recounting an event that has happened to the
individual in the past (e.g. story of stroke)
Conversation: an interactive communication between two or more people
Role play – acting out a monologue or dialogue that may be used in another
context (e.g. conversational scripts)
Structured conversation – conversation guided by speciﬁc questions of exam
iner to control content (e.g. an interview)
Unstructured conversation – general conversation unrestricted by topic

Linguistic discourse analysis measures
(NOTE: analyses are applied both above and below the sentence/utterance level)
(For a comprehensive list of speciﬁc measures within each category, please contact the
authors)
Verbal productivity:
Sample length – quantiﬁcation of the amount of language units within a sample
(e.g. number of words, clauses, sentences, etc.)
Lexical diversity – the variety of vocabulary used in a sample (e.g. type-token
ratio (TTR), number of diﬀerent words (NDW), vocabulary diversity (D), etc.)
Speech ﬂuency – the rate of speech production in units per minute, or measure
ment of the length or number of dysﬂuent moment (e.g. words per minute
(WPM), proportion of dysﬂuencies per word, etc.)
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Word ﬁnding behaviours – linguistic structures or behaviours that indicate
diﬃculty retrieving words (e.g. paraphasias, delays, attempts at word produc
tion, etc.)
Information content:
Eﬃciency - the rate of information production per minute (e.g. Correct
Information Units per minute (CIUs/min), etc.)
Lexical – analysis of single words that are integral to the expression of the
information content of the sample as a whole (e.g. correct information units
(CIUs), propositional density, number of content words, etc.)
Semantic/conceptual – the elements that communicate the gist, theme or main
ideas of the language sample (e.g. information units (IUs), main events, story
propositions, etc.)
Schema related – analysis of the over-arching schematic structure or frame
work, speciﬁc to the elicited language genre, onto which information content is
mapped (e.g. number of temporal-causal sequences, utterances conveying back
ground or setting, number of procedural steps communicated, etc.)
Cohesion – the linguistic structures that tie the smaller lexical and grammatical
elements of a language sample together to form a whole (e.g. number of
cohesive ties, number of referential errors, use of conjunctions, etc.)
Grammatical complexity:
Morphological - the grammatical structure of language measured in the use of
bound and unbound morphemes (e.g. number of bound morphemes, use of
tense or plurals, etc.)
Word classes – the grammatical categories of words used within a language
sample (e.g. numbers of nouns, verbs, adjectives, closed-class words, etc.)
Syntactic – the structure of language at the sentential level (e.g. proportion of
sentences that are grammatically complete, number of words in sentences, etc.)

