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ABSTRACT

Evidence suggests that discourse-level assessment in aphasia
should be implemented within clinical settings. However, existing
discourse measures that are time and labor intensive in process prevent
speech-language pathologists from applying such measures to their
clinical practices. This article provides an overview of a lexicon-based
analysis (core lexicon measure) that recently was developed and
investigated for clinical usability. A new approach to core lexicon
measures provides a simple scoring method with short instructions,
which may be practical and time efficient for assessment and manage-
ment of persons with aphasia. The article concludes with suggestions for
clinical application and implementation.
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Learning Outcomes: As a result of this activity, the reader will be able to (1) explain issues that arise in the

evaluation of discourse analysis in clinical settings; (2) discuss a novel, lexicon-based approach for measuring

word retrieval ability at the discourse level; and (3) implement core lexicon measures for the assessment of

PWA.

Over the past decade, perception of dis-
course outcome measures by clinicians and
researchers has shifted, from that of
a secondary measure to a primary measure in
aphasia assessment.1,2 Such change has ignited
researchers’ interest in the development of high-
quality measures which are psychometrically
robust.3 Despite the conceptual advancement
in discourse outcome measures, it is undeniable

that clinical application and usability of theoret-
ically well-established outcome measures have
been overlooked. Maddy et al examined
the extent to which clinicians have used dis-
course analysis in language assessment, finding a
gap between clinicians’ value of discourse analy-
sis and their actual practice exists.4 Specifically,
speech-language pathologists (SLPs) under-
stand the importance of discourse analysis for
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evaluating patients’ communicative exchanges.
However, resource-intensive procedures for
measuringdiscourse-level languageperformance
hamper SLPs use of discourse measures in
typical clinical settings. Bryant et al’s study
confirmed the barriers of discourse analysis in
clinical settings.5 In their survey, nearly half of
the clinicians reported that they have never
implemented discourse analysis during language
assessment. They responded that the processes
to elicit, transcribe, and analyze discourse samp-
les are burdensome.

For many years, the key elements for suc-
cessful, clinical outcome measures for discourse
analysis have been discussed. The first point
relevant to clinical use of discourse analysis
concerns a cost–benefit analysis.6–8 Clinicians
generally provide assessment and treatment on
the basis of a cost–benefit analysis for their
patients.6 It is doubtful that in this situation,
existing discourse measures are effective and
compelling means for assessing language perfor-
mance in a clinical setting. The second issue
concerns discourse elicitation techniques.6,9–11

Researchers suggested selecting discourse elicita-
tion techniques that best represent communica-
tive exchanges or best fit with specific outcome
measures while realizing the limited time in
clinical settings; however, how well these tasks
predict real-world communication is not well
known. A third point concerns the time and
training for completing discourse analysis.7,12 A
trained clinician generally requires more than
four times the actual length of the discourse
sample to complete only the transcription pro-
cess.13–15 This excludes the time required for
training to reliably complete the analysis and
completing the analysis, thus makingmany anal-
yses impractical for use in clinical settings. The
fourth issue concerns reliability of transcribing
and segmenting discourse samples. Generally,
discourse samples of persons with acquired neu-
rogenic disorders include verbal output errors
such as fillers and paraphasias, which reduce
the accuracy of the transcription. The inaccurate
transcriptions consequently lead SLPs to obtai-
ning imprecise results and assessments. Follow-
ing the completion of transcriptions, another
preliminary stage in the discourse analysis is
the identification of utterance structure relevant
to specific measures. Discourse samples can be

organized in a variety of ways. For example,
c-unit16 is one variation of T-unit,17 and while
roughly equivalent, it has some differences. Idea-
unit developed by Kroll is another variation of
t-unit, which was purported to be specific to the
communicative nature of language samples.18

National-unit19 and information-unit20 are also
alternate methods of language segmentation.
Microlinguistic level outcomes may be sensitive
to thewaywe segment discourse samples,7 as they
are measured by dividing the total number of a
specific utterance unit to avoid the impact of
lengthof discourse samples.Afifthpoint relevant
to clinical use of discourse analysis involves the
lack of normative data to provide clinical guid-
ance for interpreting results of the analyses.8,9,21

Without normative data, clinicians are unable to
interpret patients’ performance, or further assess
their linguistic changes following treatment.

Given the need for considering communi-
cation ability in persons with aphasia (PWA)
and the limited application of current discourse
methods in clinical settings, this review has three
goals: (1) to introduce the recently developed
concept—core lexicon measure as a clinician-
friendly tool; (2) to inform SLPs how to use this
measure for assessment; and (3) to demonstrate
potential application of the core lexiconmeasure
in clinical settings.

DEVELOPMENT OF CORE LEXICON
MEASURES
In 2010, MacWhinney and colleagues intro-
duced the use of TalkBank tools, a large shared
database for aphasia research.22 They indicated
the importanceof normative data as a comparison
for SLPs and researchers to readily contrast the
performance between cognitively healthy adults
and clinical populations. They focused on illus-
trating a method for studying the patterns of
lexical usage in structured narrative tasks. They
demonstrated how the essential verb and noun
lexicons required to deliver the Cinderella story
were identified from language samples. The 10
most frequently occurring nouns and verbs pro-
duced by the two groups were compared. The
researchers reported that six of the ten verbs were
in common between the two groups, and
the nouns produced by thePWAwere not tightly
linked to the Cinderella story as much as the
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nouns produced by the controls. The PWA
delivered the story using more general words,
such as man, girl, home, and shoe, whereas the
controls used precise target words such as prince,
fairy, and godmother. Although the researchers
did not provide further explanation regarding the
underlying reason for these findings, it could
be an indication of PWA’s difficulty to retrieve
target words in discourse. The same method was
applied to a procedural task of how to make a
peanut butter and jelly sandwich in a different
study.23 No difference in the top 10 essential
noun items and two different verb items in the 10
essential verbs were found between the control
and the PWA group.

Hudspeth et al further explored the Cin-
derella story by expanding the lexical options for
generating a lexicon list, and first referenced the
measure as core lexicon.24 Unlike previous
studies, for core lexicon lists, they selected
lexical items produced by greater than 50% of
the sampling cohort. Although they initially
intended to include adjectives in their core
lexicon list, the production of adjectives in
language samples did not reach the criterion
for lexical selection. As such, core verbs, core
nouns, and an aggregated core lexicon list
were generated, and then used to investigate
if the core lexicon lists differentiate aphasia
subtypes. Core verbs differed for the following
groupings: persons with anomic aphasia
produced more core verbs than persons with
conduction and Broca’s aphasia. Persons with
Wernicke’s aphasia produced more core verbs
than persons with Broca’s aphasia. Persons with
anomic aphasia produced more core nouns than
persons with Broca’s and Wernicke’s aphasia.
Persons with conduction aphasia produced
more core nouns than persons with Broca’s
and Wernicke’s aphasia. When considering
the combined core lexicon list, persons with
Broca’s aphasia produced less core lexicon items
than persons with anomic aphasia and conduc-
tion aphasia. These findings suggest that sepa-
rate core lexicon lists organized by word class
may be more useful than a combined core
lexicon list in that they demonstrate
varying degrees of discrimination among apha-
sia subtypes.

Following the same criterion, Dalton and
Richardson extracted all words produced for a

sequential picture description task (Broken
Window). Significant differences for number
of core lexicon items were found between the
PWA (N¼ 92) and control participants (N¼
166). Further statistical testing demonstrated
differences between aphasia subtypes and
controls. The researchers also used main
concept (MC) analysis—a measure of how
accurately speakers deliver the gist of the nar-
ration—and found statistically significant
correlations between core lexicon performance
and MC scores. They concluded that perfor-
mance based on the core lexicon measure might
reflect concept-level discourse abilities, and that
it may be related to PWA’s ability to construct
the content of the story.

In a recent study, age and word class was
considered when developing core lexicon lists.25

The researchers included 470 language samples
collected from cognitively healthy adults for
two narrative discourse tasks (Good Dog Carl
[GDC]26 and Picnic27) and identified the 25
lexical items for each core lexicon list (nouns,
verbs, adjectives, adverbs) among seven age
groups (20s, 30s, 40s, 50s, 60s, 70s, and 80s).
Eleven PWA were included to compare their
performance and percent agreement for each
core lexicon list was determined. Percent agree-
ment was calculated by comparing the total
number of items (25 items) within each list to
the number of items produced by each PWA.
Then, Spearman’s correlation coefficient was
computed between the percent agreement and
the overall severity of aphasia as determined by
the aphasia quotient (AQ) from the Western
Aphasia Battery—Revised (WAB-R).28 Sig-
nificant correlations were found between per-
cent of core verbs produced by the PWA and
AQs. Percent of core verbs produced also
differed between PWA based on fluency. The
participants with fluent aphasia produced a
greater percent of the core verbs than parti-
cipants with nonfluent aphasia. In a subsequent
study, the same group of researchers developed
a 25-core function word list by using the same
tasks and method.29 Significant correlations
were found between core function word agree-
ment and aphasia severity as measured by the
WAB-R. The researchers explained that the
absence of function words in PWA’s utterances
might be related to their attempt to adapt to
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impaired language processing. PWA tend to
use an elliptical strategy with function words
to compensate for their reduced cognitive
sources,30 resulting in reduced discourse
production.

CLINICAL USE AND IMPLICATIONS
OF CORE LEXICON MEASURES
Though only a handful of core lexicon studies
have been conducted with PWA, advantages of
using the core lexicon in clinical settings are
apparent. First and foremost, core lexicon mea-
sures are devised to measure lexical usage based
on normal language processing, aiming to pro-
vide a norm reference for clinical populations.
Given that observed deficits seen in PWA reflect
disruptions involved in normal processing,
understanding where a PWA’s performance
situates in the continuum of normal performance
is helpful for planning treatment. A second
advantage is that core lexicon measures provide
a checklist of the target lexicon items for a specific
discourse elicitation task, not requiring the typi-
cal time-consuming activities of other discourse
analyses (e.g., transcribing, segmenting discourse
samples, training). Bypassing this discourse anal-
ysis preparatory work helps achieve error-free
data and high-reliability across evaluators.
Lastly, core lexicon measures do not provide
lengthy guidelines that need to bemastered prior
to scoring. Once clinicians are familiar with the
core lexical item checklists, scoring can be com-
pleted with media (i.e., audio or video) files and
without transcripts and potentially in real time.31

Although not all previous core lexicon stud-
ies considered different word classes, develop-
ment of separate core lexicon lists by word class
has ecological importance. For example, selective
impairments of content words (nouns and verbs)
and function words have been reported across
aphasia subtypes, and thefindings ondissociation
patterns are mixed.32–39 There are suggestions
that there may be multiple factors that affect
word retrieval performance, such as linguistic
complexity and processing load. These factors
are intimately and differentially related depen-
ding on word classes, and retrieval of all word
classes is not equally impaired. In addition, it is
surprising that relatively little attention has been
devoted to modifiers as all word classes are

considered to be unique elements bearing a
semantic and/or syntactic role in discourse.40–43

Regardless of how or why these selective impair-
ments manifest in different aphasia subtypes,
what matters most to SLPs is how to examine
individually distinct profiles of language impair-
ments in PWA. In clinical practice, standardized
test batteries, such as the WAB-R28 and the
Boston Naming Test,44 are the most common
assessment tools used for evaluating severity and
type of aphasia.45–48 We are aware that such test
batteries are constructed with little consideration
of selective impairments of word classes in
PWA’s discourse processing.Therefore,multiple
core lexiconmeasures by word class can provide a
more complete understanding of PWA’s specific
lexical impairments in discourse, which will lead
to clearer rationale for diagnosis and intervention
plans.

Validity and Reliability of Core Lexicon

Measures

A substantive issue in adapting a new language
test to everyday clinical settings is whether
the measure is valid and reliable for quantifying
the intended linguistic behavior. The concern
about using a new measure for clinical purposes
can be addressed by statistically ensuring the
accuracy of the measure and foundation of
theoretical construct, which involves reliability
and validity tests. There are three types of
reliability associated with the quality of the
test: internal consistency, test–retest stability,
and inter-rater reliability.49 Internal consistency
represents the constancy of results across items,
which is generally estimated using Cronbach’s
a.50 Test–retest reliability reflects the stability of
results across time. Inter-rater reliability is a
measure of consistency between different exami-
ners administering a test, which can be estimated
by intraclass correlation coefficients (ICC).51,52

Validity is equally important in that a new
language measure that is reliable is not
always found to be valid.53 Validity has been
investigated from four different perspectives
relevant to aphasia language batteries: face valid-
ity, content validity, concurrent validity, and
construct validity.49 Face validity refers to
the degree to which tests appear to measure
what they were designed to measure. It is a
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subjective judgement by test administrators.
Content validity provides evidence about how
well a test measures the domain of functions
intended to be measured. Concurrent validity
represents the relationship between the score ona
test and scores on existing tests that are theoreti-
cally considered to index the same underlying
behaviors. Lastly, construct validity pertains to
the extent to which tests actually measure what
theywere intended tomeasure. Although studies
and development of core lexicon measures are in
their nascent stage, their reliability and validity
have been comparatively well investigated.

Dalton and Richardson focused on formu-
lating a broader picture of constructs of core
lexicon measures.54 To establish the construct
validity of the core lexicon measure, the resear-
chers used MC analysis, which is a measure of
how accurately speakers deliver the gist of the
narration. They hypothesized that PWA’s diffi-
culties to retrieve words required to deliver a
narrativewould impinge on their ability to deliver
the gist of the narration. Statistically significant,
positive correlations were found between the core
lexicon measure and MC after collapsing across
groups (controls andPWA; r¼ 0.868, p< 0.001)
and after separating groups for PWA (r¼ 0.738,
p< 0.001) and for the controls (r¼ 0.630, p<
0.001). Correlations were also significant and
positive for all subgroups: anomic (r¼ 0.710,
p< 0.001), Broca’s (r¼ 0.742, p< 0.001), con-
duction (r¼ 0.463, p< 0.001),Wernicke’s apha-
sia (r¼ 0.707, p< 0.001), and PWA who were
not diagnosed as aphasia byWAB-R (r¼ 0.519,
p< 0.001). The researchers concluded that the
core lexicon measure may reflect decrements in
information related to the content and structure
of the narrative.

In a recent study of core lexicon measures
with 11 PWA, Kim and Wright have yielded
encouraging data related to concurrent validity
and inter-rater reliability of their core lexicon
measures by story task (GDC, Picnic).55 Though
the core lexiconmeasurewas designed to provide
information about the typicality of language use,
it conceptually can be considered to index
microlinguistic levels of language ability. Based
on the examination byDalton andRichardson,54

the researchers hypothesized that performance
on core lexicon and macrolinguistic measures
would significantly correlate. As indices of mic-

rolinguistic measures, the researchers chose
three different outcome measures: information
units,56,57 syntactic complexity,58,59 and lexical
diversity.60–62 As indices of macrolinguistic
measures, coherence and thematic units63–65

were included. Results showed significant
correlations among core lexicon measures and
micro- and macrolinguistic indices, though dif-
ferent findings emerged depending on story
tasks and word classes. More specifically, for
GDC, significant correlations were found
between core nouns and coherence (r¼ 0.671,
p< 0.05), and thematic units (r¼ 0.736, p<
0.05); core adverbs and information units (r¼�
763, p< 0.05), and lexical diversity (r¼�0.661,
p< 0.05); and core function words and syntactic
complexity (r¼ 0.722, p< 0.05). For Picnic,
significant and positive correlations were
found between core verbs and syntactic com-
plexity (r¼ 0.616, p< 0.05), and lexical diversity
(r¼ 0.630, p< 0.05); core nouns and coherence
(r¼ 0.654, p< 0.05), thematic units (r¼ 0.627,
p< 0.05), syntactic complexity (r¼ 0.657, p<
0.05), and lexical diversity (r¼ 0.627, p< 0.05);
core adjectives and information units (r¼ 0.636,
p< 0.05), and lexical diversity (r¼ 0.701, p<
0.05); and core function words and coherence
(r¼ 0.778, p< 0.01), thematic units (r¼ 0.634,
p< 0.05), syntactic complexity (r¼ 0.803, p<
0.01), and lexical diversity (r¼ 0.824, p< 0.01).
We suggested that some core lexicon lists may
reflect linguistic processes across different levels
of discourse production.These findings served as
the first indication that core lexicon measures
may be a means of predicting lexical-semantic
features in discourse.

Along with establishing concurrent validity,
inter-rater reliability was investigated as another
critical psychometric property to be approved
prior to clinical use. To determine reliability,
absolute-agreement ICCwas calculated on scores
among four raters, who have varying experience
of discourse analysis, and determined the core
lexicon scores for each sample. The raters
were instructed to check the words from the
core lexicon list when they heard them in the
participant’s stories. In an attempt to consider
typical time available for clinicians in clinical
settings to complete assessments, raters were
able to listen to each story no more than two
times for each list. Results indicated that all ICCs
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were greater than 0.705, which is a cut-off of
strong reliability suggested by Shrout and Fleiss’s
guidelines.52 The researchers suggested that the
core lexicon measure would be a viable option to
reconcile ecological validitywith clinical usability,
given that only a one-time brief training session
was provided.

Taken together, the aforementioned
research findings provide empirical support
for use of the core lexicon measure in clinical
settings by demonstrating what core lexicon
measures are purported to measure. The use
of core lexicon measures permits clinical
examinations of word retrieval ability not only
at microlinguistic levels but also at microlin-
guistic levels. Moreover, as hypothesized by
researchers that core lexicon measures would
demonstrate higher reliability among multiple
raters, core lexicon measures hold promise as a
reliable measure. While these findings provide
sufficient evidence to apply this measure in
clinical practices, additional aspects of validity
and reliability should be established to provide
stronger evidence of the interpretation of test
scores.

Guidelines for Scoring Lexical Usage in

Discourse Using Core Lexicon Lists

Previous studies generating core lexicon lists
demonstrate different principles that possibly
affect clinical practices. Kim and colleagues’
core lexicon lists were constructed to consider
age-related differences in selecting lexical
items, and differential performance by word
class. Dalton and Richardson aggregated all
word classes across all age groups. Thus, Dalton
and Richardson’s core lexicon lists can be
applied to PWA of all ages. However,
since Kim and colleagues provide separate
core lexicon lists by age, SLPs should make
sure to use core lexicon lists applicable to
the patient’s respective age group. Researchers
investigating core lexicon measures have clari-
fied the common, simple rules for scoring
PWA’s word retrieval performance in dis-
course, which follows:

� Synonyms are not counted, due to the
importance of producing the specific target
words.

� Plurals, verb conjugations, and inflections
for the target core lexicon are scored.

� Only one point is given, regardless of fre-
quency of a target word presented in a
language sample.

Task instructions provided to PWA are
distinct depending on discourse elicitation
tasks. Table 1 provides detailed instructions
that researchers have used in their studies,
which SLPs can apply for clinical practices.
Instructions for Broken Window and the Cin-
derella story followed the AphasiaBank proto-
cols. See Appendices in the study by Dalton
et al for core lexicon checklists reported by
previous studies.66

Considerations for Assessment

In the clinical setting, SLPs may be confronted
with referrals for patients who report language
difficulties, but performance on standardized
measures does not demonstrate language
impairment. For example, a patient may report
language difficulties suggesting presence of
aphasia, but scores are at or above the diagnostic
cutoff on the WAB-R. Fromm et al recently
shed light on the importance of capturing subtle
language deficits in these patients, indicating
that standardized test batteries are not sensitive
to subtle linguistic deficits that can affect dis-
course-level language production.67 Returning
back to Dalton and Richardson’s study,54

omnibus median test demonstrated that core
lexicon measures differed the control group
from all aphasia subtypes, including those
who have had a stroke but are not aphasic by
WAB (NABW; N¼ 25). The core lexicon
measure also differed between the NABW
and persons with anomic (p¼ 0.002), conduc-
tion (p< 0.001), and Wernicke’s aphasia (p<
0.001) groups. The researchers did not intend
to provide such clear-cut classification of apha-
sia types based on the number of core lexicon
items produced by speakers. However, this
suggests that core lexicon measures appear
well suited for measuring subtle communicative
deficits in such patients.

Another practical implication of using core
lexicon measures within clinical settings is that
core verb lists can provide a sensitive account of
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overall language severity. Verbs are viewed to be
the building blocks and/or central themes of
utterances. Considering that verb representa-
tions are affected by knowledge of both lexical
and syntactic information, verbs should be
considered at the utterance level for assessment
as well as treatment.68 In Kim et al,29 they
conducted multiple stepwise regression analyses
to investigate which variables predicted overall
aphasia severity, as determined by WAB-R
AQs, among the five core lexicon items (verbs,
nouns, adjectives, adverbs, and function words)
for two stories (GDC, Picnic). For both stories,
results indicated that verbs were a significant
predictor of WAB-R AQs. For GDC, core
verbs alone explained 70% of the variance in
overall aphasia severity. For Picnic, core verbs
explained 81% of the variance. This is not to say
that core verb list should replace the language
battery measure, but it can be completed in
shorter time than the WAB, providing poten-

tially general information on language
performance.

Subsequently, Kim et al extended the scope
of use of core lexicon measures by applying the
measures developed based on language samples
obtained from wordless pictures books (GDC,
Picnic) to the language samples from the Cin-
derella story.69 Because a limited number of
function words are used in our daily life,70,71 the
researchers hypothesized that core function
word lists could be applied to generic language
samples, regardless of elicitation task and pa-
tient age. Moreover, simplified utterances with
the omission of function words is a typical
feature of nonfluent types of aphasia.72,73 For
these reasons, the researchers attempted to
investigate diagnostic accuracy for fluency. A
total of 208 PWA Cinderella story samples
(fluent, 110; nonfluent, 98) were retrieved
from AphasiaBank. Identification accuracy of
fluency was investigated using receiver

Table 1 Core Lexicon Protocols

Tasks Authors Instructions

Broken

Windowa

Dalton and

Richardson54
“Now I’m going to show you these pictures.” (Present picture series)

“Take a little time to look at these pictures. They tell a story. Take a look at

all of them, and then I’ll ask you to tell me the story with a beginning, a

middle, and an end. You can look at the pictures as you tell the story.”

Cinderellaa Hudspeth

et al24
“I am going to ask you to tell a story. Have you ever heard the story of

Cinderella?” (Make note of answer for demographic data. If answer is no,

ask participant to tell a fairy tale s/he knows.) “Do you remember much

about it? These pictures might remind you of how it goes. Take a look at

the pictures and then I’ll put the book away, and ask you to tell me the

story in your own words.”

Allow participant to look through book (assist with page turning if needed)

and then, if necessary, prompt: “Now tell me as much of the story of

Cinderella as you can. You can use any details you know about the story, as

well as the pictures you just looked at.”

If participant gives a response of fewer than three utterances, or seems to

falter, allow 10 seconds, then prompt: “What happened next?” or “Go on.”

Continue until participant concludes story or it is clear s/he has finished. If

no response, go to Troubleshooting questions.

Wordless

Picture books

(Good Dog Carl

and Picnic)

Kim et al25 “These are children’s books without words so that a person can make up

their own story. First, you will look through the book and get an idea of the

story. Then, you will start at the beginning and tell me the story that goes

with the pictures.”

“Look at this book, and when you are ready, tell me the story that goes

with the pictures.”

aAphasiaBank protocols.
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operating characteristic (ROC) curve analy-
sis.74 A cut-off score of 12 (out of 25) produced
a sensitivity of 82.7% and specificity of 65.3%.
The area under the ROC curve (AUC)75 was
0.814 (95% CI:0.757, 0.871, SE¼ 0.029, p<
0.001), suggesting that the core set of function
words was an accurate classifier for differenti-
ating participants with fluent aphasia from
participants with nonfluent aphasia. Using the
core lexicon list, 82.7% of those who are non-
fluent aphasia were correctly identified as being
nonfluent aphasia. Of all PWAwith fluent type
of aphasia, 65.3% were correctly identified as
not being nonfluent aphasia. Using the cut-off
score of 12 core function word items, the
identification accuracy was 84.1%. These fin-
dings demonstrate that core function word lists
may be more helpful when a quick screening
tool is necessary to identify fluency in PWA
(Tables 2 and 3).

In addition to the diagnostic purpose of
core lexicon lists, we hypothesize that the
effectiveness of treatment may be measured
using core lexicon measures. There is general

agreement in the literature that generalization
effects of treatment should be measured at the
discourse level, even when interventions are
implemented at the word level.76–80 In most
cases, PWA and their families’ ultimate goal of
treatment is to improve their ability to commu-
nicate with others in socially framed situations,
which has immediate relevance to discourse-
level language performance.81 In doing so,
SLPs may also predict PWA’s communicative
ability in a less controlled context through
discourse-level assessments following the treat-
ment.76 For example, semantic treatments, such
as Semantic Feature Analysis (SFA) treatment
for nouns and for verbs, have been frequently
used to improve semantic networks, which in
turn enhances PWA’s ability to retrieve
words.82 The degree to which such semantic
treatment at single-word or sentence levels
generalize to discourse-level production may
be a clinically and personally vital question for
SLPs, PWA, and caregivers. Conceptually, core
lexicon measures are considered to tap into
lexical semantics. When producing a target
word (target lexical item), the features for the
concept of the target words are activated, and
the activation spreads to the item in the lexicon.
Of all the lexicon items being activated, a lexical
item that receives the greatest activation is
selected. The activation from the selected
item propagates to the phonological represen-
tation to produce the target word. Following
this conceptualization, it seems reasonable that
core lexicon measures are particularly appropri-
ate for use in examining generalized improve-
ment to discourse.

Unlike nouns and verbs that are regarded as
the major class of content words, modifiers have
received considerably less attention in research
and clinical practices. Penn suggested that an
increased use of adjectives reflects elaboration of
verbal messages produced by PWA.83 In a later
treatment study, an extensive array of rehabili-
tation services (e.g., linguistic deficit-based
therapy, conversational practice, and training
in coping strategies) was offered to 18 PWA
who were tested at 3-month intervals for a year.
A significantly greater number and proportion
of modifiers (adjectives and adverbs) were
found at the end of treatment compared with
pretreatment. The researchers concluded that

Table 2 Demographic Data from AphasiaBank

Group N
(F:M)

Age

(SD)

Education

(SD)

Function

words

(SD) (%)

Fluent 110

(49:61)

62.0

(16.5)

15.5

(3.0)

62 (16.5)

Nonfluent 98

(46:52)

57.6

(12.6)

15.3

(2.5)

36.9 (21.8)

Mean 208

(95:113)

60.8 15.4 50.2

SD 13.0 2.8 22.9

Table 3 Performance Measures of Receiver
Operating Characteristic Curve

Value Lower

limit

Upper

limit

Sensitivity 0.827 0.743 0.893

Specificity 0.653 0.550 0.746

Positive

predictive

value

0.728 0.635 0.823

Negative

predictive

value

0.771 0.761 0.840
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production of modifiers manifested qualitative
changes in PWA’s language gain over the
course of language treatment. Additionally, in
studies of second language learning, it has been
suggested that adverbs serve as an integral
device to measure lexical variation84 and lan-
guage proficiency.85 Though studies ofmodifier
production in aphasia are scant, and core adjec-
tive lists have not been used to document
treatment effectiveness, it still may be beneficial
to examine their quantitative differences fol-
lowing the treatment sessions.

FUTURE DIRECTIONS AND
CONCLUSIONS
Previous theoretically developed discourse out-
come measures have failed to meaningfully
impact clinical settings. Unlike theoretically
focused measures, core lexicon measures are
empirically driven procedures, based on the
principle that discourse disruptions featured
in PWA lie on the continuum of normal
discourse. Katz et al reported that the average
number of initial assessment sessions imple-
mented are reported to be one or two for
inpatients with acute aphasia and outpatients
with chronic aphasia in theU.S. Veteran Affairs
and U.S. private sectors.48 In the short time
available for assessment, core lexicon measures
may serve as an alternative, ecological approach
to the assessment of language impairments at
the discourse level for SLPs requiring a clini-
cian-friendly discourse measure.

Core lexicon measures are a relatively new
method and as such, few studies exist that have
used the measure to quantify discourse ability in
PWA. Various discourse tasks and different
criteria to select lexical items to be included in
the measure have been used. The next logical
step, then, is to investigate these factors which
might lead to different outcomes. Currently, it is
unknown which criterion is better for construc-
ting core lexicon measures to accurately quantify
word retrieval ability at the discourse level.
Furthermore, PWA’s discourse performance
differs across different discourse elicitation tasks
that vary in cognitive and linguistic demands on
speakers.86,87 The degree of contextual support
provided in the illustrationsmaymake it possible
that PWAretrieve core lexicon itemsmore easily

for one elicitation task compared with another.
Finally, for core lexicon measures to be used in
everyday clinical settings, it is imperative to
examine the psychometric properties of the
core lexicon items, which will help achieve
more effective, precise outcomes with greater
measurement precision.
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