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Abstract
Establishing Psychometrically-Sound Measures of Linguistic Skills
in People With and Without Aphasia
During Unstructured Conversation and Structured Narrative Monologue
Marion C. Leaman
The body of work contained in this dissertation consists of seven studies investigating
conversational skills in people with aphasia (PWA). The predominant focus is on establishing
reliable measures of language skills in unstructured conversation in PWA. Overall, ten measures
are investigated, and much of the work is concerned with establishing interrater reliability and
test-retest stability. These measures are needed to determine generalization of aphasia
intervention to conversation, to inform treatment decision-making, and to develop future
interventions that have the capacity to improve language abilities at a conversation-level.
The initial work focused on microlinguistic skills (i.e., word and sentence-level language;
Leaman & Edmonds, 2019a; 2019c), and then evolved to include macrolinguistic skills
(discourse-level language) with a focus on global coherence (Leaman & Edmonds, in press) and
topic initiation (Leaman & Edmonds, 2020). In addition, questions emerged regarding: a) the
relationship of language production in monologue and in conversation (due to the predominance
of monologue testing, as opposed to conversation, in clinical environments; b) normative data for
the measures in monologue and in conversation; c) the sensitivity of the measures as treatment
outcome measures. Research questions regarding items a and b are addressed in the novel
research conducted for the dissertation (reported in the last two manuscripts in this document,
i.e., Dissertation Studies 1 and 2 (DS1 and DS2)), and item c is addressed in Obermeyer et al.,
(in press).

In addition, a related outcome of this research is a methodology, The Conversation
Collection Protocol (CCP). The CCP was developed to consistently collect unstructured
conversations that would have similar interactional features that could be used as language
samples. The protocol is based on conversational interactions in typical speakers, and is
primarily informed by the Conversation Analysis literature (for an overview see Schegloff,
2007). The CPP was piloted to train SLP conversation partners to use typical, familiar, social,
adult-style interactions during the conversations (rather than traditional therapy or instructional
behaviors) in the first study (Leaman & Edmonds, 2019a). The protocol was further developed
prior to data collection for the dissertation studies. In this development phase, the systemized
training protocol was expanded to include excerpted readings from literature regarding
conversational interaction, and a post-training quiz for the partners. In addition, a session fidelity
protocol was developed and implemented.
Use of the CCP in all of the studies contributed to achieving similarity in the SLP
partners’ interactional styles across conversational dyads, allowed fostering of social
conversations which were desired (i.e., as opposed to interview-style conversations often used in
the literature), and promoted the PWA to direct their own communication decisions and topics of
discussion which in typical therapy interactions may be drastically limited by the clinician
(Simmons-Mackie & Damico, 1999). The CCP resulted in high session fidelity (98-99%) across
the 27 SLPs who participated in the two dissertation studies. The CCP training also resulted in a
corpus of conversations that are similar in content and complexity (measured by mean length of
utterance and type-token ratio), with similar topics and an equitable distribution of topicinitiating utterances between the PWA and the partners (Leaman & Edmonds, 2019a; DS1).

This research agenda is motivated by a clinical need and vision for a dramatic shift in
aphasia intervention, which moves away from structured, decontextualized therapy tasks and
towards use of everyday conversation as the primary vehicle of intervention. Prerequisite to
development of such an intervention is development of outcome measures capable of capturing
real-world changes in conversation. Without such measures, it is not possible to determine
whether treatment has the intended effects on conversation.
Because conversation is a complex, multi-modal, and contextually-bound phenomenon,
treatment that improves everyday conversation could potentially affect many aspects of
communication. Change in conversation can be realized by treatment focused on verbal skills,
nonverbal skills, compensatory strategies, participation, and/or partner training, and ideally
should combine all of these communication parameters. Currently, measures and scales exist for
each of these areas, except for in the area of language ability in conversation. It is this clinical
and research gap, the lack of reliable measures to evaluate language in its most commonly used
context, conversation, that fuels this line of research.
The publications, in press manuscripts, and two manuscripts resulting from the
dissertation research are presented in their order of publication. Conclusions, clinical
implications, and future directions are presented in each. However, in brief summary, the
primary findings of this body of work are:
1. Reliability and Stability of Language in Conversation
Measurement of language production skills in PWA can be accomplished with a highlevel of reliability and stability for all measures investigated except for: a) the measure of
behavioral manifestations of lexical retrieval (LEXoth; Leaman & Edmonds, 2019a); and b)
referential cohesion (REF), which demonstrated variability that precluded test-retest stability in

two studies (Leaman & Edmonds, 2019a; DS1). The clinical implication is that language in
unstructured conversation, for certain measures, is reliable and stable.
2. Language Production Relationships in Monologue and Conversation
Language production in monologue does not tend to parallel language production in
unstructured conversation, thus performance during monologue therapy tasks cannot reliably
predict conversational language production for most measures investigated (DS2). Consequently,
language findings based on a monologue task (this research used a story narrative monologue)
cannot be extrapolated for understanding of conversational language skills for most of the
measures investigated. Thus, if the desired outcome of treatment is impact at a conversation
level, evaluation of the effectiveness of the intervention to achieve this aim cannot be estimated
with use of a story narrative monologue language sample. Further, development of intervention
relevant to language needs in conversation cannot be adequately developed based on a story
narrative monologue. Further investigation is needed regarding the relationship between single
picture description tasks and conversation in terms of language production skills.
3. Topic Initiation Mechanisms in PWA and Their Partners
PWA often use similar mechanisms to alert listeners that a new topic is being initiated as
their communication partners without aphasia, such as waiting for an old topic to end, or using a
marker like “oh, and by the way…”. In interactions between individuals without communication
disorders, these mechanisms are often layered and used simultaneously. However, the findings of
this research demonstrate that as aphasia severity increases, individuals use fewer simultaneous
mechanisms to introduce topics. In addition, for people with moderate to severe aphasia, the
fewer topic initiation mechanisms they use, the less successful they are during their topic
initiating utterances (Leaman & Edmonds, 2020). This work provides a broader analysis of topic

initiating behaviors in PWA with a larger sample size (n=10) than had been previously available.
In addition, it established a needed methodology for locating the beginning and end of topic
locations in unstructured conversation. This ability to reliably locate topics within conversation
is also key to the subsequent research regarding global coherence in conversation, which depends
on analysis of each utterances coherence to the overall topic being discussed (Leaman &
Edmonds, in press; DS1). An important clinical implication suggests that explicit teaching PWA
to use simultaneous methods of topic initiation may have therapeutic benefit to support a greater
level of successfulness when they initiate new topics during conversation. Further, teaching both
PWA and their regular partners about mechanisms of topic initiation may facilitate improved
awareness of these mechanisms with positive therapeutic effect in conversation.
4. Sensitivity of Linguistic Measures as Post-Treatment Outcomes
Evidence of stability and sensitivity of linguistic measures in conversation is provided in
an intervention case study (Obermeyer et al., in press). As a case study, this research suggests
preliminary evidence that a discourse-level intervention (Attentive Reading and Constrained
Summarization -Written) can affect change in conversation, and that measures investigated in the
research presented here may be sensitive to such change.
5. Development and Use of the CCP to Train SLPs as Conversation Partners
Although not addressed as a research question, the CCP appears to be effective as a
systematic method to collect unstructured conversations suitable for language analysis. Further,
the CCP training is brief (less than an hour), and a large group of SLPs (27) demonstrated
learning and adherence to the protocol, as evidenced by high session fidelity and resulting
conversations that are similar in terms of vocabulary use frequency, mean length of utterance,
type-token ratio, and even distribution of topic-initiating turns between the PWA and their

partners, and similar topical content across the conversations (Leaman & Edmonds, 2019a;
DS1). Further, in the dissertation research over 90 conversations were collected using the CCP
training (some were not analyzed due to subsequent ineligibility of the participant), and no
conversation resembled an interview or traditional didactic therapy interaction. The clinical
implication is that SLPs can be efficiently and effectively trained as conversation partners to
collect unstructured (social) conversational samples for the purpose of assessment.
Next steps in this line of research are detailed in the conclusion of each of the seven
articles and manuscripts. In addition, a summary of the findings and future directions based on
the entire body of work are included in the Epilogue of this dissertation.
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Research Note

Conversation in Aphasia Across
Communication Partners: Exploring
Stability of Microlinguistic Measures
and Communicative Success
Marion C. Leamana and Lisa A. Edmondsa

Purpose: The aim of this study was to determine if people
with aphasia demonstrate differences in microlinguistic skills
and communicative success in unstructured, nontherapeutic
conversations with a home communication partner
(Home-P) as compared to a speech-language pathologist
communication partner (SLP-P).
Method: Eight persons with aphasia participated in
2 unstructured, nontherapeutic 15-minute conversations,
1 each with an unfamiliar SLP-P and a Home-P. Utterancelevel analysis evaluated communicative success. Two
narrow measures of lexical relevance and sentence frame
were used to evaluate independent clauses. Two broad
lexical and morphosyntactic measures were used to evaluate
elliptical and dependent clauses and to evaluate independent
clauses for errors beyond lexical relevance and sentence
frame (such as phonological and morphosyntactic errors).
Utterances were further evaluated for presence of behaviors
indicating lexical retrieval difficulty (pauses, repetitions, and
false starts) and for referential cohesion.

Results: No statistical differences occurred for communicative
success or for any of the microlinguistic measures between
the SLP-P and Home-P conversation conditions. Four
measures (2 of lexical retrieval and 1 each of communicative
success and grammaticality) showed high correlations across
the 2 conversation samples. Individuals showed variation of no
more than 10 percentage points between the 2 conversation
conditions for 46 of 56 data points. Variation greater than
10 percentage points tended to occur for the measure of
referential cohesion and primarily for 1 participant.
Conclusions: Preliminary findings suggest that these
microlinguistic measures and communicative success have
potential for reliable comparison across Home-P and SLP-P
conversations, with the possible exception of referential
cohesion. However, further research is needed with a larger,
more diverse sample. These findings suggest future assessment
and treatment implications for clinical and research needs.
Supplemental Material: https://doi.org/10.23641/
asha.7616312

C

disability (Davidson, Worrall, & Hickson, 2003; Mayer &
Murray, 2003; Wallace, Worrall, Rose, Le Dorze, Cruice,
et al., 2016). Aphasia often leads to loss of social interaction,
potentially resulting in isolation, depression, job loss, and
even loss of identity (Cunningham & Ward, 2003; Shadden,
2005).
The fundamental importance of conversation in daily
life has lead researchers and clinicians to shift their focus
over the last 30 years to include development and delivery
of treatments that result in improved discourse skills in PWAs
(Bryant, Spencer, & Ferguson, 2017; Wallace, Worrall,
Rose, & Le Dorze, 2016). However, despite conversation
being the most ecologically valid language context for rehabilitation efforts, research has been hindered by concern
that conversation-based language samples may be too variable to use as a basis for measurement in assessment and
treatment because of possible influence by factors such as

onversation is an essential mechanism through
which humans interact, making it central to aphasia rehabilitation (Armstrong, 2000; Brady, Kelly,
Godwin, & Enderby, 2016). It is the pathway through
which ideas, opinions, and life experiences are shared, and it
promotes social identity (Polanyi, 1985). Persons with aphasia
(PWAs) and their families express that conversation is their
greatest communication need. It is their primary concern
and figures heavily in their perception of communication
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the conversation partner or topic (Armstrong, 2000; Doyle,
Goda, & Spencer, 1995; Lindsay & Wilkinson, 1999; Prins
& Bastiaanse, 2004; Wilkinson & Wielaert, 2012). In addition, development of treatments aimed at improving conversation is challenged by limited research exploring the
relationship between linguistic impairments and conversational success (Boyle, 2011; Linnik, Bastiaanse, & Hӧhle,
2016; Ulatowska & Olness, 2000; Wilkinson, Beeke, &
Maxim, 2003). Lack of a framework to define and measure
conversational success further complicates such an endeavor.
The need for this research is becoming progressively
critical, with a recent call for a core outcome set of discourse measures (Dietz & Boyle, 2018), including for conversation (Kurland & Stokes, 2018). The current health
care environment in the United States demands that speechlanguage pathologists (SLPs) select evidence-based treatments that can demonstrate meaningful and measurable
progress while meeting the real-world needs of individuals
(World Health Organization, 2001). Noncompliance with
these service delivery requirements may result in noncoverage
of services by third-party reimbursers, a potentially devastating consequence for PWAs and their families. Within
the realm of communication disorders, recovery of capability
in conversation is the most fundamental real-world need
of importance to all stakeholders. However, not only are
clinicians lacking measurement tools for linguistic impairments in conversation, but foundational research necessary
to develop such tools is sparse (Hula, Fergadiotis, & Doyle,
2014; MacWhinney, 2014; Wallace, Worrall, Rose, &
Le Dorze, 2018; Whitworth, 2018). Without reliable tools
to measure linguistic skills in conversation, intervention
for rehabilitation of conversation-level language skills cannot
receive the research attention it requires.
In response to the demands and needs of PWAs and
their families, clinicians are including conversation in their
interventions, with recent research showing that 86%–91.5%
of SLPs report assessing and treating conversation in PWAs
(Bryant et al., 2017; Sirman, Beeke, & Cruice, 2017). However, very few (18%) report using measurement to inform
assessment, guide treatment, or measure outcomes, with
98% of SLPs reporting informal observation as their method
of evaluation of conversation (Sirman et al., 2017). Furthermore, there are no practice guidelines indicating whether
linguistic difficulties observed in informal assessment conversations with the SLP are reflective of the difficulties experienced with the home communication partner(s). Without
research addressing this question, it is unknown as to whether
basing treatment on these assessment findings would reliably meet the everyday conversation needs of PWAs (Lindsay
& Wilkinson, 1999; Wilkinson & Wielaert, 2012). The incongruence between the importance of conversation and the
paucity of evidence-based treatment research has resulted
in SLPs squeezing conversation-level intervention in around
the edges of structured, easily measured decontextualized
language tasks, often perceived of as “the real work” of
therapy (Holland, 1998; Sirman et al., 2017). Consequently,
most SLPs use conversation as a therapeutic context but
do so without the availability of objective measurement to
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gauge progress and with limited availability of evidence-based
treatment research (Armstrong, 2018).
In the absence of needed conversation-level measures for linguistic performance, discourse in PWAs is often evaluated through monologue-level language samples,
which are more easily controlled than natural conversation
and thus have established methods of measurement (Boyle,
2014; Capilouto, Wright, & Wagovich, 2006; Marini,
Andreetta, del Tin, & Carlomagno, 2011; McNeil, Doyle,
Fossett, Park, & Goda, 2001; McNeil et al., 2007; Nicholas
& Brookshire, 1993, 1995; Saffran, Berndt, & Schwartz,
1989; Shewan, 1988; Whitworth et al., 2015; Wright &
Capilouto, 2012). For example, narrative discourse (picture
description, story-tell, or retell) and procedural discourse
(e.g., how to make a peanut butter and jelly sandwich)
language samples are often used as proxies for everyday
conversation to aid treatment planning or to assess whether
treatment has generalized to discourse. However, research
over the last 20 years demonstrates that discourse genres
are not interchangeable. Findings within one discourse
context may not be extrapolated to other contexts due to
both their structural variation (e.g., the need for a story
grammar in narrative discourse but a step-by-step format
in procedural discourse) and their varied linguistic and
cognitive demands (Boyle, 2011; Dipper, Pritchard,
Walkden, & Cruice, 2018; Linnik et al., 2016; Longacre,
1996; Olness, Ulatowska, Wertz, Thompson, & Auther,
2002; Pritchard, Hilari, Cocks, & Dipper, 2017), including extrapolation from monologue-level discourse to conversational discourse (Beeke, Wilkinson, & Maxim, 2007;
Kurland & Stokes, 2018; Wilkinson, 1995). Thus, although
the use of monologue-level discourse as a proxy for conversational discourse is a solution that is better than no discourse
measurement at all, it is at best an approximation of conversation-level linguistic abilities. For this reason, further review of monologue-focused measures is not included.
The concern that conversation is susceptible to variability is largely based on findings from the psycholinguistic literature concerning healthy speakers. This literature
establishes measurable variability in an array of interactional and linguistic aspects of conversation, including lexical and syntactic selection, pause time, gesture/nonverbal
accommodation of speakers to each other, use of common
background knowledge, and negotiation of common referential language for novel items (Brennan & Clark, 1996;
Cappella & Planalp, 1981; Garrod & Pickering, 2009;
Horton & Keysar, 1996; Jaeger & Snyder, 2013; Lockridge
& Brennan, 2002). However, using this knowledge as a basis to better understand linguistic functioning of PWAs in
naturally occurring conversations comes with two significant caveats. First, much of this literature elicits language
samples through use of structured dialogues, such as constructed turn-taking games or story retells, many of which
resemble monologue conditions rather than authentic conversation (Boyle, 2011). Consequently, application of findings
to unstructured conversation conditions must be interpreted
with high caution. Second, because this literature examines
healthy adults who produce few linguistic errors, it does not
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provide the data required to draw conclusions about variation
of linguistic errors in aphasia across differing conversational
partners or contexts.
The first concern above, regarding use of monologuetype language samples, is relieved by research using conversation analysis (CA) methods. CA uses naturally occurring
conversations as its source for language samples, providing
qualitative evidence that individuals mutually influence one
another as they interact and build on each other’s utterances
(Heeschen & Schegloff, 1999, 2003; Sacks, 1992; Sacks,
Schegloff, & Jefferson, 1974; Schegloff, 1968). Communication partners “co-construct” the conversation, leading
to variation and unpredictability (Bloch & Beeke, 2008;
Heeschen & Schegloff, 1999, 2003; Sacks et al., 1974;
Schegloff, 1968; Wilkinson, 1999). However, the focus of
CA is on interactional behaviors, rather than linguistic,
and is thus concerned with how turn-taking, repair, topic
management, and the sequence of turns in context are negotiated between speakers. Although CA provides valuable
observations of natural conversation and mutual influence
of partners on one another, as a qualitative discipline it
does not seek to quantify the frequency of observed conversational behaviors (Perkins, 1995; Schegloff, 1993). In
addition, given its focus on interaction, even when CA is
applied to conversations including PWAs, variation in linguistic errors is not quantified. However, it should be noted
that CA provides a robust descriptive literature describing
how PWAs may harness and adapt their residual grammatical skills to serve their interactional communicative needs
in conversation (Beeke, Wilkinson, & Maxim, 2003a, 2003b,
2007; Heeschen & Schegloff, 1999, 2003).
There is an extremely limited quantitatively based
aphasia literature that investigates whether linguistic skills
vary across multiple natural conversations. Studies that do
exist tend to suggest consistency in microlinguistic impairment across conversation conditions, rather than the opposite, although this is primarily based on group-level data,
and no studies concerning syntax could be found. One group
study shows that six semantic measures such as nouns or
content words per substantive turn are correlated in two
open-ended conversations with the same familiar conversation partner (Herbert, Hickin, Howard, Osborne, & Best,
2008). However, these measures do not speak directly to
linguistic accuracy and do not have normative data correlates. This research group subsequently developed two error
measures (word errors per turn and word errors per content
word; Best et al., 2011), applying them and the two previously
mentioned measures to two pretreatment and one posttreatment conversation to measure change (11 participants
had complete data). Repeated measures ANOVA showed
no significant differences (i.e., no variation in the measures)
across the three time frames for the four measures (and no
group treatment gains). However, at an individual level,
30 of 44 data points demonstrated variation in excess of the
10-point clinically meaningful benchmark often used in
discourse (Best et al., 2011; Brookshire, & Nicholas, 1994;
Cameron, Wambaugh, & Mauszycki, 2010; Nicholas &
Brookshire, 1993). In another study, lexical retrieval difficulty,
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as illustrated by the presence of pauses, repetitions, and circumlocutions, was shown to have no statistical differences
across conversations with the same partners for seven of eight
participants (Crockford & Lesser, 1994).
No studies could be found examining microlinguistic
skills in PWAs across varying partners in conversation,
although several studies analyzing macrolinguistic and
interactional skills in PWAs with different partners are
reviewed below. Ramsberger and Menn (2003) collected
main concepts (MCs) data from five PWAs from four conversations with four different graduate students discussing
previously viewed television episodes, resulting in a structured conversation with known targets needed to measure
MCs. Their results showed variation in production of MCs
across television episodes and partners. This was consistent
with the findings of Hopper, Holland, and Rewega (2002),
who also evaluated MCs in structured conversations, yet
with PWAs and the same partner. These two studies suggest
that MC production varies across structured conversations,
in both same and different partner conditions. Perkins
(1995) collected data from three PWAs, each in one conversation with a home partner (Home-P) and one with herself,
measuring the percentage of major turns taken by the
PWAs (i.e., all turns except “mhm,” “yes,” and “alright”).
Descriptive findings noted more major turns by the PWAs
in conversation with the researcher than in conversations
with the Home-Ps. However, the study methodology likely
contributed to this finding; the researcher intentionally limited her verbal contributions with an intent to elicit information from the PWAs but did not instruct the Home-Ps to
do so as well. Withholding of her own turns during conversation may have resulted in the opportunity for the PWAs
to construct more complex responses (i.e., major turns) with
her than with the Home-Ps (Heeschen & Schegloff, 2003;
Jefferson, 1989).
In addition to consideration of variation in linguistic
impairment, development of effective treatment requires
research exploring how linguistic impairment impacts communicative success (CS) in conversation (Boyle, 2011;
Linnik et al., 2016; Ulatowska & Olness, 2000; Wilkinson
et al., 2003). However, the concept of CS is complex and
potentially subjective. CS has been considered along both
transactional (information exchange) and interactional
(social interaction) lines, with measures developed to evaluate both transaction and interaction (Kagan, Black, Duchan,
Simmons-Mackie, & Square, 2001; Kagan et al., 2004; Purdy
& Hindenlang, 2005) or to evaluate transaction (Hopper
et al., 2002; Ramsberger & Menn, 2003; Ramsberger &
Rende, 2002) or interaction (Rayner & Marshall, 2003).
In addition, listener rating tools have been widely used for
judgment of CS in both structured and unstructured tasks
(Doyle et al., 1995; Glueckauf et al., 2003; Hesketh, Long,
Patchick, Lee, & Bowen, 2008; Lasker & Beukelman, 1999).
Self-rating scales and partner rating scales exist as well,
including aphasia-friendly multimodal tools (Hula et al.,
2015; Kagan et al., 2011; Lomas et al., 1989; Long, Hesketh,
Paszek, Booth, & Bowen, 2008; Rautakoski, KorpijaakkoHuuhka, & Klippi, 2008), allowing rater judgment of CS
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in specific tasks (e.g., talking on the phone.) These tools
provide ratings of communication at a macro level for
either a full discourse sample or transmission of MC. These
measures do not evaluate CS within conversation on an
utterance-by-utterance level needed to allow a closer analysis
of the utterance-level contributions to transactional and
interactional success. Consequently, development of a measure of utterance-level CS in conversation, which includes
verbal/nonverbal aspects of interaction, is needed to provide
a foundational framework for SLPs.

assessment is conducted by SLP-Ps who use conversation
findings to design treatment with the intention to improve
everyday communication with the Home-P. If linguistic
variation occurs in PWAs during assessment conversations
with the SLP-P when compared with the Home-P, assessment findings with the SLP-P may not accurately parallel
the experience of the PWAs with the primary Home-P.
Such a situation would limit the validity of related treatment planning (Lindsay & Wilkinson, 1999; Wilkinson &
Wielaert, 2012). Although this discrepancy may be remediated by inclusion of family members in the therapeutic
process, family members are often not present when therapy
is delivered (Hallé, Le Dorze, & Mingant, 2014; Sherratt
et al., 2011; Simmons-Mackie, Savage, & Worrall, 2014).
This results in most therapy occurring between the SLP and
the PWA (Simmons-Mackie et al., 2014). However, if linguistic skills of the PWAs do not vary across unstructured
conversations with the SLP-P as compared to conversations
with the Home-P, assessment of these skills in conversation
with the SLP may potentially inform treatment and gauge
progress.

Aim of Current Research
The current study aims to address the cited needs of
measurement of linguistic skills and CS in conversation
across SLPs and Home-Ps. Although conversation is recognized as a complex, multimodal, and highly contextualized event with input from cognitive factors (Fridricksson,
Nettles, Davis, Morrow, & Montgomery, 2006), this preliminary research is focused on linguistic impairment as a
starting point from which to build further understanding
of the stability of communication skills in conversation.
This initial investigation concerns itself with linguistic
skills that reflect deficits that are (a) often seen in a wide
variety of types/severities of aphasia and (b) that are central
to basic production of English. Consistent with these needs,
lexical retrieval is selected for measurement because it is the
hallmark symptom of aphasia and is integral for creating
meaning in effective communication (Chafe, 1970). In addition, basic English sentence production is constructed around
a simple canonical subject–verb–(object) structure (SV(O);
Chafe, 1970; Edmonds, 2016; Loverso, Prescott, & Selinger,
1988), which is susceptible to disruption by aphasia. Impairment hitting at this foundational core of English is potentially
quite detrimental; thus, SV(O) structure is a measure of
importance for this research. Other grammatical skills, such
as use of verb tense or grammatical morphemes, are of interest, especially given that conversation includes many elliptical
constructions not requiring SV(O) structure (Herbert et al.,
2008). Lastly, to capture stability of linguistic impairment at
a level of production extending beyond the confines of individual sentences, cohesion is included in this analysis. Accurate referential cohesion (REF) demands that pronoun use
occur only following production of the noun being referenced, either in a temporally close prior utterance by either
partner or within the same utterance. Referential cohesion
allows the listener to connect information from one utterance to the next and consequently is important for discourselevel language production and listener comprehension
(Hasan & Halliday, 1976). PWAs often demonstrate errors of
referential cohesion, resulting in ambiguity with a negative
impact on discourse (Gleason et al., 1980; Glosser & Deser,
1990; Ulatowska, North, & Macaluso-Hayes, 1981), including those with mild aphasia (Fromm et al., 2017). Thus,
it was selected as a thumbnail marker of cohesion skills.
Of interest is examination of conversations with
two key partners: a Home-P and an unfamiliar SLP partner (SLP-P). The SLP-P condition is important, because

Research Questions
To meet the needs demonstrated by the above-discussed
research gaps regarding linguistic variation and CS in conversation in PWAs, we ask: for utterance-level measures,
within the context of unstructured conversations on familiar topics,
1.

does CS differ for PWAs with a Home-P when
compared with an unfamiliar SLP-P and

2.

do PWAs differ in accuracy of syntax, lexical retrieval,
and referential cohesion with a Home-P when compared with an unfamiliar SLP-P?

Method
Participants
Eight PWAs and their Home-Ps were recruited from
three university speech and language clinics. Six licensed
SLPs, experienced with aphasia, served as SLP-Ps for the
PWAs whom they had not previously met. Two of the
SLP-Ps took part in conversations with two of the PWAs
due to scheduling needs. Differences in ages among the
three groups were significant (Kruskal–Wallis H test: χ2(2) =
15.727, p = .000). Post hoc pairwise comparisons were
performed via Dunn’s (1964) procedure with a Bonferroni
correction for multiple comparisons (p < .0167), showing
significant differences in age between the PWAs and SLP-Ps
(mean rank = 13.375, p = .000) and the SLP-Ps and HomePs (mean rank = 10.250, p = .004), but no difference between
the PWAs and Home-Ps (mean rank = 3.125, p = .376).
PWAs and Home-Ps met the following inclusion criteria: (a) native-proficiency in English; (b) hearing adequate to pass a hearing screening at 2000 Hz, 40 dB, in at
least one ear (self-reported adequate hearing by SLP-Ps);
(c) corrected vision adequate to read assessment materials;
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(d) age between 18 and 75 years; and (e) no neurological,
psychiatric, or learning disorder (except unilateral stroke
for the PWAs). The PWAs met the following additional
criteria: (a) aphasia due to unilateral left hemisphere stroke
at least 6 months before the study, (b) right-handedness
before stroke, (c) adequate comprehension to participate
in conversation given written key words/repetition, and
(d) verbal production at least at a two- to three-word utterance level. Home-Ps demonstrated a score of 26 out of
30 (within normal limits) or higher on the Montréal Cognitive
Assessment (Nasreddine et al., 2005). See Table 1 for demographic, assessment, language history, and conversation
sample information (e.g., partners, duration of conversation, number of utterances, etc.).

Transcription began from the next new topic introduced after the 2-minute mark and continued until a topic shift between
8 and 12 minutes (Boles & Bombard, 1998; Herbert et al.,
2008). The PWAs’ gestures and facial expressions and both
partners’ interruptions, incomplete utterances, and alignments (head nods/token comments: “yes” or “mhm”) were
coded. Utterances were segmented into Analysis of Speech
Units (AS-Units; Foster, Tonkyn, & Wigglesworth, 2000),
a modification of the T-unit applicable to conversation. Each
AS-Unit contains a clause that is recoverable as independent
from the conversation. Utterances that were unintelligible or
used for more than 10% of analyzable utterances (i.e., stereotypic) were not analyzed (Doyle et al., 1995). Singleword utterances were omitted because they were not applicable for the syntactic/grammatic measures. To avoid overpenalization on syntactic measures, incomplete utterances
were only analyzed if it was clear that the utterance was incomplete because of lexical retrieval difficulty (i.e., as
demonstrated by struggle for a word and/or comment by
the PWAs, such as “I can’t think of the word). Incomplete
utterances occurring due to partner interruptions or other behaviors seen in healthy adults, such as deferring to the partner
in overlapped utterances or shift of focus mid-utterance
(aposiopesis) as in “Do you/Let’s go to the movies,” were
not analyzed (Marini et al., 2011; Perkins, 1995).
The first author trained three speech-language pathology graduate students (not otherwise involved in the study)
in transcription and coding. Training included approximately 20 hours of instruction and independent practice and
was complete when the speech-language pathology graduate student had achieved a minimum of 80% agreement
with the first author. The speech-language pathology graduate students performed transcription/coding reliability for
at least 30% of each transcript. Transcript reliability averaged 89% agreement for AS-Units, words, interruptions,
and incomplete utterances, whereas coding reliability averaged 92%, exceeding a minimal standard of 80% for discourse
(Oelschlaeger & Thorne, 1999). Discrepancies were resolved
by collaborative review and a trained third-party reviewer.

Procedure
Each PWA and Home-P completed consent forms,
formal assessments, and a hearing screening at the initial
lab visit. Basic personal information was collected from
the PWAs through questions such as “tell me about your
family” or “what do you do in your spare time?”—providing
the SLP-P with information to initiate topics of conversation
at the second visit (if needed). The PWA and the Home-P
recorded a 15-minute conversation at home to maximize
naturalness (Boles & Bombard, 1998; Herbert et al., 2008),
although dyads P4, P5, and P7 preferred to record their
conversations in a private room in the lab. A video camera and written/verbal instruction were provided to participants recording at home. Dyads were told they could use
multimodal communication (Hesketh et al., 2008) and to
discuss any topic(s) they wished, allowing natural topic
shifts to occur.
The PWA attended a second visit at the lab to return the
video and to have a 15-minute conversation with the SLP-P
(P8 requested to conduct at home), which was video- and
audio-recorded. The first author, a licensed SLP experienced
with aphasia, trained each SLP-P to interact in an interested, social manner and to add comments, questions, and
stories as desired, yet without monopolizing the talk time
and without excessive use of yes/no questions. Conversations
were unstructured and nontherapeutic and followed the
protocol described for the home conversation. The SLP-P
was instructed that conversations could be started using
information collected at the first visit, or by the PWA, or
by a comment such as “tell me about yourself.” If communication breakdown occurred, the SLP-Ps used a comment
such as “I’m sorry, I didn’t understand.” If the PWA had
difficulty in expressing an idea three times consecutively,
the SLP-P could intervene to minimize frustration of the
PWA, although this occurred rarely.

Measures of CS and Linguistic Production
Conversation samples were coded with measures for
lexical, grammatical, and referential cohesion accuracy for
each analyzable utterance by the PWAs. Binary measures
(±) were chosen for possible future clinical utility. Each
utterance was also evaluated for CS on a 4-point scale. The
coders attended to context for global coherence, nonverbal
behavior, partner interaction, and sequentiality when rating
CS. Speech sound errors/distortions were not penalized. One
participant (P4) used the African American Vernacular
English dialect in a small percentage of her utterances, and
linguistic measures were scored accurately for her use of
either Standard American English or African American
Vernacular English dialects (see Table 1; Charity, 2008;
Wolfram, 2004). When PWAs augmented communication
via writing, the written production was coded and included
with analysis of the verbal linguistic data. Partner utterances

Transcription and Reliability
Transcription of both partners’ verbalizations was
conducted by the first author through repeated video review.
The first 2 minutes of each recording was not transcribed, allowing participants to adjust to the camera (Beeke et al., 2007).
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Participant
P1

WAB
Age Gender AQ

Aphasia
type

P2

Time: 6’00″b
MLU: 3.77
TTR: .45
50 utterances

Time: 8’32″
MLU: 4.73
TTR: .33
78 utterances

79.3 Mild anomia &
Mod. apraxia
of speech

3.6/4
WNL

3;7

ACOM:
56.57

59.26

28/30

Time: 9’45″
MLU: 4.70
TTR: .42
54 utterances

F

38.9 Severe
Wernicke

2.2/4
Caucasian
Mod.
impairment

2;0

CAT: 50

84.70

26/30

Time:
10’30″
MLU: 4.65
TTR: .39
49 utterances
Time: 9’18″
MLU: 3.83
TTR: .24
172 utterances

Time: 9’11″
MLU: 3.25
TTR: .27
100 utterances

65

F

85.0 Mild anomia/mild 3.6/4
dysarthria
WNL

0;8

ACOM:
45.04

39.51

26/30

Time: 8’15″
MLU: 5.46
TTR: .35
92 utterances

Time: 8’12″
MLU: 4.74
TTR: .37
90 utterances

71

F

75.7 Mod.
transcortical
motor

2.8/4
Caucasian
Mild
impairment

SAE;
High
monolingual
school

10;4 ACOM:
41.35

22.59

29/30

64

F

92.4 Mild anomia &
mild apraxia
of speech

2.6/4
Caucasian
Mild
impairment

SAE;
College
monolingual

5;9

CAT: 57

58.16

27/30

72

M

92.0 Mild anomia

3.8/4
WNL

Caucasian

SAE;
Graduate
monolingual
school

4;2

CAT: 49

81.38

27/30

Time: 11’32″
MLU: 2.49
TTR: .20
60 utterances
Time: 8’57″
MLU: 3.04
TTR: .42
48 utterances
Time: 12’00″
MLU: 4.74
TTR: .39
48 utterances

Time: 11’53″
MLU: 2.28
TTR: .17
51 utterances
Time: 8’30″
MLU: 3.47
TTR: .38
44 utterances
Time: 9’37″
MLU: 3.75
TTR: .40
77 utterances

75

F

88

3.8/4
WNL

Caucasian

SAE;
Graduate
monolingual
school

13;7 CAT: 50

82.54

29/30

Time: 8’52″
MLU: 4.4
TTR: .24
116 utterances

Time: 8’03″
MLU: 4.82
TTR: .26
148 utterances

66

M

60

Partners
Home: friend
SLP: IJ
P7

Mild anomia

Partners
Home:
spouse
SLP: KL
P8
Partners
Home:
friend
SLP: KL

SLP

29/30

Partners
Home: sister
SLP: AB
P6

Home

67.72

Partners
Home:
daughter
SLP: GH
P5

Conversations

ACOM:
69.81

78

Partners
Home:
ex-spouse
SLP: EF
P4

Race

ACOM/
MOCA
CAT-DQ:
home
Education TPO t score CETI partner
9;2

M

Partners
Home:
spouse
SLP: CD
P3

CLQT

Language
background

3.2/4
Caucasian
Mild
impairment

42
Partners
Home:
friend
SLP: AB
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Table 1. Demographic information, assessment results, and conversation information.

Mild anomia

College
SAE;
bilinguala:
English
(primary)
and Hebrew
(secondary)
African
SAE;
Graduate
American
monolingual
school

SAE;
College
monolingual

High
African
SAE &
school
American
AAVEc;
monolingual

Note. WAB-AQ = Western Aphasia Battery–Revised Aphasia Quotient (Kertesz, 2006); CLQT = Cognitive Linguistic Quick Test (Helm-Estabrooks, 2001); TPO = time post onset; ACOM =
Aphasia Communication Outcome Measure (Hula et al., 2015); CAT-DQ = Comprehensive Aphasia Test–Disability Questionnaire (Swinburn et al., 2005); CETI = Communicative
Effectiveness Index (Lomas et al., 1989); MOCA = Montréal Cognitive Assessment (Nasreddine et al., 2005); SLP = speech-language pathologist; WNL = with normal limits; Mod. = moderate;
SAE = Standard American English; AAVE = African American Vernacular English; MLU = mean length of utterance; TTR = type–token ratio.
a

Hebrew learned first; SAE learned before 4 years old. Participant grew up and received all schooling in the United States, with SAE as primary language per self-report and Hebrew
rarely used for many years. bShortened transcript due to partner 7-minute monologue. cAAVE used 14.1% of utterances with home partner and 10% with SLP partner.

were transcribed but not analyzed for the linguistic measures or CS.

initial utterance containing the semantic paraphasia was
scored to reflect the miscommunication.
Complete Utterance
The complete utterance (CU) measures two components of sentence production in discourse and has been
applied to narrative and procedural discourse for written/
typed and spoken modalities (Edmonds, Mammino, &
Ojeda, 2014; Edmonds, Nadeau, & Kiran, 2009; Furnas &
Edmonds, 2014). The SV(O) component measures whether
the speaker uses a complete sentence frame (subject–verb
and object, if obligatory, SV(O)). Errors in lexical selection, word order, and morphology are not penalized, as
SV(O) focuses only on the sentence frame. The second
component measures the relevance (REL) of the lexical
items within the SV(O) sentence frame in relationship to
the discourse context. Only words that are present are scored
(no penalty for omitted words). Paraphasias, real-word
errors, vague/empty terms (e.g., “thing,” “stuff”), neologisms, and unreferenced pronouns occurring in the SV(O)
sentence frame are scored (−REL). Sound errors affecting
only one sound in a word and self-corrected words are
scored (+REL). When both components of the sentence
core are produced accurately (+SV, +REL), the utterance
is a “complete utterance” (+CU). The CU measure was not
applied to elliptical utterances because they do not require
SV(O) structure. Clauses with subordinating conjunctions
have two SV(O) structures, in which case the less intact
SV(O) was scored for CU integrity.

Communicative Success
Each utterance was measured for communicative
success (CS) on a 4-point scale (see examples in Table 2)
based on a measure used by Ramsberger and Rende
(2002). Their 5-point scale rated the approximate percentage of main ideas conveyed via any means for a story
retell task in a semistructured conversation between a
PWA and an unfamiliar partner. In the current study, the
CS rating was based on verbal and nonverbal behaviors
and included observation of the partner’s response to the
PWA’s turn. A Level 4 rating (“Successful”) indicated
that the message was clearly communicated; the presence
of linguistic errors did not diminish the listener’s ability
to discern the message. Typical utterances receiving a rating of 4 either had no errors or minimal errors, most often morphosyntactic in nature. A Level 1 rating (“Not
Successful”) was rarely used and indicated that the message was not understandable at all, whether production
was neologistic or jargon-filled or was composed entirely
of real words not relevant or understandable in context.
Levels 2 (“Minimally Successful”) and 3 (“Mostly Successful”) fall between these extremes, with the former indicating that only the gross gist of a message is understood,
with the listener using maximum inferencing. The latter
indicates that most of a message is understood, with the
listener using no more than minimal inferencing. In cases
where the dyad used shared background knowledge to
which the coder was not privy, the coder judged CS based
on observation of the partner’s behavioral and verbal response. This occurred rarely in the 16 conversations. Occasionally, a semantic paraphasia only became obvious
several turns following its occurrence. In this case, the

Grammaticality
Grammaticality (GR) measures morphological and
verb tense/mood errors. This measure captures grammatical
errors in elliptical, fragmented, and dependent utterances
not included in the CU as well as grammatical errors in the

Table 2. Examples of Levels 1–4 on Communicative Success (CS) Scale.
CS

Participant utterance

Context

4 “Some of it seen before”
4 “Well, he was exciting when he was a (li) young kid”

When asked about the aphasia testing completed for the study
Discussing a professional athlete, referring to the athlete’s days
playing in college
Explaining a place in New York City, but unclear if the place is in
Central Park, or if Central Park was two blocks or two buildings
away, or if another location is being specified some distance
from Central Park
Unclear who “the girl” is; no girl had been introduced in the
conversation
Topic of building a house was just introduced, unclear exactly
what a printer frame is or how it is related to building the house
Was asked about interest in tennis

3 “Central Park has two two {gestures away from self} buildings
down two things”
3 “And speak with the girl because he she has a stroke too,
as well”
2 “Printer frame before you put it any water, anything”
2 “Grown up grew up in in (neurah* neurah* neurah*) the neurotic
{laughing} the neurotic (neur*) 〈neurotic neurotig〉”
1 “Normously I always do in these”

Neither “do” nor “these” is clear from the context, “normously”
might mean “normally,” “enormously,” or something else; it is
not connected to the ongoing conversation
No connection to the context; listener doesn’t know what is being
counted or why
Sports were being discussed, nothing to do with bears, wildlife,
hiking, or hunting

1 “And four, five, six, seven, eight, nine, ten”
1 “And like no bears is like”
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SV frame not already captured by the SV(O) component of
the CU.

demonstrated no significant differences across conversations for either mean length of utterance (Brown, 1973) or
type–token ratio (Johnson, 1944) for the group, likewise
Pearson’s product–moment correlation demonstrated significant correlations between conversations at the group
level for both measures (see Supplemental Material S2 for
group data; see Table 1 for individual data). Topic initiation
was evenly shared between the PWAs and their partners
(48% initiated by PWAs, 165/342). Topics focused on family, travel, work, illness, television/movies, living arrangements, upcoming plans, holidays, and hobbies (Leaman
& Edmonds, 2018). Thus, these findings suggest that the
language samples collected across the two conversational
conditions do not differ from one another in syntax, semantics, or general topics.

Other Lexical Errors
Other lexical errors (LEXoth) measures semantic/
phonemic paraphasias, neologisms, and vague language
(e.g., “stuff,” “thing”)” in elliptical, fragmented, and dependent utterances, not accounted for by the REL component
of the CU. In addition, LEXoth was used to capture errors
in the SV(O) sentence frame not accounted for already
by REL, including phonological errors, self-corrections,
and obligatory yet omitted words (e.g., a missing noun following the definite article “the”; Boyle, 2004; Pashek &
Tompkins, 2002) or a missing mandatory object (such as
“she bought…”). Neither apraxic nor dysarthric errors were
penalized by either REL or LEXoth.

Research Question 1: Differences in CS

Lexical Retrieval Behaviors
Lexical retrieval behaviors (LEXbeh) measures behavioral indicators of lexical retrieval difficulty, such as false
starts, repetitions of words/phrases, pauses of 2+ seconds,
and circumlocutions (Best et al., 2011; Boyle, 2004; Crockford & Lesser, 1994; Fergadiotis & Wright, 2016; Glosser,
Wiener, & Kaplan, 1988; Pashek & Tompkins, 2002), although it is recognized that these behaviors may also reflect
higher-level sentence formulation issues (Herbert et al., 2008;
Pashek & Tompkins, 2002; Whitney & Goldstein, 1989).
For the participant with moderate apraxia of speech,
(−LEXbeh) was applied only when a false start consisted
of at least 50% of the phonemes for words containing at
least three phonemes. All false starts were rated (−LEXbeh)
for the other participants.

After meeting the underlying assumptions, a paired
t test was conducted to compare CS across the two conversational conditions for the group, resulting in no significant
difference, t(7) = 1.767, p = .121 (see Table 3). In addition,
Pearson’s product–moment correlation demonstrated a
very strong, significant correlation (r = .959, p = .000) for
CS between the two conversation conditions (see Table 3).

Research Question 2: Differences
in Linguistic Variables
Assumptions were met to perform paired t tests for
the linguistic variables. No significant differences were found
for any of the linguistic variables across the conversation
conditions (see Table 3). Pearson’s product–moment correlations demonstrated strong correlations across conversation conditions for REL (r = .847, p = .008), GR (r = .740,
p = .036), and LEXoth (r = .893, p = .003).

Referential Cohesion
Referential cohesion (REF) measures accurate referencing of personal and demonstrative pronouns. When an
unreferenced pronoun was used in the SV(O) portion of an
utterance (“I bought it”), the unreferenced pronoun was
scored (−REL) and (−REF). This enabled analysis of unreferenced pronouns no matter where in the utterance they occurred. In cases where a missing pronoun referent became
obvious after its first mention, through context or deictic
gestures (i.e., pointing or showing), subsequent use of the
pronoun was scored as accurate, consistent with Nicholas
and Brookshire’s (1993) procedures.

Discussion
This study provides preliminary data suggesting the
potential to measure microlinguistic skills and CS in PWAs
within the context of brief, naturally occurring conversations held with two different partners (Home-P and SLP-P),
in contrast with the limited previous research regarding
macrolinguistic and interactional conversation measures
during conversations with different partners. Group data
show no significant variation for the measures across conversations. Four measures demonstrated significant high correlations across the two conversations, with two measures at
or close to the .9 clinical benchmark that suggests potential
use in clinical decision making for individuals (CS = .9,
LEXoth = .893), and two (REL and GR) demonstrated correlations greater than .7, considered suitable for measurement at the group level (Boyle, 2014, 2015; Fitzpatrick,
Davey, Buxton, & Jones, 1998). However, the confidence
intervals are wide for this small sample, indicating a need
for further corroborating research.

Results
Given the unstructured nature of the language samples,
preliminary analysis was completed to determine whether
the conversations contained significant differences in semantic
or syntactic complexity, potentially influencing further
analyses. Vocabulary frequency (Brysbaert & New, 2009)
was determined for content words (nouns, verbs, adverbs,
and adjectives) produced by the PWA in each conversation.
The Wilcoxon signed-ranks test showed no significant differences between the two conversations for any of the participants (see Supplemental Material S1). Paired t tests
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Table 3. Group correlations and differences for communicative success and linguistic variables across conversations.

Home conversation

SLP conversation

Paired t test
7 df

Pearson correlation

Variable

M

SD

M

SD

r

p

t

p

CS
SV(O)
REL
GR
LEXoth
LEXbeh
REF

3.6188
0.8375
0.8213
0.9013
0.8638
0.8013
0.7713

0.3468
0.1177
0.1822
0.0783
0.0932
0.0906
0.2443

3.5338
0.9000
0.8563
0.8700
0.8600
0.7713
0.8388

0.4269
0.0670
0.1275
0.1031
0.1068
0.1172
0.1680

.959
.598
.847
.740
.893
.611
.566

.000**
.117
.008**
.036*
.003**
.108
.143

1.767
−1.873
−0.984
1.274
0.221
0.896
−0.938

.121
.103
.358
.243
.832
.400
.379

Note. SLP = speech-language pathologist; CS = communicative success; SV(O) = subject–verb–(object) sentence frame; REL = relevance
of lexical items in the subject–verb sentence frame; GR = grammaticality; LEXoth = other lexical errors; LEXbeh = behavioral indicators of lexical
retrieval difficulty; REF = referential cohesion.
*p < .05. **p < .01.

These preliminary findings are promising in that topics
proceeded naturalistically, and the conversations took place
with two different partners. Each of these conditions is typically considered to introduce variability into the language
sample, yet these findings suggest otherwise for these measures, at least for partners with experience interacting with
PWAs. These data further suggest that an experienced
SLP’s lack of familiarity with a particular PWA does not
necessarily influence microlinguistic abilities in that individual. Although assessment of linguistic skills at the conversation level is ideally undertaken with participation from the
PWA’s family, these findings suggest that the SLP has potential to independently gather meaningful assessment information at the conversation level to guide treatment.
In addition to findings at the group level, consideration of each PWA’s performance is needed, as group data
may mask intraindividual variation of clinical importance.
Examining all of the data, no overall pattern of performance
emerged in association with the Home-Ps or the SLP-Ps
(nor a pattern in the conversations of the PWAs who held
conversations with the same SLP-Ps); accuracies varied in
both directions for all measures. A lack of pattern in discourse
performance is consistent with previous findings in structured
discourse (Boyle, 2014; Cameron et al., 2010). Intraindividual variation of 10% or less is a benchmark for acceptable
intraindividual variation in discourse, reflecting no clinically significant change across data collection points (Best
et al., 2011; Cameron et al., 2010; Nicholas & Brookshire,
1993), which we used in consideration of these data. For
CS, which is measured on a 4-point scale, data demonstrating less than a change of .30, approximately 1/3 of a point,
was considered to reflect no clinical change across conditions
(10% of the 3-point range available for scoring, 1–4; consistent with Hesketh et al., 2008, where .5 was used on the
benchmark on a 5-point range scale, i.e., a 6-point scale).
Fluctuation in the measures in excess of these benchmark
levels was noted for 10 of 56 observations (18%; see Table 4).
Three of these 10 instances occurred for one measure (REF),
and three occurred for one PWA (P2; mild anomia with moderate apraxia of speech), leaving minimal further occurrences

of variation; only four additional data points reflect variation above the benchmark level for the remaining seven
participants and six measures. The measure LEXoth fluctuated less than 10 percentage points for all participants,
which is of clinical interest, given the centrality of lexical
retrieval to aphasia and the probable need of clinicians and
researchers to measure this variable. CS varied less than
.29 points (9.6%) for all participants. Two of the eight PWAs,
P1 (mild anomia) and P4 (mild anomia with mild dysarthria), demonstrated no clinical variation for any of the
seven measures.
In an effort to better understand the variation in three
measures seen in P2 and to discern any possible pattern for
any of the other PWAs, scatterplots were examined for each
measure against scores from each formal test battery administered. However, no relationship was observed between
performance on any of the measures and severity/type of
aphasia, cognitive deficits (per the Cognitive Linguistic
Quick Test; Helm-Estabrooks, 2001), or self-rating of communicative ability (per the Aphasia Communication Outcome Measure [Hula et al., 2015] or the Comprehensive
Aphasia Test–Disability Rating Scale [Swinburn, Porter, &
Howard, 2005]). P2 differed from the other PWAs in the
study in that he was the only person with moderate apraxia
of speech (in addition to mild anomia); however, it is unclear whether or how this dual diagnosis may have contributed to the variability he demonstrated.
The variability observed for the measure REF suggests
potential instability with this measure across conversation
conditions. To more thoroughly understand this finding
and to inform future research, the transcripts for the three
PWAs showing variability in excess of 10 percentage points
for this measure were examined more closely. One participant, P5 (moderate transcortical motor aphasia), used pronouns (evaluated for adequacy of REF) for only 18 times
in her two conversations, with 12 of these occurring in overlearned utterances such as “I can’t explain it” or “I can’t say
it.” These utterances were scored as (+REF), as she clearly
was referring to the words she was unable to say. Removal
of these overlearned utterances from the data results in only
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Table 4. Individual communicative success scores and accuracy on linguistic variables for each conversation.
CS
Participant
P1
P2
P3
P4
P5
P6
P7
P8

SV(O)

REL

GR

LEXoth

LEXbeh

REF

Home

SLP

Home

SLP

Home

SLP

Home

SLP

Home

SLP

Home

SLP

Home

SLP

3.50
3.59
3.27
3.89
3.00
3.98
3.89
3.83

3.65
3.35
3.16
3.88
2.71
3.91
3.83
3.78

.89
.69
.91
.94
.68
.73
.89
.97

.86
.84
.87
1.00
.92
.81
.92
.98

.89
.72
.41
.95
.88
.97
.89
.86

.86
.91
.58
.96
.80
.94
.97
.83

.80
.80
.84
.98
.98
.90
.94
.97

.74
.83
.84
.97
.96
.72
.97
.97

.82
.80
.82
.96
.70
.96
.92
.93

.84
.72
.75
.98
.76
.98
.91
.94

.76
.78
.86
.72
.90
.83
.65
.91

.79
.56
.89
.72
.94
.77
.70
.80

.82
.79
.30
.92
.50
1.0
.94
.90

.73
.88
.49
.94
1.0
.90
.98
.79

Note. Differences of > 10 percentage points between two conversations for a given measure indicated in bold. CS is rated on a 1–4 scale
for each utterance; reported figures are the conversation averages. P1 = moderate anomia; P2 = mild anomia/moderate apraxia of speech; P3 =
severe Wernicke aphasia; P4 = mild anomia/mild apraxia of speech; P5 = mod. transcortical motor aphasia; P6 = mild anomia/mild dysarthria;
P7 = mild anomia; P8 = mild anomia; CS = communicative success; SV(O) = subject–verb–(object) sentence frame; REL = semantic relevance
of lexical items in the subject–verb sentence frame; GR = grammaticality; LEXoth = other lexical errors; LEXbeh = behavioral indicators of lexical
retrieval difficulty; REF = referential cohesion; SLP = speech-language pathologist.

four instances of pronouns remaining in one of her conversations and two in the other, insufficient data from which
to draw conclusions, other than to observe that REF was
rarely attempted outside the overlearned phrases. P3 (severe
Wernicke’s aphasia) had a very high use of vague language,
including unreferenced pronouns in nearly every utterance
of both conversations. Her REF score was highly influenced by the SLP-P, who often provided nouns when she reiterated or clarified her understanding of P3. This behavior
by the SLP-P made referents available for 19.3% of the participant’s pronouns, resulting in a greater percent accuracy
for REF than in the Home-P condition, during which the
partner provided nouns serving this purpose for 9.4% of P3’s
pronouns. It is important to note that it did not appear that
P3 was intentionally employing the partners’ nouns as referents. Rather, her language was consistently composed of
vague pronouns, whether possible referent nouns were present or not. Lastly, P8 (mild anomia) demonstrated difficulty
with REF in one part of her conversation with the SLP-P
in which she was trying to explain her family relationships.
During this part of the conversation, she continually referred
to several people using pronouns without having introduced
them to the SLP-P. In summary, these data suggest that REF
may be more susceptible to differing conversational conditions than the other measures.
Overall, with the possible exception of the measure
REF, this study provides preliminary data suggesting that
conversational discourse behaves in a similar way as structured discourse in test–retest situations. Both types of
language samples show sporadic, unpredictable, isolated
instances of variation (Beeson & Robey, 2006; Boyle, 2014;
Cameron et al., 2010; Nicholas & Brookshire, 1993). The
solution to this concern for measuring structured, monologic discourse has been to elicit two language samples from
individuals to establish a baseline. The solution for estimating conversation skills has also been to use two structured,
monologic discourse samples. However, the current data
bring to light the possibility of measuring conversation
itself, without use of structured discourse as a proxy. As

an ecologically valid context, conversation maintains the
interest of the PWAs, is meaningful to real-life concerns,
and speaks directly to the desired rehabilitation outcome
for most PWAs and their families, which is conversation
(Davidson et al., 2003; Mayer & Murray, 2003; Wallace,
Worrall, Rose, Le Dorze, Cruice, et al., 2016). In addition,
use of novel, in-the-moment conversations eliminates concerns of test–retest exposure to standard picture description
and story-retelling tasks (Cameron et al., 2010) and may
be a language sample that is time-efficient to collect, as
SLPs report already engaging in conversation with PWAs
during assessment/treatment (Bryant et al., 2017; Sirman
et al., 2017). Lastly, a conversational sample capitalizes
on the authenticity of the interaction and eliminates the
artificiality of structured samples, which have been shown
to influence the sample content (Olness, 2006; Wright &
Capilouto, 2009).

Limitations and Future Directions
This study is limited by a small sample and inclusion
of only one participant with nonfluent aphasia. The eight
participants demonstrate mild to severe aphasia; however,
six of them present with mild anomic aphasia. In addition,
this study only quantified linguistic measures. Nonverbal
and contextual information was included in rating CS and
in examining transcripts to understand how interactions
may have affected outcomes. However, this information
was not quantified for inclusion in the statistical analysis.
Design and application of such a measure would be of benefit to further research in this area. Post hoc analysis of
the transcripts showed modifications to the current measures and methodology may be useful to consider in future
research, especially for the measure of referential cohesion.

Conclusions
This research suggests a high degree of consistency
of microlinguistic skills in PWAs during unstructured
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Chafe, W. L. (1970). Meaning and the structure of language
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SIG 14 Perspectives on Communication Disorders and Sciences in
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Davidson, B., Worrall, L., & Hickson, L. (2003). Identifying the
communication activities of older people with aphasia: Evidence
from naturalistic observation. Aphasiology, 17(3), 243–264.
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32(4), 459–464.
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conversations with two different communication partners
(Home-P and SLP-P). This finding opens the door to direct
use of conversational language samples to measure linguistic performance of PWAs in an ecologically valid communication environment. In addition, this study suggests that
linguistic skills of PWAs may have a high degree of stability
when measured across conversations with different partners
who are accustomed to interacting with PWAs, such as
experienced SLPs and family/friends of the PWAs. This
means that nontherapeutic conversation samples collected
with the SLP may reflect linguistic performance of the PWAs
in conversation with familiar friends/family. This finding
has a practical clinical implication, suggesting that clinicians
may have greater flexibility than had been previously
thought in using conversations collected in the absence of
the Home-P when necessary to inform some aspects of
treatment planning. Future research with people with nonfluent aphasia and a greater variety of aphasia severities
is warranted, including development of a measure to capture nonverbal contributions to conversation.
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Supplemental Material S1. Wilcoxon signed-ranks test results comparing frequency of
content words across conversations.
Participant
P1
P2
P3
P4
P5
P6
P7
P8

Severity/Type of aphasia
Moderate anomia
Mild anomia/mod AoS
Severe Wernicke
Mild anomia/mild AoS
Moderate TCM
Mild anomia/mild dysarthria
Mild anomia
Mild anomia

n (for each conversation)
88
102
81
136
57
72
70
110

Z
–0.724
–1.217
–0.830
–0.904
–0.214
–1.056
–0.079
–1.837

p
.469
.224
.406
.366
.831
.291
.937
.066

Note. AoS = apraxia of speech; TCM = transcortical motor aphasia; n = number of content words
compared for each person with aphasia (PWA) across conversations. Each PWA’s conversations
contained different numbers of words, however the Wilcoxon signed-ranks test requires the same number
of words to be compared in each conversation; for example, for P1 the first 88 content words of each
conversation were compared.
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Supplemental Material S2. Group differences in MLU and TTR.

Home Conversation
SLP Conversation
Measure
M
SD
M
SD
t
df
p
MLU
4.0475
3.9675
.339
7
.744
± 0.9656
± 0.9334
TTR
.3350
.3250
.546
7
.602
± .0949
± .0854
Note. MLU = mean length of utterance (Brown, 1973); TTR = type token ratio (Johnson, 1944).
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Revisiting the Correct Information Unit:
Measuring Informativeness in Unstructured
Conversations in People With Aphasia
Marion C. Leamana and Lisa A. Edmondsa

Purpose: The purpose of this study was to determine
whether the correct information unit (CIU) can be reliably
applied to unstructured conversational discourse in people
with aphasia (PWA). The CIU was developed by Nicholas
and Brookshire (1993) to measure word-level informativeness
in structured monologue-level discourse and is widely used
by clinicians and researchers for this purpose. A case study
(Oelschlaeger & Thorne, 1999) investigating the use of the
CIU in conversation has suggested potential issues with
interrater reliability (IRR), which has discouraged
application of the CIU to this discourse context. However,
no further research has been conducted to replicate or
extend this finding. Given a clinical and research need for
reliable linguistic measures appropriate for use in unstructured
conversation, revisiting the reliability, stability, and suitability
of the CIU is indicated.
Method: The CIU protocol developed by Nicholas and
Brookshire (1993) was modified according to the needs
of conversational discourse, resulting in the CIU in conversation
(CIUconv) protocol. Two speech-language pathology graduate

student research assistants completed training on use of
the CIUconv with the 1st author. Sixteen conversations
held by 8 PWA (i.e., 2 conversations each) were used as
language samples to determine IRR of percent CIU (%CIU)
in conversation through use of the CIUconv. Test–retest
stability of %CIU as applied per this protocol was then
assessed across the 2 conversations collected for each
PWA.
Results: Use of the CIUconv resulted in excellent IRR of
%CIU for each research assistant and the 1st author.
Likewise, test–retest stability for the measure was excellent.
Results were evaluated at both the group and individual levels.
Conclusions: %CIU demonstrated excellent interrater
and test–retest reliability when applied to unstructured
conversation using the CIUconv procedure, which was
developed to account for expected linguistic characteristics
of conversation. These findings suggest that %CIU may
be a feasible, reliable measure of informativeness in
unstructured conversation in PWA when the CIUconv is
used by trained raters.

A

Improvement in conversation skills in PWA may potentially occur through a variety of treatment paradigms,
including those with impairment, functional, participation,
or compensatory philosophical underpinnings. To determine the effect of any specific aphasia intervention on conversation and to enable development of future treatments
with this capacity, reliable tools to measure generalization
to unstructured conversation are needed. The many ingredients contributing to conversation (language, gestures,
paralinguistics, context, partner support, participation,
etc.) generate many potential variables available for measurement, and no single measure is expected to sufficiently
capture the complexity of conversation (L. Armstrong, Brady,
Mackenzie, & Norrie, 2007; Kagan, Simmons-Mackie, &
Victor, 2018; Kurland & Stokes, 2018). Rather, capturing
salient elements of conversation is likely to require a spectrum of linguistic, interactional, and compensatory measures, each of which must be fine-tuned to account for the

s expressed by people with aphasia (PWA) and
their families, the improved ability to converse
with others is a primary desired outcome of aphasia intervention (Davidson, Worrall, & Hickson, 2003;
Wallace et al., 2017). With this goal in mind, speech-language
pathologists (SLPs) report that they include conversation as
a component of their treatment plans (Bryant, Spencer, &
Ferguson, 2017; Sirman, Beeke, & Cruice, 2017). However,
SLPs have limited tools to reliably measure the results of
their efforts, which are required to document the efficacy of
their interventions and to guide treatment decision making.
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unique demands of dialogue. In addition, to be meaningful,
measures must be complete and normally distributed (acceptability criterion), demonstrate high interrater reliability
(IRR) and high test–retest stability, be sensitive to change,
be grounded in underlying theory, and have normative data
correlates for interpretability (MacWhinney, 2014; Pritchard,
Hilari, Cocks, & Dipper, 2017, 2018; Wallace, Worrall,
Rose, & Le Dorze, 2014). Furthermore, whatever variable
is chosen to be measured must play a key role in conversation production and not simply be measured because it is
possible to do so (E. Armstrong, 2018; MacWhinney, 2014;
Webster, Whitworth, & Morris, 2015).
The need for further research to establish meaningful
and reliable conversation measures was recently highlighted
by Kurland and Stokes (2018) in their call to include measurement of conversation in a set of core outcome measures
for discourse proposed by Dietz and Boyle (2018; DiscourseCore Outcome Set). Kurland and Stokes discuss both linguistic and interactional aspects of conversation and the
respective challenges in measuring each. Furthermore, they
touch on the complex, and as of yet undefined, relationships
between these components of conversation (Boyle, 2011;
Linnik, Bastiaanse, & Höhle, 2016; Ulatowska & Olness,
2000; Wilkinson, Beeke, & Maxim, 2003). They conclude
that an aphasia Discourse-Core Outcome Set should include
one or more measures of conversational success. However,
they do not specify which components of conversation, or
which combination of components, should be evaluated to
reflect success. Indeed, this is a complex topic with multiple
viewpoints on how success is achieved and thus potentially
measured in conversation (Leaman & Edmonds, 2019a;
Linnik et al., 2016), which is beyond the focus of the current
research. However, as Kurland and Stokes suggest, conversation may require more than one measure to adequately
gauge success. Thus, research aimed at development of reliable, stable, sensitive, and meaningful measures of the
cross-section of communication skills contributing to conversation is needed.
Scales of interaction, participation, and the partner
support aspects of conversation have been established and
available to SLPs for nearly 2 decades (“Kagan Scales”;
Kagan, Black, Duchan, Simmons-Mackie, & Square, 2001;
Kagan et al., 2004). In addition, a rapid scale evaluating
conversation participation and quality of life has recently
been developed (Basic Outcome Measure Protocol for
Aphasia; Kagan et al., 2018). Furthermore, reliable partner/clinician rating tools and self-rating tools have been
established that include items concerned with both interactional and transactional aspects of conversation (Hula et al.,
2015; Kagan et al., 2011; Lock, Wilkinson, & Bryan, 2001;
Lomas et al., 1989; Whitworth, Perkins, & Lesser, 1997).
In contrast, development of reliable linguistic measures
in conversation has received minimal inquiry (E. Armstrong,
Ciccone, Godecke, & Kok, 2011), although the limited research suggests stability at least for some measures of microlinguistic skill at the conversation level (Best et al., 2011;
Carragher, Sage, & Conroy, 2013, 2015; Herbert, Hickin,
Howard, Osborne, & Best, 2008; Leaman & Edmonds,

18

2019a). The evidence for stability of macrolinguistic skills
in conversation is mixed. Variation has been demonstrated
in two studies evaluating main concepts in structured conversation (Hopper, Holland, & Rewega, 2002; Ramsberger &
Menn, 2003). In contrast, stability is suggested in preliminary research evaluating the Global Coherence Scale (Wright
& Capilouto, 2012; Wright, Capilouto, & Koutsoftas, 2013)
in conversation (Leaman & Edmonds, 2019b). Continued research regarding linguistic skills in conversation adds to the
research base of measures that are needed to evaluate the
differing components of conversation (participation, linguistic skills, interaction, etc.) that likely contribute to success. Our initial work (Leaman & Edmonds, 2019a) focused
on the feasibility of reliably measuring accuracy of microlinguistic production in PWA during conversation at the
utterance level. Given promising results, and given that
lexical retrieval is the hallmark symptom of aphasia, the
current study extends this line of research to include evaluation of the reliability and stability of word-level informativeness within unstructured conversation in PWA.
The correct information unit (CIU) is a measure of
informativeness in discourse developed by Nicholas and
Brookshire in 1993. Raters follow a detailed set of rules,
first determining which verbalizations are considered “words”
(omitting fillers such as “uh,” neologisms, and other specified verbalizations; see Nicholas & Brookshire, 1993, for
further detailed instructions). After this procedure, raters
then determine which of these words qualify as being accurate and relevant to the topic (i.e., informative), thus designating them as “CIUs.” In addition to evaluating the raw
numbers of words and CIUs (#Words, #CIUs) in their language samples, Nicholas and Brookshire also introduced
three calculated measures: words per minute, CIUs per
minute, and percent CIUs (#CIUs divided by #Words).
The CIU meets the requirements of good IRR, test–
retest stability, sensitivity, and normative data correlates in
monologue-level discourse, for which it was designed. In
addition, the CIU has a strong research history and is familiar and accessible to both clinicians and researchers.
Furthermore, the CIU has been described as a measure
possessing qualities of linguistic productivity (i.e., volume
of verbal production), as well as a measure contributing to
overall meaning of a discourse sample, making it a hybrid
measure of both microlinguistic and macrolinguistic functions (E. Armstrong, 2000; Pritchard et al., 2017). For
these reasons, the current study investigates the feasibility
of the CIU as one reliable measure of informativeness at
the word level in unstructured conversation in PWA.
However, as with any measure, the CIU is not without limitations. Although the CIU measures lexical informativeness within a discourse sample, it was not designed
to differentiate the relative saliency of one informative
word selection over another (Nicholas & Brookshire, 1993).
For instance, in describing a hiking trip, both the color of
the tree bark and the name of the mountain hiked are informative and relevant, although, arguably, the name of
the mountain would be of greater importance or saliency to
the meaningfulness of the overall discourse in most instances.

American Journal of Speech-Language Pathology • Vol. 28 • 1099–1114 • August 2019

However, this relative saliency varies according to the purpose the speaker has for telling the story (Olness, Matteson,
& Stewart, 2010). Consequently, to adequately capture the
complexity of conversation, or any discourse genre, it is expected that, depending on the needs of each PWA and the
specific treatment or research context, researchers and clinicians need to (a) select specific reliable measures to answer
the specific questions they have and (b) employ several reliable measures targeting different aspects of discourse production to arrive at a comprehensive understanding of an
individual’s functioning (Bryant, Ferguson, & Spencer,
2016; Dietz & Boyle, 2018; Wallace et al., 2014).
Furthermore, given the limited research regarding
measurement of conversation, it is not yet clear as to how
the CIU (or any other measure or scale) contributes to
the overall meaningfulness of a given conversation sample
(E. Armstrong, 2000, 2018), although evidence is emerging
that microlinguistic skills contribute to macrolinguistic skills
in structured monologic discourse (Andreetta, Cantigallo,
& Marini, 2012; Andreetta & Marini, 2015; Sherratt, 2007;
Wright & Capilouto, 2012). In addition, perceptual ratings
by naive listeners using direct magnitude estimation have
demonstrated strong and very strong correlations between
CIU measures and informativeness in structured monologues
(Webster, Harrison, & Morris, 2018). Together, this research
base indicates that lexical informativeness contributes to
overall meaningfulness and success in discourse. Thus, further investigation of the feasibility to measure these microlinguistic constructs is warranted. Extending this inquiry
from structured monologue to unstructured dialogue expands the potential relevance and ecological validity of such
measures as they pertain to everyday communication needs.
Investigation of IRR of the CIU in unstructured conversation was conducted by Oelschlaeger and Thorne in 1999.
The authors evaluated the potential of the CIU as a measure
of discourse production in individuals, contrasting with
Nicholas and Brookshire’s 1993 research that examined
the CIU using group-level methodology. Accordingly,
Oelschlaeger and Thorne used a case study framework to
evaluate the suitability of the CIU as a measure of informativeness in conversation, subjecting multiple conversations
from a single participant to application of the CIU by three
raters. In addition, with an eye toward clinical usefulness,
Oelschlaeger and Thorne’s investigation asked whether
SLPs could reliably apply Nicholas and Brookshire’s published CIU guidelines to conversation without any training
beyond descriptions and examples provided by Nicholas
and Brookshire’s 1993 article. In contrast, Nicholas and
Brookshire provided training opportunities to their raters
before asking them to apply the CIU to their experimental language samples. This allowed the raters to discuss
their discrepancies to become better calibrated with one
another and to arrive at a consensus in situations where
they disagreed. The time spent in this training process was
not reported.
Oelschlaeger and Thorne found high IRR for the word
measure (greater than 90% in all instances) but found
very poor IRR for the number of CIUs, averaging between
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52% and 56% and, for %CIUs, averaging between 51%
and 55%. Although the authors had planned to investigate
the stability of the measures across varying partners and
in unstructured conversational contexts (hereafter referred
to as “test–retest” stability) of the CIU in conversation,
they could not do so due to the poor IRR. These findings
have cast doubt on the ability of the CIU to reliably measure conversation, although replication/expansion of the
study has not been published. Several researchers have used
the CIU over the last 2 decades, yet with reservations
about the reliability of the measure (Avent, Patterson, Lu,
& Small, 2009; Boo & Rose, 2011; Coote & Pimentel, 2010;
Savage & Donovan, 2017; Savage, Donovan, & Hoffman,
2014; Wambaugh, Wright, & Nessler, 2012), and at least
one study omitted quantitative analysis of conversation
because of the poor reliability of the CIU and lack of another
viable measure (Kirmess & Lind, 2011).
However, although Oelschlaeger and Thorne’s (1999)
case study does not support the use of the CIU, their research questions and methodology were designed to answer questions very specific to the viability of the measure
without rater training and without modification of the instructions to accommodate conversation, both of which
likely reduced the raters’ ability to achieve adequate IRR
(Pritchard et al., 2018). Furthermore, since the publication of Oelschlaeger and Thorne’s study, much evidence
has accumulated demonstrating considerable linguistic,
cognitive, and structural differences between varying discourse genres, supporting the need to modify the instructions for the application of the CIU to accommodate the
specific demands of conversation (Boyle, 2011; Dipper,
Pritchard, Walkden, & Cruice, 2018; Linnik et al., 2016;
Longacre, 1996; Olness, Ulatowska, Wertz, Thompson, &
Auther, 2002; Pritchard et al., 2017). This is perhaps even
more relevant for conversational discourse in comparison
to the other discourse genres (i.e., narrative, procedural,
expository) due to the added complexity of the language
sample introduced by the presence of a communication
partner (E. Armstrong et al., 2011). Consequently, extrapolation of Oelschlaeger and Thorne’s findings cannot be
made to contexts where training of raters is provided and
where the instructions for use of the measure have been
tailored to meet the demands of conversation (the first concern was noted by Savage & Donovan, 2017, as well).
A treatment study (Kalinyak-Fliszar et al., 2015) investigating scripted dialogues made use of CIUs and modified Nicholas and Brookshire’s (1993) CIU instructions to
include the word and as a CIU. In addition, the authors
followed Nicholas and Brookshire’s rules to rate yes and
no as CIUs if used meaningfully. They provided an explicit example that yes and no should be considered
meaningful when used to answer questions posed by the partner, a condition found in conversation but not in monologue. This study demonstrated IRR ranging from 75%
to 100% when applied to obligatory scripted utterances by
trained raters (Kalinyak-Fliszar et al., 2015). Likewise,
Coote and Pimentel (2010) developed a modified CIU protocol to allow for written, drawn, and gestural responses,
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which were coded for CIUs, and required the raters to consider the social context of each utterance when applying the
measure. This study demonstrated poor IRR (55%–65%)
for group conversational discourse samples of two PWA
when using graduate student raters who had received 90 min
of training.
Prior to Oelschlaeger and Thorne’s (1999) formal investigation of the use of the CIU, Doyle, Goda, and Spencer
(1995) conducted a study in PWA investigating the relationship of linguistic measures in structured monologue discourse and in a language sample that was a compilation of
multiple conversations using both structured and unstructured conversations. Within the context of that study, the
authors demonstrated good IRR (81%–93%) for the CIU.
Nicholas and Brookshire’s (1993) instructions were not
modified for conversations, but the raters were trained to
apply CIUs to the conversational language samples.
To the best of our knowledge, test–retest stability of
the CIU has not been evaluated in conversation. However,
in structured monologue-level discourse, the number of CIUs
and CIUs per minute have been shown to have either good or
excellent test–retest stability at a group level, as assessed
through Pearson product–moment correlation (r = .85–.88
for number of CIUs, r = .96–.99 CIUs/minute [Boyle, 2014];
r = .91–.97 for number of CIUs, r = .97–.98 for CIUs/minute
[Nicholas & Brookshire, 1993]). For %CIUs, moderate to
excellent test–retest stability (r = .61–.95; Boyle, 2014) or
excellent stability (r = .98; Nicholas & Brookshire, 1993)
has been demonstrated. Individual test–retest variation has
been noted for the CIU measures, with recommendations
for clinicians and researchers to use two samples for decision
making (Boyle, 2014; Cameron, Wambaugh, & Mauszycki,
2010; Nicholas & Brookshire, 1993), although Boyle (2014)
found adequate test–retest stability for CIUs per minute for
use as a measure at the individual level (i.e., group data
with r > .90, according to guidelines by Fitzpatrick, Davey,
Buxton, & Jones, 1998), and Nicholas and Brookshire’s (1993)
data met this benchmark for all CIU measures.
A recent review of monologue-level discourse measures suggests that #CIUs is a more reliable measure than
%CIUs (Pritchard et al., 2017), a conclusion based on the
above-discussed work by Boyle (2014) and Nicholas and
Brookshire (1993). However, as noted, both studies demonstrate that #CIUs and %CIUs have significant moderate
to very strong test–retest reliability. Furthermore, Boyle
comments that, in her data, the degree of correlation was
negatively impacted by one participant from her sample of
12. This participant generated more words in one of three
samples than in the other two samples, yet did so without
a corresponding increase in the number of CIUs. Boyle explains that this result impacted the data, making #CIUs
more stable across samples than %CIUs for that individual.
Although this participant’s data should not be minimized,
Boyle states that none of the other 11 participants was noted
to demonstrate similar behavior in their three language
samples. Boyle removed this participant’s data from analysis, resulting in a strong to very strong correlation of
%CIUs across conversations. The aggregated findings by

Boyle and by Nicholas and Brookshire demonstrate adequate reliability for both %CIUs and #CIUs in
monologue.
Given the need for reliable measures of linguistic
skills in conversation, recent research demonstrating that
such microlinguistic measurement may be reliable (Best
et al., 2011; Carragher et al., 2013, 2015; Herbert et al.,
2008; Leaman & Edmonds, 2019a), and the existing familiarity and widespread use of the CIU as a discourse measure in monologue, we investigated the application of the
CIU to conversation to answer the research questions below. Unlike Oelschlaeger and Thorne (1999), our interest
is in investigating these research questions within the context of raters who were provided training in the use of
Nicholas and Brookshire’s 1993 CIU guidelines, as well as
training in a modified version of their guidelines to account
for the unique circumstances of conversation, which will be
referred to as the “CIU in conversation” protocol, or
CIUconv. The following research questions are asked:
1.

What is the degree of IRR for trained raters for the
%CIU when applied to unstructured conversation samples collected from PWA, using the CIUconv protocol?

2.

What is the degree of test–retest stability of the
%CIU across two unstructured conversation samples
collected from PWA, using the CIUconv protocol?

Method
This study was approved by the institutional review
board of Teachers College, Columbia University in New
York City. The 16 conversation language samples of eight
PWA and their partners analyzed in this study were originally collected for a study examining utterance-level measurement of linguistic skills during conversation in PWA.
Each PWA held a conversation with a familiar home partner (Home-P) and an unfamiliar SLP partner (SLP-P). This
methodology allowed investigation of the robustness of the
linguistic measures when both topics and partners were
allowed to vary. These key partners were selected so as to
determine the extent to which the performance of the PWA
during a conversation with an unfamiliar SLP-P (such as in
a language assessment) would parallel findings in a conversation with a familiar Home-P (Leaman & Edmonds, 2019a).
These conversations were also included in another larger
study examining topic initiation skills in PWA and healthy
adults (Leaman & Edmonds, in press).

Participants
Eight PWA and their Home-Ps were recruited from
university and community aphasia groups. Participants demonstrated a range of aphasia types and severities. Each PWA
met the following inclusion criteria: aphasia due to left
cerebrovascular accident; within the age range of 18–75 years;
native monolingual English speaker; right-handedness prior
to cerebrovascular accident (CVA); adequate hearing upon
screening at 40 dB in at least one ear; adequate corrected
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vision (self-reported); negative history for speech, language,
cognitive, psychiatric, or learning diagnosis prior to CVA;
and minimum of 6 months since occurrence of CVA. Home-Ps
needed to be between 18 and 75 years old; demonstrated
adequate hearing and vision as noted above; were native
English speakers; reported no psychiatric, learning, speech,
language, or cognitive diagnoses; and achieved a score within
normal limits (≥ 26/30) on the Montreal Cognitive Assessment
(Nasreddine et al., 2005). SLP-Ps were assumed to have
adequate communication, cognitive, hearing, and vision
(corrected) skills, as all were employed in a professional
capacity at the time of data collection (see Table 1 for data
regarding the PWA).

At least one member of the PWA/Home-P dyad confirmed
understanding of the camera instructions, and both members confirmed understanding of the unstructured nature of
the conversation to be collected. Each PWA returned to the
lab within 3 weeks, at which time he or she held a conversation with an unfamiliar SLP-P, in a quiet, private room in
the lab, following the same protocol.
The first author trained the SLP-Ps to interact as engaged and active social communication partners. To this
end, they were instructed to avoid an interview/institutional
style of interaction, by minimizing questions and not engaging in structured therapeutic interventions or suggesting/
eliciting use of communication strategies or otherwise directing the participants with aphasia. To further optimize collection of a social, unstructured conversation, SLP-Ps were
trained to share their own stories and opinions and to make
comments as appropriate within the context of the conversation. Hengst and Duff (2007) used similar SLP training
techniques to successfully collect social conversations (i.e.,
not institutional feel) between an SLP and an individual
with memory impairment following an anoxic traumatic
brain injury.

Procedure
PWA and their Home-Ps attended an initial lab visit
at which time consent forms were signed, assessments were
completed, and a medical/social history was collected (except
for P8 who requested all data collection on one date at home).
To maximize the naturalness of the PWA/Home-P conversations, the participants were asked to collect their conversation at home following the initial visit (Boles & Bombard,
1998; Herbert et al., 2008), although the P4, P5, and P7
dyads requested to hold their conversations in the lab during
the second visit. Each PWA/Home-P dyad was provided a
demonstration of camera use and written and verbal instructions to film in a quiet home location with no other
individuals present. They were instructed to capture both
participants in the video. Each dyad was asked to hold a
conversation for 15–20 min, without any expectations or instructions imposed by the researchers. Dyads were informed
they could let the topic unfold naturally, moving from topic
to topic as desired and with either partner initiating the
conversation. They were told that both partners could use
any mode of communication they preferred, including but
not limited to speech, gestures, writing, and drawing. Pen
and paper were provided. An opportunity was provided for
each dyad to ask questions regarding the at-home filming.

Transcription
Transcription was completed by the first author who
viewed each video-recorded conversation repeatedly, beginning at the first new topic of conversation after the first 2 min
of the recording had elapsed. The 2 min at the start of each
conversation was not analyzed so as to allow the participants
to become accustomed to being recorded (Beeke, Wilkinson, &
Maxim, 2007; Goodwin, 1981). A 300- to 400-word sample
was transcribed for each conversation, consistent with
Brookshire and Nicholas’ (1994) findings requiring a sample
of this size. Utterance segmentation was completed using the
Analysis of Speech Unit (Foster, Tonkyn, & Wigglesworth,
2000), a protocol specifically developed for unstructured
conversational discourse. This protocol allows individual
analysis of each independent clause (and its dependent

Table 1. Demographic information and assessment results for people with aphasia.
Participant

Age/gender

WAB-AQ

Aphasia severity/type

Language background

Education

P1

42/M

P2

TPO

78.0

Mild anomia

College

9;2

66/M

79.3

Standard American English (SAE); bilingual:^
English Primary, Hebrew Secondary
SAE; monolingual

Graduate school

3;7

P3
P4

60/F
65/F

38.9
85.0

College
High school

2;0
0;8

P5
P6

71/F
64/F

75.7
92.4

High school
College

10;4
5;9

P7
P8

72/M
75/F

92.0
88.0

Mild anomia and moderate
apraxia of speech
Severe Wernicke
SAE; monolingual
Mild anomia/mild dysarthria SAE; and African American Vernacular
English (AAVE) □, monolingual
Mod transcortical motor
SAE; monolingual
Mild anomia and mild
SAE; monolingual
apraxia of speech
Mild anomia
SAE; monolingual
Mild anomia
SAE; monolingual

Graduate school
Graduate school

4;2
13;7

Note. WAB-AQ = Western Aphasia Battery–Aphasia Quotient (Kertesz, 2006); TPO = time postonset; M = male; ^ = Hebrew learned first,
SAE learned before 4 years old, participant grew up and received all schooling in the United States, with SAE as the primary language per
self-report, Hebrew rarely used for many years; F = female; □ = AAVE used 14.1% of utterances with a home partner and 10% with a speechlanguage pathologist partner (Charity, 2008; Wolfram, 2004).
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clauses) and each elliptical clause that allowed recovery of
an independent clause from context, such as “Do you want
to go out?”/“No not really.” In this example, the elliptical
clause, although not independent, is recoverable as “No, I
don’t really want to go out” (which is independent). The
participant’s actual verbalization was transcribed and coded,
with the concept of recoverability used as a guideline for transcribers as to how to reliably segment utterances, consistent
with the protocol of Foster et al. Transcription reliability was
conducted by trained graduate research assistants for a minimum of 30% of each of the 16 transcripts. Reliability averaged 89% (range: 81%–96%, SD = ± 5.6 points) for Analysis
of Speech Unit segmentation, words, interruptions, and incomplete utterances; discrepancies were resolved through
collaborative consultation between the raters. All PWA utterances, which were intelligible, were analyzed for CIUs,
except for those where the PWA discontinued talking when
there was overlap/interruption with the partner’s utterance.

CIUconv Protocol
To optimize consistent and meaningful application
of the CIU across raters in conversation, an adaptation of
Nicholas and Brookshire’s (1993) CIU protocol was necessary to account for the unique attributes of conversation
introduced by the presence of a second speaker. The sociolinguistics and conversation analysis literature served as
the foundation for all adaptations. For instance, speakers
overlap and interrupt each other, anticipate one another’s
words, use linguistic means to accomplish interactional
goals (i.e., such as beginning new topics with “So” or “By
the way”; Bolden, 2009; Drew & Holt, 1998), align with or
acknowledge the other’s train of thought (i.e., with frequent yeah or mhm; Sacks, 1992; Simmons-Mackie &
Damico, 1996), or use repetition to emphasize salient points
or opinions (Olness et al., 2010).
Development of the CIUconv protocol was driven
by integrating theoretical research regarding conversational
practices in healthy adults (Atkinson & Heritage, 1984;
Bolden, 2009; Hasan & Halliday, 1976; Levinson, 1983;
Overstreet, 1999; Sacks, 1992; Sacks, Schegloff, & Jefferson,
1974; Schegloff, 1968, 1982; Schegloff & Sacks, 1973;
Shiffrin, 1987; Tannen, 1994) while maintaining focus on
the intention of the CIU to measure informativeness of
linguistic content and a desire to adhere as closely as possible to the original CIU protocol. As few new conversationfocused guidelines as possible were added to Nicholas and
Brookshire’s CIU protocol to create the CIUconv protocol
(see Table 2 for a full list of conversation-related additions).
Furthermore, all of Nicholas and Brookshire’s CIU protocol
was maintained. To maximize exposure to conversational
samples during the raters’ training process, the CIUconv
protocol included additional examples for many of the instructions in the CIU protocol.
Oelschlaeger and Thorne (1999) noted that Nicholas and
Brookshire’s protocol did not account for six conversational
phenomena, possibly contributing to the poor IRR in their
study. Two of these categories involved the word yeah and
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its synonyms (yes, uhhuh, etc.), which will be referred to as
yes. The word yes is often used in conversations as an alignment or acknowledgement while the partner is speaking,
serving the interactional purpose to indicate attention and
interest of the listener and to encourage the speaker to continue speaking (Sacks, 1992; Schegloff, 1982). Although the
CIU protocol was designed for monologues in which alignments do not occur, Nicholas and Brookshire’s Rules 2.19
and 3.15 regarding the use of yes were used by the raters
when applying the CIUconv and did not require further adaptation (however, see our discussion below for challenges
associated with rating yes). When yes was used meaningfully (such as to indicate agreement) in the current study, it
was coded as a CIUconv. When it was used interactionally,
it was not coded as a CIUconv. Although such alignments
are an integral component to conversational exchanges and
carry pragmatic meaning that provides the speaker with
important information, the linguistic units do not impart
meaning of agreement as would a yes response to a question such as, “Do you have a dog?”
Two additional phenomena identified by Oelschlaeger
and Thorne (1999; “automatics” and “questions”) were also
handled without any need for modification to Nicholas and
Brookshire’s (1993) protocol. These utterances were coded
as informative or not within the context of the ongoing discussion without any marked difficulty with agreement between the raters. Many of the automatics referred to by
Oelschlaeger and Thorne could be coded using Nicholas
and Brookshire’s Rules 2.17, 2.18, and 2.19, regarding interjections, fillers, and conjunctions. The last two categories
of discrepancies discussed by Oelschlaeger and Thorne are
the presence of interruptions (see Table 2, Rule A.1) and
verbatim repetition of the partner (see Table 2, Rules A.3,
B.3, and B.5).
Descriptions of several of the new instructions meeting
the needs of conversation developed for the CIUconv protocol follow (a) exclusion of utterances (not counted as words
or CIUs) when the two speakers overlap or an interruption
occurs and the PWA defers the turn in mid-utterance
(causing potentially reduced informativeness due to partnerinfluenced utterance abandonment; interruption was viewed
as a subcategory of overlap, and the two phenomena were
not differentiated; Tannen, 1994); (b) repetition of one’s utterance is counted as a CIU if the partner requests repetition
or makes a clarification request (whereas in the CIU protocol, repetition is only counted as a CIU when used for emphasis); and (c) use of vague language such as “whatever”
may be counted as a CIU if it is used in a way that is seen
in typical speakers during casual conversation, which was
determined through the reliability process (Kleiner, 1998;
Overstreet, 1999).
In addition to adding instructions to the original CIU
protocol, the CIUconv protocol included coding for a
number of occurrences that may occur in either dialogue or
monologue but that were not delineated by Nicholas and
Brookshire (see Table 3). For instance, spelling out loud
was treated as a word for each unit of letters and determined to be a CIU if it spelled a meaningful word in context
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Table 2. Correct information unit in conversation protocol: new rules specific to conversation.
Rule

Example

A. Counting words [W]
Do not count
A.1
Overlaps/interruptions: utterances that are not completed
by the PWA because partner speaks simultaneously
or interrupts (indicated by < >)
Do count
A.2
Imperatives, comments, or questions to partner not related
to topic, which interrupt progress of the conversation;
often used when the PWA wants to use an alternative
modality
A.3

Repetition of the partner’s utterance

Example:
PWA: The[W][CIU] therapy[W][CIU] sessions[W][CIU] are[W][CIU]
running[W][CIU] through[W][CIU] some[W][CIU] exercises[W][CIU].
Partner: It’s <almost a formula>
PWA: <And then> (Not counted as words)
Example 1:
Partner: What’s your favorite football team?
PWA: Hang[W] on[W]. {PWA reaches for paper to write response}
Example 2:
PWA: Do[W] you[W] have[W] a[W] pen[W]?
Example 1:
Partner: It was so funny.
PWA: It[W] was[W] so[W] funny[W].

B. Counting correct information units [CIU]
Do not count
B.1
Proper nouns if unknown to partner (as determined by
partner response/behavior)
B.2

Imperatives, comments, or questions to partner not related
to topic, which interrupt progress of the conversation;
often used when the PWA wants to use an alternative
modality (see A.2)

B.3

Verbatim repetition of partner if it occurs within 3 turns
(not counting single-word yes/no responses within the
3 turns)

Do count
B.4
Proper nouns if known to partner (as determined by
partner response/behavior)
B.5

Verbatim repetition, if used to respond to the partner’s
explicit question or request for more information/
clarification or partner request for repetition

B.6

Vague language if acceptable in informal conversation

Example:
PWA: Nolan[W] played[W][CIU] his[W][CIU] trombone[W][CIU].
Partner: Who’s Nolan?
Example 1:
Partner: What’s your favorite football team?
PWA: Hang[W] on[W]. {PWA reaches for paper to write response}
Example 2:
PWA: Do[W] you[W] have[W] a[W] pen[W]?
Example 1:
Partner: It was so funny.
PWA: It[W] was[W] so[W] funny[W].
Example:
PWA: I[W][CIU] saw[W][CIU] Charlotte[W][CIU] when[W][CIU] I[W][CIU]
was[W][CIU] in[W][CIU] Boston[W][CIU].
Partner: Oh, how was she?
Example:
PWA: Lots[W][CIU] of[W][CIU] golf [W][CIU] clubs [W][CIU] in [W][CIU]
Georgia[W][CIU].
Partner: There are a lot of golf clubs there?
PWA: Yes [W][CIU].
PWA: Lots[W][CIU] of[W][CIU] golf[W][CIU] clubs [W][CIU] in[W][CIU]
Georgia![W][CIU].
Example 1:
Partner: Do you want to go out to the movies or dinner?
PWA: Whatever [W][CIU].
Example 2:
PWA: We[W][CIU] could[W][CIU] get[W][CIU] sushi[W][CIU] or[W][CIU]
pizza[W][CIU]or[W][CIU] whatever[W][CIU].

Note. PWA = people with aphasia.

(consistent with Nicholas & Brookshire’s 1993 protocol for
verbal production errors, Rule 1.21). Another example includes use of procedural language, which often includes the
impersonal “you” structure, not commented on by Nicholas
and Brookshire. This use of “you” was coded as a CIU
because, as an impersonal pronoun, it does not introduce
ambiguity, as unreferenced pronouns do. It is a standard
component of procedural discourse that has not been penalized in previous research (Longacre, 1996; Ulatowska,
North, & Macaluso-Haynes, 1981).

In the present research, %CIUs will be evaluated
as #CIUs cannot be meaningfully interpreted without
consideration of total words produced. For instance, production of 90 CIUs from a sample of 100 words suggests a
level of informativeness that is vastly different than production of 90 CIUs from a sample of 1,000 words. Thus,
counting #CIUs without attention to the sample size does
not allow the measure to be adequately interpreted, as a
denominator is required to gauge a sense of the PWA’s relative informativeness. In subsequent work to their seminal
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Table 3. Correct information unit in conversation protocol: additional rules.
Rule

Example

C. Counting words [W]
Do count
C.1
C.2

Words spelled out loud or words spelled in writing;
each unit of letters is counted as a word, whether
spelled correctly or incorrectly
Talking to oneself

PWA: I[W][CIU] went[W][CIU] to[W][CIU] L-O-N-D[W] to[W]
L-O-N-D-O-N[W][CIU].
Partner: What’s your cat’s name?
PWA: Paddington[W] is[W] that[W] it[W]? {speaks under breath
to self, not to partner}
PWA: He’s[W][CIU][W][CIU] Paddington[W][CIU]. {now speaking
to partner}

D. Counting correct information units [CIU]
Do not count
D.1
The definite article the if the referent has not already
been introduced by one of the partners (based on NB,
Rule 2.15 for pronouns)
Do count
D.2
Words spelled out loud or in writing, if accurate (see C.1)
D.3
D.4

Example:
Partner: We’re going to New York City.
PWA: Will[W][CIU] you[W][CIU] see[W][CIU] the[W] show[W][CIU]?

First- and second-person pronouns can be assumed from
context (i.e., I, me, we, us, you)
Second-person pronoun (i.e., you) used in procedural
discourse

Example:
PWA: I[W][CIU] went[W][CIU] to[W][CIU] L O N D[W] to[W]
L O N D O N[W][CIU].
Example:
PWA: You[W][CIU] like[W][CIU] to[W][CIU] hike[W][CIU]?
Example:
PWA: First[W][CIU], go[W][CIU] straight[W][CIU] past[W][CIU]
a[W][CIU] bank[W][CIU].
PWA: Then[W][CIU] you[W][CIU] take[W][CIU] a[W][CIU] right[W].

Note. PWA = people with aphasia; NB = Nicholas and Brookshire (1993).

paper introducing the CIU, Brookshire and Nicholas (1994)
recommended a standard sample size of 300–400 words, a
guideline followed for this study. With a stable (or fairly
stable) denominator, the differentiation between the #CIUs
measure and the %CIUs measure is minimized, yet %CIUs
do provide an accounting for the overall sample size, maximizing interpretability of the scores. CIUs per minute are
not evaluated in this study, as our interest in conversational
informativeness is not concerned with speed of language
production. Furthermore, the turn-taking structure of conversation does not lend itself to a meaningful understanding
of CIUs per minute. In conversation, some of the airtime is
spent by the partner’s speaking turns, which are expected to
vary in length and duration, as turns are not fixed by time
or distribution between partners (Sacks et al., 1974).

speakers with aphasia while watching the associated videorecorded conversations. The raters had follow-up discussions with the first author after coding each transcript to
resolve questions and discrepancies, amounting to approximately 1–2 hr in total. Training was considered complete
once the raters achieved 80% point-to-point reliability with
the first author for transcripts of a minimum of two different individuals with varying types/severities of aphasia.
The raters had been previously trained by the first author in basic conversation analysis methodology (Schegloff,
1982) to observe the interaction and all aspects of communication (verbal, nonverbal). In addition, they were instructed
to attend to the ongoing sequence of communicative acts
and behaviors of both communication partners to inform
their understanding of the specific conversational context
they were observing, as these are observations interlocutors
use in everyday life to make sense of dialogues without known
targets (Heritage, 2007; Schegloff, 1982; Wilkinson, 1999).

Training
Two first-year speech-language pathology graduate students with no prior familiarity with Nicholas and Brookshire’s
1993 CIU protocol each completed 7–8 hr of training applying the CIUconv protocol to transcripts of unstructured
conversations. Training consisted of approximately 2 hr to
read Nicholas and Brookshire’s article (with additional conversational examples provided, see Table 4 for a sample) and
to read and discuss an instructional overview of the written
CIUconv protocol with the first author (see Tables 2–4).
Raters then spent approximately 4 hr coding transcripts of

Results
The conversations serving as the language samples
in this study were collected following a protocol aimed at
maximizing ecological validity. Consequently, to determine
whether the resulting conversation samples were adequately
similar without significant micro- and macrolinguistic differences, preliminary analyses were completed within the
context of the previous research for which they were used
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Table 4. Sample of conversational examples provided to raters following Nicholas and Brookshire’s CIU protocol.
Rule

Example

E. Counting correct information units [CIU]
Do not count
E.1 Words later to determined to be semantic paraphasias
(see NB, examples for Rule 2.13)

E.2 Yeah, yes when not used meaningfully (see NB, Rules 1.24
and 2.19)
In conversation partners often encourage the speaker
to keep talking through use of alignments such as yeah,
yes, and ok.

Example:
PWA: We[W][CIU] go[W][CIU] skiing[W] every[W][CIU] year[W][CIU].
Partner: We love to go every winter!
PWA: Winter[W][CIU]?
PWA: Oh[W] I[W] meant[W] sailing[W][CIU]
Skiing is not counted as a CIU, because it becomes clear that this
was a semantic paraphasia.
Example:
Partner: I was really mad.
PWA: Yeah[W].
Partner: So I didn’t follow up right away.
PWA: Ok[W].
Partner: I called back a week later.

Do count
E.3 Yeah, yes, uhhuh, ok, no, and so forth, when used meaningfully Example:
(see NB, Rule 3.15).
Partner: Do you live around here?
PWA: Yes[W][CIU].
E.4 Repetition and intensifiers used informatively and meaningfully Example:
PWA: It[W][CIU] was[W][CIU] scary[W][CIU] when[W][CIU] the[W][CIU]
to display emphasis, interest, opinion, and evaluation of
what is being said (see NB, Rule 2.14).
car[W][CIU] crashed[W][CIU].
PWA: It[W][CIU] was[W][CIU] so[W][CIU] scary[W][CIU]!
E.5 Meaningful information in partial utterances (see NB,
Example:
Rule 2.13). In conversations speakers often revise midPWA: I[W][CIU] want[W][CIU] to[W][CIU] stop[W][CIU] at[W][CIU]
utterance, leaving an incomplete utterance.
the[W][CIU] {stops speaking, revises utterance}
PWA: Can[W][CIU] we[W][CIU] go[W][CIU] to[W][CIU] the[W][CIU]
store[W][CIU] on[W][CIU] the[W][CIU] way[W][CIU] home[W][CIU]?
Note. W = words; PWA = people with aphasia; NB = Nicholas and Brookshire (1993).

(Leaman & Edmonds, 2019a). No significant differences
were present for vocabulary frequency (Brysbaert & New,
2009), mean length of utterance (Brown, 1973), or type–
token ratio (Johnson, 1944). Similarly, topic initiation was
evenly divided between PWA and partners, and conversations focused on everyday topics such as family, entertainment, travel, and so forth (Leaman & Edmonds, in press;
please see Leaman & Edmonds, 2019a, for additional details).
Furthermore, data were complete and demonstrated a normal distribution, with skewness/kurtosis within acceptable
levels and no outliers. Thus, the data met the underlying statistical requirements for analysis and acceptability (Pritchard
et al., 2018).

(final data for each sample consisting of 300–400 words
are provided in Table 6).

Research Question 2: Test–Retest Stability
for CIUconv
Please see Table 6 for data of each conversation for
each participant. Pearson product–moment correlation
was performed demonstrating high significant correlation
of %CIUconv across the Home-P and SLP-P conversations
(r = .959, p = .000).

Discussion
The data presented for eight PWA in two different
unstructured conversations with two different communication partners demonstrate high IRR for use of CIUs
(using the CIUconv protocol instructions designed for
this study) and test–retest stability of the measure. These
findings are in contrast with Oelschlaeger and Thorne’s
(1999) seminal case study, which suggested that the CIU
cannot be appropriately, consistently, or reliably applied
to unstructured conversation. The intraclass correlation
coefficient (ICC) achieved for each research assistant and
the first author is considered excellent (ICC > .87 is excellent; Koo & Li, 2016; Portney & Watkins, 2015), and
the point-to-point mean IRR is well above the accepted

Research Question 1: IRR for CIUconv
Please see Table 5 for data for each rater’s reliability
data. A two-way random effects model with absolute
agreement and single rater measures was conducted to
evaluate the intraclass correlations, with results as follows:
α = .948 (95% confidence interval [.778, .989]; p = .000) for
the first author/Research Assistant 1 and α = .960 (95% confidence interval [.813, .992]; p = .000) for the first author/
Research Assistant 2. Discrepancies were resolved through
collaborative review by each pair of raters. Subsequently, transcripts were updated in preparation for test–retest analysis
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Table 5. Interrater reliability data.
Each rater’s reliability data
ID/type

P1 mild anomia
#CIUconv
#Words
%CIUconv
P2 mild anomia/mild AoS
#CIUconv
#Words
%CIUconv
P3 severe Wernicke
#CIUconv
#Words
%CIUconv
P4 mild anomia/mild Dys.
#CIUconv
#Words
%CIUconv
P5 moderate TCM
#CIUconv
#Words
%CIUconv
P6 mild anomia/mild AoS
#CIUconv
#Words
%CIUconv
P7 mild anomia
#CIUconv
#Words
%CIUconv
P8 mild anomia
#CIUconv
#Words
%CIUconv

Home conversation

% Point-to-point agreement of raters

SLP conversation

FA

RA

FA

RA

67
90
74

72
90
80

72
130
55

81
130
62

70
96
73

61
96
63

73
91
80

69
91
76

107
206
52

103
206
50

77
119
65

63
118
53

126
154
82

134
156
86

134
157
85

133
157
85

47
147
32

32
147
22

25
140
18

29
143
20

73
97
75

74
97
76

47
83
57

47
83
57

80
93
86

80
93
86

91
123
74

91
123
74

112
174
64

116
174
67

130
224
58

136
225
60

Words

CIUconv

Home
100

SLP
100

Home
94

SLP
87

99

100

81

96

100

99

86

74

99

100

94

95

99

98

83

81

100

100

93

95

100

100

100

98

100

100

93

89

Note. Home = conversation with home partner; SLP = conversation with speech-language pathologist partner; CIUconv = correct information
unit adapted to conversation; FA = first author; RA = research assistant (RA1 is in regular font, RA2 is in bold); AoS = apraxia of speech;
Dys. = dysarthria; TCM = transcortical motor aphasia.

80% level (Nicholas & Brookshire, 1993; Oelschlaeger
& Thorne, 1999) for discourse for both %CIUs (90%) and
words (99.6%). Likewise, the test–retest reliability for %CIUs
was very high and considered to be at a level that allows
for clinical decision making at an individual level (benchmark is ICC of 90% or greater; Boyle, 2014; Fitzpatrick
et al., 1998).
The finding in this study for acceptable IRR of the
CIU in unstructured conversation corroborates similar findings in two other studies using the CIU in dialogic contexts,
such as composite conversations composed of structured/
unstructured components (Doyle et al., 1995) and scripted
dialogue (Klinyak-Fliszar et al., 2015), but is in contrast
with the findings of Coote and Pimentel (2010), who used
group conversational data, resulting in poor IRR for their
two participants.
Nicholas and Brookshire (1993) designed the CIU
to be used only with PWA who could complete a picture
description screening task in which they were required to
produce a minimum of 10 intelligible, nonrepeated, and

relevant words in response to a picture sequence. Furthermore, they described the need for a sample size consisting
of at least 300–400 words in order to achieve adequate
reliability (Brookshire & Nicholas, 1994). Coote and Pimentel
(2010) did not report the severity of aphasia for their two participants and used only 10 utterances from each individual
collected within the context of a group therapy session. Both
factors potentially played a role in the low IRR achieved.
Although Oelschlaeger and Thorne’s (1999) methodological decisions to use untrained raters and Nicholas and
Brookshire’s original CIU protocol may have contributed
to the low IRR, they used a more-than-adequate 8,000-word
conversational sample (taken from eight conversations with
different partners, with three of these conversations occurring in a group format) produced by a participant with
moderate aphasia. This participant’s aphasia severity was
consistent with the average severity of the participants in
Nicholas and Brookshire’s (1993) study, although data were
not reported regarding the participant’s ability to complete
the picture description verbal language production screening
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Table 6. Full sample after reliability discrepancies resolved: 300–400 words.
ID/type
P1 mild anomia
Home conversation
SLP conversation
P2 mild anomia/mild AoS
Home conversation
SLP conversation
P3 severe Wernicke
Home conversation
SLP conversation
P4 mild anomia/mild Dys.
Home conversation
SLP conversation
P5 moderate TCM
Home conversation
SLP conversation
P6 mild anomia/mild AoS
Home conversation
SLP conversation
P7 mild anomia
Home conversation
SLP conversation
P8 mild anomia
Home conversation
SLP conversation

#CIUconv

#Words

%CIUconv

Time: min’ s”

226
199

319
327

71
61

6’00”
5’01”

277
252

390
364

71
69

10’30”
9’45”

158
166

391
373

40
45

3’28”
6’47”

312
290

372
375

84
77

4’57”
4’39”

122
86

371
374

33
23

6’43”
6’55”

222
192

336
334

66
57

10’50”
8’30”

300
268

386
376

78
72

12’00”
8’30”

260
238

385
374

68
64

4’58”
2’23”

Note. CIUconv = correct information unit adapted for conversation; SLP = speech-language pathologist; AoS = apraxia
of speech; Dys. = dysarthria; TCM = transcortical motor aphasia.

task used by Nicholas and Brookshire. Seven of our participants had Western Aphasia Battery–Aphasia Quotient
(WAB-AQ; Kertesz, 2006) scores above that of Oelschlaeger
and Thorne’s participant (WAB-AQ = 49.6), whereas
one participant’s score was lower (P3). The overall higher
WAB-AQ scores in this study may have contributed to the
higher IRR.
The two studies with similar findings to the current
study (albeit for different types of dialogue) collected conversation samples from participants with mild–moderate
aphasia and used trained raters (Doyle et al., 1995; KlinyakFliszar et al., 2015). Doyle et al. (1995) used a conversational
sample with a minimum of 300 words for 17 of 20 participants. Kalinyak-Fliszar et al. (2015) reported a number of
utterances rather than words, which ranged from 87 to 139,
likely meeting the minimum number of words required for
reliable application of the CIU.
Although statistical analysis of group data is the preferred method of determining reliability between samples
(Koo & Li, 2016; Pritchard et al., 2017, 2018), individual
data were examined as well. An a priori criterion for pointto-point IRR of at least 80% between raters for each conversation was set, consistent with the literature (Nicholas &
Brookshire, 1993; Oelschlaeger & Thorne, 1999). This criterion was met for 16 of 16 conversations for words and for
15 of 16 of the conversations for CIUconv (see individual
point-to-point reliability in Table 5).
The only conversation not meeting this benchmark was
the conversation P3 held with the SLP-P, which had a pointto-point IRR of 74%. This participant has severe Wernicke’s

aphasia and did not meet Nicholas and Brookshire’s (1993)
10-word verbal production screening task criterion. Discrepancies between raters occurred for a variety of reasons,
as was the case for the other participants (predominant
reasons for discrepancies for all 16 language samples are
discussed below). No one type of discrepancy emerged in
the P3/SLP-P transcript; instead, rater disagreements simply
occurred more often, at least in part due to the vagueness
of P3’s language. Her language production consisted mostly
of empty phrases and pronouns, and rote utterances such
as “I know,” “It’s so funny,” and “You never know.” She
used only four meaningful nouns out of 121 words in the
reliability segment of the SLP-P conversation. In her conversation with the Home-P (which had adequate IRR),
she used zero meaningful nouns out of 206 words in the
reliability segment. The raters more easily agreed on the
CIUconv status of the many pronouns P3 used in the
Home-P conversation than the SLP-P conversation because, in the Home-P conversation, P3 disambiguated her
pronouns more often through use of gestures to items in
the environment during that conversation.
In application of the CIUconv to pronouns, raters
followed the Nicholas and Brookshire’s (1993) Rule 2.15,
which states that the first time a pronoun does not have a
verbal referent or has an ambiguous referent is not counted
as a CIU. However, if the same pronoun is used again and
has been adequately referenced through contextual/visual
information, it is then counted as a CIU. When P3 used
pronouns with several possible verbal referents and did not
accompany the pronoun with a gesture (which would
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establish reference for the next use of the pronoun), raters at
times disagreed as to whether the pronoun was ambiguous
or not (Line 12 in example below). Vague language was
also sometimes difficult for raters to agree upon (Line 10
below). In the following excerpt, SLP-P and P3 have discovered they are from the same small hometown. For ease
of reading, words that raters agreed upon for informativeness or not are marked accordingly with [+CIUconv] or
[–CIUconv] at the end of the utterance. Words in disagreement are in bold.
1.

SLP-P: And then I remember when Stop and Shop
came.

2.

SLP-P: We never had movie theaters.

3.

SLP-P: Or you know, big stores.

4.

P3: Oh [–CIUconv].

5.

SLP-P: Everything was small.

6.

P3: I know [+CIUconv][+CIUconv].

7.

P3: Right [–CIUconv]?

8.

P3 Yup [–CIUconv].

9.

P3: So funny [+CIUconv][+CIUconv].

10.

P3: The same stuff.

11.

SLP-P: It’s so funny.

12.

P3: I get that.

of the utterance within the context of the ongoing conversation, consistent with challenges discussed by Oelschlaeger
and Thorne (1999). For example, coding of the word yes
(synonyms: yeah, uh-huh, yup, ok, etc.) required the coders
to determine whether yes was being used as a social alignment (not coded as a CIU; Nicholas and Brookshire’s Rule
2.19) or as a meaningful response indicating affirmation
(coded as a CIU; Nicholas & Brookshire’s Rule 3.15). Disagreement on coding of yes accounted for 14.9% (33/222)
of the discrepancies between raters within the total sample.
When direct questions were asked by the communication
partner requiring a yes or no response, coding decisions were
straightforward, and agreement was typically achieved between raters. However, many instances occurred where the
raters disagreed on the social usage of yes. Table 7 contains
an illustrative excerpt with a commentary on the coding decisions from one participant’s conversation with an SLP-P.
In addition, see Table 4 (Rules E.2 and E.3) for further examples of coding yes, used during rater training.
Given that discrepancies for yes contributed so greatly
to differences between raters, a post hoc analysis was done
examining this phenomenon more closely. Overall, pointto-point IRR for yes was 79.4%, closely approaching the
traditional minimal acceptable criterion of 80% for agreement. Due to this level of disagreement, the data were
reconsidered with yes counted as a word, but not counted
as a CIUconv (consistent with Nicholas and Brookshire’s
[1993] removal of “and” from CIU status due to the difficulty raters had determining its informativeness). When the
data were reanalyzed with yes treated in this manner, coefficients increased marginally for ICC (used to evaluate IRR;
first author/Rater 1, α = .991, p = .000; first author/Rater 2
α = .969, p = .000) and for the Pearson product–moment
correlation (used to evaluate test–retest stability; r = .0976,
p = .000). In examination of the individual data, IRR
exceeded 80% for 15 of 16 samples, and the test–retest
spread never exceeded 10 points (and was at 10 points for
only one participant, P4). These results are highly consistent
with the results reported earlier that included yes in the
data.
However, the decision to assume that yes is never
informative does not provide an accurate reflection of the
PWA’s function, as yes is indeed often informative. Furthermore, treating yes as we did in this post hoc analysis
introduces the possibility that, in an effort to improve
%CIUconv following treatment, PWA could be taught never
to use yes. This result could have a detrimental impact on
conversational interaction, as yes is an important and frequently used discourse marker indicating interest and
alignment with the speaker, and also indicates affirmation.
Removing it entirely from an individual’s repertoire to
achieve a higher %CIUconv would inflate the measure
while possibly having a negative outcome on the conversational interaction (Simmons-Mackie & Damico, 1996), which
is not the intent of this measure. For these reasons, and given
negligible statistical differences to the sample independent
of how yes is managed, and due to point-to-point agreement verging on 80% for rater decisions regarding coding of

In the above example, raters disagreed as to whether
“stuff ” was a typical use of vague language (Overstreet,
1999). They also disagreed as to whether “that” was ambiguous; one rater felt “that” referred to how funny it was
that the speakers came from the same town, whereas the
other rater was unsure as to whether “that” referenced this
coincidence or whether it referenced the lack of stores and
services in the small town.
Like P3, P5 did not demonstrate verbal skills adequate
to meet Nicholas and Brookshire’s (1993) screening criterion.
Both of these participants were included in the study so as
to evaluate the CIUconv measure in unstructured conversation across a broad array of types and severities of aphasia.
Remarkably, despite the severity of aphasia demonstrated
by these two participants, the raters surpassed the reliability
criterion for the other three conversations in which P3 and
P5 participated: 86% for P3/Home-P, 83% for P5/Home-P,
and 81% for P5/SLP-P.
Individual evaluation of test–retest stability was subjected to an a priori criterion of no greater than a 10-point
difference between each participant’s conversation samples
(see Table 6 for %CIUconv) in accordance with the literature (Cameron et al., 2010; Leaman & Edmonds, 2019a;
Nicholas & Brookshire, 1993; Oelschlaeger & Thorne, 1999).
This criterion was met for %CIUconv for every participant
for their two conversations. However, two participants
(P1 and P5) demonstrated a 10-point spread between their
two samples, nearly surpassing the criterion for stability.
Interrater discrepancies occurred most often on utterances that required the raters to determine the social function
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Table 7. Coded conversation with comments; speakers are discussing golfing.
Speaker

Spoken utterance

1. P1:
2. P1:

“First time.”
First time
“I mean I go now six or seven years.” I mean
I go now six or seven
years
“Yeah.”
“Seven eight…days weeks.”
Seven eight
Days weeks
“Ok.”
“So for the last seven or eight years?”
“Yeah.”
Yeah
“But it’s five or six days.”
But it’s
Five or six

3. Partner:
4. P1:
5. Partner:
6. Partner:
7. P1:
8. P1:

9. P1:

“Five or six times five or six times.”

10. Partner: “Times total?”
11. P1:
“Yeah.”
“Or seven.”
12. P1:
13. P1:
“So.”
14. Partner: “Very cool.”
15. P1:
“Yeah.”

Detailed analysis

Days
Five or six times
Five or six times

Comment
In Line 2, P1 indicates correction
Commentary on performance
Informative
Semantic paraphasia, intended word is times, see Lines 9–13
Seven is repetitive; eight is not desired word, see Lines 7–12
Semantic paraphasias, intended word is times, see Lines 9–13
Informative, uses “yeah” to answer question
Informative
This is repeated two more times in Line 9; our convention is
to code the last informative repetition.
Semantic paraphasia, intended word is times, see Lines 9–13
Repetition
Informative, last repetition receives CIUconv; “Six” is coded
as a CIUconv, although it has already been coded as such
in Line 1. It is a CIUconv here because it is needed for
syntactic completeness in this utterance (NB, Rule 2.14).
Informative, uses “yeah” to answer question
Informative. Coded as a CIUconv although repeated from
Line 1, as P1 is clarifying in response to partner’s question
Conjunction is not used cohesively

Yeah
Or seven
So
Yeah

Not informative. Raters often disagreed as to whether this type
of utterance was informative or not.

Note. Bold = coded as a word and CIUconv; regular font = coded as a word, but not CIUconv; italics = partner, not coded; NB = Nicholas
and Brookshire (1993).

yes, the CIUconv protocol includes rater evaluation of each
yes production, consistent with Nicholas and Brookshire’s
protocol (Rules 2.19 and 3.15).
In addition, raters also often disagreed as to whether
repeated utterances should be coded or not. Nicholas and
Brookshire (1993) indicate that repetitions in utterances
should not be coded unless the purpose is to intensify meaning (Rule 2.14). Adding emphasis occurs frequently in
personal discourse as it is a primary means of adding opinion or purpose to the utterance, a phenomenon referred to
as evaluative function (Labov, 1972; Olness et al., 2010;
Ulatowska, Olness, Hill, Roberts, & Keebler, 2000). In
emotional utterances, where it was clear intensification of
meaning was intended by the PWA (often by concurrent
prosodic changes in speech production, body language,
or facial expression), raters tended to agree to apply the
CIUconv. Likewise, when the partner requested repetition,
or asked a question, raters agreed that the repeated utterance
should be coded with the CIUconv (see Table 2, Rule B.5).
However, in other instances when the PWA repeated an utterance unprefaced by such a turn by the partner and without obvious emotional intent, disagreement as to whether
that utterance qualified as a CIUconv occasionally occurred
(see Table 7 for coding of repetitions). Consequently, we
developed a rule that, if verbatim repetition occurred on the
partner’s utterance within three turns (not counting yes/no
turns or nonverbal turns), such a production would not be
counted as a CIUconv, as the partner had provided the

vocabulary (see Table 2, Rules A.3 and B.3). This coding
challenge did not have the same degree of impact as discussed
above for yes, because verbatim repetition of the partner
occurred extremely rarely in these 16 samples. Thus, no
detailed post hoc analysis was completed.
Although perhaps somewhat surprising, raters rarely
disagreed on the CIUconv status of a word because of a
lack of a known target (as there are no known targets in
unstructured conversation). Raters usually agreed as to
whether a word was a CIUconv or not based on the ongoing interaction and context and through observation of both
partners, consistent with techniques successfully used by
conversation analysts (Heritage, 2007; Schegloff, 1982)
and with how adults determine meaning during discourse
(van Dijk & Kintsch, 1983). Several times a PWA produced a semantic paraphasia that fit within the context of
the conversation, yet several utterances later, it became
evident that the utterance had been in error, as has been
previously documented in the interaction-focused aphasia
literature (Wilkinson, 1999). When this occurred, the original utterance was not coded as a CIUconv (see Table 7).
Semantic paraphasias may have occasionally occurred yet
gone undetected. However, using the theoretical background of conversation analysis, if the semantic paraphasia in such a case could go undetected by both partners
(and the rater observing the conversation), it is expected
that such an error would have extremely negligible negative
impact on the meaningfulness of the ongoing conversation.
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establishing core outcome sets. Aphasiology, 32(4), 465–468.
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Atkins, J. M., & Heritage, J. (1984). Structures of social action:
Studies in conversation analysis. Cambridge, United Kingdom:
Cambridge University Press.
Avent, J., Patterson, J., Lu, A., & Small, K. (2009). Reciprocal
scaffolding treatment: A person with aphasia as clinical teacher.
Aphasiology, 23(1), 110–119.
Beeke, S., Wilkinson, R., & Maxim, J. (2007). Individual variation in agrammatism: A single case study of the influence of
interaction. International Journal of Language & Communication Disorders, 42(6), 629–647.
Best, W., Grassly, J., Greenwood, A., Herbert, R., Hickin, J., &
Howard, D. (2011). A controlled study of changes in conversation following aphasia therapy for anomia. Disability and
Rehabilitation, 33(3), 229–242.
Bolden, G. B. (2009). Implementing incipient actions: The discourse
marker “so” in English conversation. Journal of Pragmatics,
41(5), 974–998.
Boles, L., & Bombard, T. (1998). Conversational discourse analysis: Appropriate and useful sample sizes. Aphasiology, 12(7–8),
547–560.
Boo, M., & Rose, M. L. (2011). The efficacy of repetition, semantic, & gesture treatments for verb retrieval and use in Broca’s
aphasia. Aphasiology, 25(2), 154–175.
Boyle, M. (2011). Discourse treatment for word retrieval impairment
in aphasia: The story so far. Aphasiology, 25(11), 1308–1326.
Boyle, M. (2014). Test–retest stability of word retrieval in aphasic
discourse. Journal of Speech, Language, and Hearing Research,
57, 966–978.
Brookshire, R. H., & Nicholas, L. E. (1994). Speech sample size
and test–retest stability of connected speech measures for
adults with aphasia. Journal of Speech and Hearing Research,
37, 399–407.
Brown, R. (1973). A first language: The early stages. Cambridge,
MA: Harvard University Press.
Bryant, L., Ferguson, A., & Spencer, E. (2016). Linguistic analysis
of discourse in aphasia: A review of the literature. Clinical Linguistics & Phonetics, 30(7), 498–518.
Bryant, L., Spencer, E., & Ferguson, A. (2017). Clinical use of linguistic discourse analysis for the assessment of language in
aphasia. Aphasiology, 31(10), 1105–1126.
Brysbaert, M., & New, B. (2009). Moving beyond Kučera and
Francis: A critical evaluation of current word frequency norms
and the introduction of a new and improved word frequency
measure for American English. Behavior Research Methods,
41(4), 977–990.
Cameron, R. M., Wambaugh, J. L., & Mauszycki, S. C. (2010). Individual variability on discourse measures over repeated sampling
times in persons with aphasia. Aphasiology, 24(6–8), 671–684.
Carragher, M., Sage, K., & Conroy, P. (2013). The effect of verb
retrieval therapy for people with non-fluent aphasia: Evidence
from assessment tasks and conversation. Neuropsychological
Rehabilitation, 23(6), 846–887.
Carragher, M., Sage, K., & Conroy, P. (2015). Outcomes of treatment targeting syntax production in people with Broca’s-type

In such an instance, the word in error makes sense in context
and is accepted by both partners (is not detectable), and
thus, coding it as a CIUconv aligns with the reality of the
interaction as it was understood by those involved and contributes to the forward movement of the utterances that
followed (Heritage, 2007; Wilkinson, 1999).
Limitations of this study include a relatively small sample size, with only one individual with nonfluent aphasia.
Training needed prior to reliable use of the CIUconv protocol
was fairly lengthy at 7–8 hr, requiring an up-front investment
of time. However, our research assistants were first-year
speech-language pathology graduate students with extremely
limited exposure to aphasia and no exposure to the CIU
prior to this study. It is anticipated that experienced clinicians and those with previous knowledge of the CIU would
become proficient in the use of the CIUconv protocol with
fewer hours of training, a question that should be pursued
as a part of future research prior to broad clinical application of the CIUconv. Investigation of %CIU using the
CIUconv protocol in healthy adults during unstructured
conversation is needed to determine normative correlate
data, research which is underway.

Conclusion
This study investigated application of the CIU
(Nicholas & Brookshire, 1993) to unstructured conversation
samples. Raters were thoroughly trained on use of the measure, and the CIU protocol was amended to account for
characteristics of conversation (referred to as CIUconv protocol). In addition, a sample consisting of six PWA meeting
Nicholas and Brookshire’s guidelines for language production skills and two PWA not meeting this criterion were
included in the study, and conversation samples met a minimum of a 300-word standard. The results demonstrate that,
when these factors are in place, excellent IRR at the group
level and excellent test–retest stability for the measure can
be achieved for the CIU in unstructured conversation. Individual analysis of data demonstrated IRR above criterion
for 15 of 16 conversations and test–retest stability for 8 of 8
participants. This study demonstrates feasibility of the CIU
as a measure for lexical informativeness in unstructured
conversation.
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“By the Way”… How People With Aphasia
and Their Communication Partners Initiate
New Topics of Conversation
Marion C. Leamana and Lisa A. Edmondsa

Purpose: The ability to initiate new topics of conversation
is a basic skill integral to communicative independence
and agency that is susceptible to breakdown in aphasia
(Barnes, Candlin, & Ferguson, 2013), yet this discourse
skill has received little research attention. Healthy adults
(HAs) follow 3 established patterns of structural organization
to cue the conversation partner when an utterance is
intended to initiate a new topic (Schegloff & Sacks, 1973;
Svennevig, 1999). In addition, speakers have the option
to use these mechanisms of topic initiation (TI) individually
or in conjunction with one another. Occasionally, speakers
do not follow these conversational macrostructure
expectations, in which case TI occurs abruptly, referred
to as a noncoherent TI (NC-TI; Mentis & Prutting, 1991).
Understanding how TI is disrupted by aphasia requires
foundational knowledge regarding the relative use/
combined use of TI mechanisms and NC-TI in HAs and
persons with aphasia (PWAs). The purpose of this study
is to investigate how PWAs and their conversation partners
initiate new topics of conversation and to determine the
relationship between the number of TI methods used and
communicative success (CS) in persons with mild aphasia

(PWA-Mild) and persons with moderate and severe aphasia
(PWA-Mod/Sev).
Method: Six PWA-Mild and 4 PWA-Mod/Sev engaged
in 15-min unstructured conversations with different HA
partners. Utterances were coded for types of TI used by
both partners and were evaluated for CS using a 4-point
scale (Leaman & Edmonds, 2019) for PWAs.
Results/Implications: PWAs used NC-TI with a much greater
frequency than HAs who never used NC-TI. The rate of NC-TI
was associated with increased severity of aphasia. HAs
and PWA-Mild used cohesion most often as the method
for TI, while PWA-Mod/Sev used it least often. CS was
moderately positively correlated with the number of
methods of TI used in PWA-Mod/Sev. However, no such
correlation existed for PWA-Mild; this group achieved a
high degree of CS on TI utterances, independent of the
number of methods of TI used. Findings include the clinical
implication suggesting PWA-Mod/Sev may benefit from
simultaneous use of TI mechanisms to achieve better CS
during conversation.
Supplemental Material: https://doi.org/10.23641/asha.
9765164

T

(Barnes et al., 2013), becoming dependent on others to
anticipate and initiate desired topics. This partner dependency can severely limit the topics of discussion available
to PWAs. In the worst-case scenario, topics of interest to
PWAs may not be available at all. Reduced ability to
elect topics of conversation can limit personally meaningful participation in day-to-day life (Shadden & Hagstrom,
2007). Furthermore, difficulty in initiating topic may also
curtail opportunities for PWAs to engage in the process
of identity rebuilding often needed after a catastrophic
life-changing event (such as a stroke). Identity rebuilding
and renegotiation of a sense of self is typically achieved
and expressed through telling and retelling the evolving selfnarrative within the social context of one’s life (Charon,
2001; Frank, 1995; Maynard, 2003; Shadden, 2005;
Shadden & Hagstrom, 2007), a skill potentially limited by
aphasia (Strong, Lagerwey, & Shadden, 2018). This complex

he ability to initiate new topics of conversation is
a basic skill integral to communicative independence and agency that is susceptible to breakdown
in aphasia (Barnes et al., 2013; Laakso & Klippi, 1999;
Wilkinson, Lock, Bryan, & Sage, 2011). When persons
with aphasia (PWAs) are unable to initiate a new topic of
conversation, they lose the ability to direct conversation
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discourse process is dependent on the PWA’s ability to initiate and direct the topic of conversation or on an astute communication partner who will initiate such topics. Without
these opportunities, the PWA may not be able to engage in
this crucial aspect of recovery.
Mechanisms of topic initiation (TI) used by healthy
adults (HAs) to inform listeners of a new topic have been
observed and described through conversation analysis (CA;
Schegloff & Sacks, 1973). This qualitative methodology
focuses on understanding the organization of conversation
through detailed observation and analysis of extracts of
interaction taken from naturally occurring conversations
(Goodwin & Heritage, 1990; Schegloff, 2007). CA researchers and theorists use varied terminology and conceptual frameworks to describe the methods of TI. However,
the general mechanisms of TI can be organized to fit
into three broad categories (see Table 1): TI following the
ending of an old topic (i.e., “topic-closing”; Schegloff &
Sacks, 1973), TI through progressive linking and shifting
of concepts (i.e., using cohesion; Jefferson, 1984), and TI
through use of explicit discontinuity devices (“by the way,”
“so,” etc.; see detailed descriptions in the Method section;
Bolden, 2009; Button & Casey, 1984, 1985; Fraser, 2009;
Maynard, 1980; Svennevig, 1999; Weiner & Goodenough,
1977). Each mechanism of TI follows an expected pattern
of organized sequential interaction between communication partners (Maynard, 1980; Schegloff & Sacks, 1973),
can be achieved through verbal and/or nonverbal means,
and may be used simultaneously (Maynard, 1980).

This process of marking TI is the typical method
used by partners in conversation (Goodenough & Weiner,
1978; Svennevig, 1999; Weiner & Goodenough, 1977)
and optimizes clarity of the meaning and intention of
the speaker’s utterance (Planalp & Tracy, 1980; Svennevig,
1999). When a speaker uses a TI mechanism, the listener
automatically shifts to expect new information related to
a new topic. Conversely, when the speaker does not use
a signaling mechanism of TI, the listener understands the
speaker’s turn through a strategy of sequentiality, in which
each turn is understood through a linking to the previous
turn, a process by which listeners will automatically
attempt to connect one utterance to the next resulting
in topic maintenance (Sacks, Schegloff, & Jefferson,
1974; Svennevig, 1999). Unless cued otherwise, listeners
assume that each utterance is related to the prior utterance
and will make an effort to determine the connection.
However, conversational flexibility allows speakers
to choose how they initiate topic, and use of an explicit
TI mechanism is not a rule that must be rigidly followed.
HA speakers sometimes initiate topic without use of an
explicit TI mechanism (Crow, 1983; Planalp & Tracy, 1980;
Svennevig, 1999), known as noncoherent TI (NC-TI), which
Mentis and Prutting (1991, p. 585) have defined as “…
topic changes occur(ing) in the absence of an established
topic boundary or an utterance signaling the transition to
a new topic.” For our purposes, we include not only
verbal utterances signaling the transition to a new topic but
also any behavior that signals a transition to a new topic,

Table 1. Typical methods of topic initiation.
Method
Topic-closinga

Discontinuity deviceb,c

Cohesiond

Noncoherente

Description
A new topic begins after a topic-closing routine, which may consist of:
▪ A series of several turns with no new information shared by either partner
▪ One speaker summing up the topic with an expression (e.g., “it ain’t over ’til it’s over” or “it was really
raining cats and dogs”) or with a summative remark (e.g., “that sounds like it was really tough” or “let
me know if there’s anything I can do”)
▪ Pauses of 1+ s (adults without aphasia; we allow a bit longer for persons with aphasia, 2 s)
Use of an explicit word or phrase indicating a new topic is startingb
▪ Several examples: So, By the way, And, Well
Includingc:
▪ News elicitations (“What’s new?”)
▪ News announcements (“You’ll never guess what happened…”)
▪ News inquiries (“Tell me about Joanne’s art show last weekend”)
Initiation of topic through a linking of utterances through:
▪ Lexical cohesion: related lexical items (shifting from “canoeing” to “hiking” through semantic relatedness
of outdoor summer activities)
▪ Referential cohesion: pronouns tied to prior nouns (using “he” to refer back to the word grandfather
that occurred previously)
▪ Elliptical cohesion: utterances that are incomplete yet can be understood through recovery of
information from the previous utterance. This method of TI is usually combined with another method.
(e.g., Speaker 1: What time’s the movie? Speaker 2: 7:00. We need to figure out where to eat dinner;
conversation continues about restaurants)
No method of topic initiation is used; new topic is sudden/abrupt
▪ Neither any of the typical methods listed above;
▪ Nor atypical/individual methods

a
One or more topic-closing routine may be present at once (Crow, 1983; Drew & Holt, 1998; Maynard, 1980; Schegloff & Sacks, 1973; Svennevig,
1999). bThe single words listed have multiple uses and do not automatically indicate a new topic (Bolden, 2009, 2010; Maynard, 1980; Svennevig,
1999; Weiner & Goodenough, 1977). cButton and Casey (1984, 1985). dHasan and Halliday (1976) and Schegloff and Sacks (1973). eMentis and
Prutting (1991).
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consistent with the aphasia literature discussed below.
The following conversation about Thanksgiving illustrates
NC-TI when one speaker abruptly changes topic using
NC-TI on Line 3:
1.

Speaker 1: Should we make three different kinds of
pie?

2.

Speaker 2: I think a pumpkin, apple, and pecan will
be good.

3.

Speaker 1: My son has basketball practice at 10 am
on Saturday.

Difficulty with TI may occur in PWAs when NC-TI is
used (Barnes & Ferguson, 2012; Mentis & Prutting, 1991;
Wilkinson, 1999). When reduced linguistic production
accompanies NC-TI, the listener may be unaware that a
TI attempt has occurred (Barnes et al., 2013; Keenan &
Schieffelin, 1983; Laakso & Klippi, 1999; Wilkinson, 1999).
In such a situation, the listener will automatically use
the strategy of sequentiality, attempting to connect the
PWA’s current turn to previous turns, resulting in maintained topic (Sacks et al., 1974; Svennevig, 1999) rather
than aligning with the PWA’s attempt at TI, leading to
communicative breakdown.
In addition, microlinguistic errors on the part of the
PWA contribute to communicative breakdown during TI,
as has been observed when the definite pronoun “the” is
used in place of the indefinite pronoun “a” when introducing a new element or topic (Ulatowska & Chapman, 1994).
For example, if the PWA says “the car was wrecked,” instead of “a car was wrecked,” the listener will try to understand the utterance as relating to a car that has already
been introduced into the conversation (i.e., “old information” uses “the,” and “new” information uses “a”; Clark
& Wilkes-Gibbs, 1986), rather than understanding that the
PWA is introducing a new topic.
However, some PWAs successfully harness and adapt
their communication abilities to effectively initiate a topic,
using atypical methods of TI (Bloch & Beeke, 2008;
Wilkinson et al., 2011) through a variety of methods not
typically seen in HAs. For instance, individual PWAs
have been observed to initiate a topic effectively by using
gesture, eye gaze, tone of voice, and limited verbal output
to cue a communication partner to verbalize a desired
topic shift (Bloch & Beeke, 2008; Simmons-Mackie,
Kingston, & Schultz, 2004), using a prosodic envelope
around a sequence of utterances to indicate a new topic
(Beeke, Wilkinson, & Maxim, 2007), using an idiosyncratic discontinuity marker (such as a noise, syllable, or
word not typically used for this purpose; Barnes et al.,
2013; Bloch & Beeke, 2008; Simmons-Mackie & Damico,
1996), or waiting for the partner to mention a topic related to the desired topic (Beeke, Wilkinson, & Maxim,
2001; Schegloff & Sacks, 1973; Simmons-Mackie et al.,
2004). Closely related to this strategy, PWAs have been
described using indexicality to initiate a topic, in which
the PWA refers back to an utterance by the partner using
limited verbalization (and/or gesture). For instance, the
PWA could state “the first one” to indicate that the new
topic has to do with the first item just mentioned by the
partner (Levinson, 1983; Wilkinson, 1999).
In addition, PWAs have been described to use unexpected word ordering as a method of TI, through fronting
of nouns (left dislocation; Beeke, Wilkinson, & Maxim,
2003; Beeke et al., 2007). In this method of TI, the speaker
produces a noun or noun phrase at the start of a sentence
to highlight a new topic instead of the typically expected
canonical order (e.g., “Birthday cake” to initiate talk
about a birthday party, rather than “I went to Aunt Joanne’s
birthday celebration”). Singing as a resource, an atypical

NC-TI requires listeners to suspend their typical
use of understanding each utterance within the context of
the ongoing talk without any explicit TI markers cueing
them to do so (Goodenough & Weiner, 1978; Planalp &
Tracy, 1980; Svennevig, 1999). Consequently, NC-TI is
unexpected and can make interpretability of such utterances difficult for listeners (Svennevig, 1999). NC-TI receives the lowest ratings when listeners are asked to judge
competency of TI in HA speakers (with competency including “understandability” and “ability to follow”; Planalp &
Tracy, 1980).
In addition, speakers may sometimes also use noncoherent or abrupt utterances within a topic (i.e., not when
attempting to initiate a new topic). In these instances, the
listener uses sequentiality (as expected) to try to connect
the abrupt utterance to the ongoing topic but, when unsuccessful, may then incorrectly believe that a new topic has
occurred, only to realize over the course of the unfolding
conversation that the abrupt utterance had indeed been related to the original topic (Drew, 1997). Noncoherent utterances, whether used for TI purposes or topic-maintaining
purposes, may contribute to communicative breakdown in
HAs (Drew, 1997; Planalp & Tracy, 1980).
An estimate of the frequency of NC-TI during conversation in HAs is difficult to ascertain due to varying
methodologies and definitions used in the literature, with
frequency as low as 0% (Mentis & Prutting, 1991; Svennevig,
1999) to as high as 17% reported (Crow, 1983; although
Crow’s definition likely overreports the incidence of NC-TI,
as it includes new topics initiated with single-word discontinuity markers such as “so”). Despite the relatively
lower understandability of NC-TI in comparison to the
other methods of TI, HAs are often successful in making
NC-TI understandable. This occurs because intact language
skills can be used to provide overt explications for specific
referents for the new topic (i.e., objects, individuals, ideas,
events) and to specify the semantic relations between the
referents, prerequisites to effective TI (Keenan & Schieffelin,
1983). In addition, when misunderstandings due to use of
noncoherent utterances occur in HAs, whether during TI
or topic-maintaining turns, a clarification request by the
partner can quickly resolve any confusion between the
partners (Drew, 1997; Schegloff, Jefferson, & Sacks, 1977).
In recent years, CA methodology has been applied
to investigations of TI in PWAs, describing both breakdown in TI and atypical methods of achieving TI by PWAs.
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method of TI, was recently reported in an individual with
traumatic brain injury, suggesting potential for this novel
method of TI in PWAs as well (Azios & Archer, 2018).
Lastly, in addition to the above-noted novel methods of
TI, PWAs may use the typical methods of TI yet achieve this
through an alternative means of expression (e.g., using
the cohesion method of TI while using the written rather than
spoken means of production).
Thus far, the growing research base investigating
TI in PWAs has provided case studies describing both how
TI is achieved and how it breaks down within specific dyads
(usually the PWA and a family member). In addition, TI
difficulty is recognized as a barrier negatively impacting
conversation and is explicitly noted as an area to consider
for intervention in a number of communication partner
training programs (Beeke et al., 2015; Fox, Armstrong,
& Boles, 2009; Lock, Wilkinson, Bryan, Maxim, et al.,
2001; Wilkinson et al., 2011) and has been addressed as
a strategy in a conversation-based treatment conducted
with a clinician as the communication partner (Savage &
Donovan, 2017; Savage, Donovan, & Hoffman, 2014).
Likewise, at least two rating scales of interactional
conversational skills in aphasia include items regarding
TI (Lock, Wilkinson, & Bryan, 2001; Whitworth, Perkins,
& Lesser, 1997).
However, foundational research investigating the
frequency with which HAs or PWAs use typical methods
of TI is lacking, although “topic-shifting” (cohesion) is
suggested as a predominant method in HAs (Coelho, Youse,
& Le, 2002; Sacks, 1992; Svennevig, 1999). Furthermore,
there is no research examining frequency of the types of
cohesion used by either group. Lastly, although multiple
methods of TI can be used simultaneously, there is no research investigating whether there is a relationship between
the number of concurrent methods of TI used and the overall communicative success (CS) of the topic-initiating turn
in PWAs. Given that NC-TI reduces communicative effectiveness in HAs (Planalp & Tracy, 1980; Svennevig, 1999)
and PWAs (Barnes et al., 2013; Wilkinson et al., 2011), it
is of interest to investigate whether layering methods of TI
have the opposite result, increasing CS in PWAs. This basic
knowledge about TI mechanisms in PWAs and HAs has potential significant clinical impact by supporting development
of assessment and treatment paradigms capable of addressing
TI in conversational contexts. This study investigates the
following research questions to provide such preliminary
data regarding TI in both PWAs and HAs in unstructured
(and nontherapeutic) conversations with one another.
As it is anticipated that PWAs with moderate and
severe language impairments (collectively referred to as
PWA-Mod/Sev) may perform differently than those with
mild impairment (referred to as PWA-Mild) and that aggregated data may obscure important differences, the research questions are designed accordingly:
1.

2.

What is the frequency of use of subtypes of cohesion
used by each severity group?

3.

What is the frequency of use of NC-TI, one method
of TI, and multiple methods of TI (two or more) in
each severity group?

4.

What is the relationship between the number of
methods of explicit TI (zero to two or more methods)
and CS in PWA-Mod/Sev and PWA-Mild?

Method
Participants

What is the frequency of use for the different
types of TI by each severity group (PWA-Mod/Sev,
PWA-Mild, and HAs)?
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The institutional review board of Teachers College,
Columbia University, in New York City, approved this
study. Ten PWAs with a variety of types/severities of aphasia and a self-selected primary home partner (Home-P)
were recruited from local universities and aphasia groups.
Each PWA/Home-P dyad participated in one unstructured
conversation (demographics shown in Table 2). In addition,
each PWA participated in a conversation with a practicing,
unfamiliar, licensed speech-language pathologist partner
(SLP-P) who was experienced in working with PWA. Six of
the 10 PWAs (P1–P6) each held one conversation with an
unfamiliar speech-language pathology graduate student
partner (Grad-P; for demographics of SLP-Ps and Grad-Ps,
see Table 3). Four different Grad-Ps and seven different
SLP-Ps participated in the study. The conversational data
for P1–P8 were originally collected for a study investigating stability of microlinguistic measures and CS in PWAs
across different types of communication partners. Stability
for these measures was reported across the conversations held with the Home-Ps and SLP-Ps (Leaman &
Edmonds, 2019). Conversational samples for P9 and P10
were collected specifically for the current study. Neither
the partners (Home-P, SLP-P, Grad-P) nor the PWA
knew which areas were of interest for analysis in the previous
study. Likewise, they were unaware that TI would be an
area of inquiry, interest, and measurement in the current
study.
Each PWA was a minimum of 6 months postonset
of aphasia due to unilateral stroke in the left hemisphere
and was right-handed prior to stroke. Each expressed an
interest in participating in this study involving one-to-one
social conversations with different partners. PWAs and
Home-Ps were between 18 and 75 years old, and each had
native proficiency in English, which was reported as the
primary language used in all aspects of daily life. Each
participant passed a hearing screening in at least one ear
at 40 dB at 2000 Hz and reported adequate corrected vision to partake in the assessment.
No previous history of speech, language, cognitive, psychiatric, or learning disabilities was present
for the PWAs, as confirmed by self-report. Five of the
PWAs demonstrated impairment in cognition as assessed
by the Cognitive Linguistic Quick Test (CLQT; HelmEstabrooks, 2001; see Table 2). However, these scores
were impacted by language components of the CLQT
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Table 2. Demographic information and assessment results for persons with aphasia and home partners.

Age/
Participant gender WAB AQ

Aphasia type

CLQT overall score
(clock drawing)

ACOM or CAT
DQ: T score
ACOM: 69.81

Race
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P1

42/M

78

Mild anomia

3.2/4 Mild impairment
(clock: WNL)

P2

66/M

79.3

3.6/4 WNL (clock: WNL) ACOM: 56.57

African
American

P3

60/F

38.9

Mild anomia and
mod apraxia
of speech
Severe Wernicke

Caucasian

P4

65/F

85.0

Mild anomia/mild
dysarthria

2.2/4 Mod impairment
CAT DQ 50
(clock: WNL)
3.6/4 WNL (clock: WNL) ACOM: 45.04

P5

71/F

75.7

P6

64/F

92.4

2.8/4 Mild impairment
(clock: WNL)
2.6/4 Mild impairment
(clock: WNL)

P7

72/M

92.0

Mod transcortical
motor
Mild anomia and
mild apraxia
of speech
Mild anomia

3.8/4 WNL (clock: WNL) CAT DQ: 49

Caucasian

SAE; monolingual

P8

75/F

88

Mild anomia

3.8/4 WNL (clock: WNL) CAT DQ: 50

Caucasian

SAE; monolingual

P9

63/F

51.0

Caucasian

SAE; monolingual

P10

47/M

41.4

Mod Broca’s and
–Did not complete–
mod/severe
apraxia of speech
Global
2.4/4 Mod impairment
ACOM: 46.96
(clock: Mod)

Caucasian

SAE; monolingual

ACOM: 41.35
CAT DQ: 57

Caucasian

Language
background

Education

Home partner (age,
gender) education
TPO
(MoCA) score

Standard American
English (SAE);
bilinguala: English
primary, Hebrew
secondary
SAE; monolingual

College

9;2

(41, F) college
(28/30)

Graduate
school

3;7

(61, F) grad school
(28/30)

SAE; monolingual

College

2;0

(60, M) associate
degree (26/30)
(42, F) college
26/30

High
0;8
African
SAE and African
school
American
American Vernacular
Englishb; monolingual
Caucasian
SAE; monolingual
High
10;4
school
Caucasian
SAE; monolingual
College
5;9

(68, F) grad school
(29/30)
(59, F) grad school
(27/30)

Graduate 4;2
school
Graduate 13;7
school
Graduate 21;5
school

(68, F) grad school
(27/30)
(66, M) college
(29/30)
(63, M) grad school
(30/30)

College

(74, F) grad school
(29/30)

13;3

Note. T score: M = 50, ± 1 SD = 16–84. WAB-AQ = Western Aphasia Battery–Revised, Aphasia Quotient (Kertesz, 2006); CLQT = Cognitive Linguistic Quick Test (Helm-Estabrooks,
2001); ACOM = The Aphasia Outcome Measure (Hula et al., 2015); CAT DQ = Comprehensive Aphasia Battery-Disability Questionnaire (Swinburn et al., 2005); TPO = time postonset;
MoCA = Montreal Cognitive Assessment (Nasreddine et al., 2005); M = male; WNL = within normal limits; F = female; mod/Mod = moderate.
a
Hebrew was learned first, and SAE was learned before 4 years old; the participant grew up and received all schooling in the United States, with SAE as the primary language per
self-report, and Hebrew was rarely used for many years. bAfrican American Vernacular English used 14.1% of utterances with a home partner, 3.6% with a graduate student partner,
and 10% with a speech-language pathologist partner.

Table 3. Descriptive data for each conversation and speech-language pathologist and graduate student demographics.
Number and percentage
of topic initiations

a

Conversation

Time (number
of utterances)

Initiations by PWA

Home conversation
P1–Friend
6′00″* (206)
6/13
P2–Spouse
10′30″ (202)
5/11
P3–Spouse
9′18″ (373)
11/12
P4–Daughter
8′15″ (251)
16/20
P5–Sister
11′32″ (497)
5/17
P6–Friend
8′57″ (372)
4/17
P7–Spouse
12′00″ (285)
5/15
P8–Friend
8′52″ (361)
8/19
P9–Spouse
11′34″ (429)
4/24
P10–Mother
11′30″ (195)
4/9
Group data
9′51″
68/157
Graduate student conversation (age in years)
P1–Gr1 (27)
9′30″ (296)
5/9
3/10
P2–Gr1 (24)
11′05″ (203)
P3–Gr2 (29)
9′11″ (375)
15/24
P4–Gr3 (31)
8′06″ (237)
15/17
P5–Gr3 (31)
12′00″ (438)
7/14
P6–Gr4 (25)
8′50″ (366)
5/10
Group data
9′47″
50/84
SLP conversation (age in years)
P1–AB (34)
8′32″ (258)
10/15
P5–AB (34)
11′53″ (536)
7/22
P2–BC (29)
9′45″ (222)
2/11
P3–BC (41)
9′11″ (358)
5/16
P4–DE (32)
8′12″ (347)
8/18
P6–EF (40)
8′30″ (265)
5/19
P7–GH (28)
9′37″ (342)
4/15
8′03″ (357)
14/18
P8–GH (28)
P9–GH (28)
11′00″ (386)
5/10
P10–IJ (26)
11′57″ (366)
9/15
Group data
9′40″
69/159
All data
9′46″
187/400

Mean number of utterances
per topic (SD)

Initiations by partner

Initiated by PWA

Initiated by partner

46.2%
45.5%
91.7%
80.0%
29.4%
23.6%
33.3%
42.1%
16.7%
44.4%
41.2%

7/13
6/11
1/12
4/20
12/17
13/17
10/15
11/19
20/24
5/9
89/157

53.8%
54.5%
8.3%
20.0%
70.6%
76.5%
66.7%
57.9%
83.3%
55.6%
58.8%

11.6
15.4
21.3
11.2
11.3
25.7
26.0
12.4
10.5
30.8
16.4

(8.9)
(8.4)
(13.7)
(5.4)
(6.2)
(21.0
(8.8)
(9.5)
(4.4)
(22.3)
(12.0)

16.2
23.8
34.0
16.0
26.8
18.8
14.9
22.3
18.6
24.6
20.3

(8.2)
(11.3)
(0.0)
(10.8)
(19.1)
(8.7)
(9.5)
(13.9)
(14.8)
(23.0)
(13.9)

56.6%
30.0%
62.5%
88.2%
50.0%
50.0%
59.5%

4/9
7/10
9/24
2/17
7/14
5/10
34/84

44.4%
70.0%
37.5%
11.8%
50.0%
50.0%
40.5%

27.8
24.0
14.6
14.3
40.6
46.5
23.7

(6.1)
(17.3)
(8.2)
(9.0)
(47.2)
(25.2)
(23.7)

29.0
15.5
11.2
13.5
19.1
25.0
17.7

(15.6)
(6.5)
(5.9)
(0.71)
(10.1)
(12.5)
(10.4)

66.7%
31.82%
.18%
31.3%
.44%
26.3%
.27%
77.8%
.50%
.60%
49.7%
48.3%

5/15
15/22
9/11
11/16
10/18
14/19
11/15
4/18
5/10
6/15
90/159
213/400

33.3%
68.2%
81.2%
68.8%
55.6%
73.6%
73.3%
22.2%
50.0%
40.0%
50.3%
51.7%

20.1
33.4
16.0
23.2
19.1
14.2
23.7
19.8
34.0
17.5
22.1
20.3

(12.6)
(9.4)
(0.0)
(17.1)
(11.5)
(8.3)
(13.1)
(11.6)
(15.8)
(12.6)
(13.0)
(16.3)

11.6
17.6
18.3
21.5
17.3
11.8
19.6
18.8
31.0
27.9
19.0
19.4

(5.50)
(12.7)
(11.7)
(9.7)
(15.8)
(5.3)
(14.6)
(9.8)
(14.5)
(6.2)
(12.0)
(12.6)

Note. PWA = person with aphasia; bold = male; * = shortened conversation because Home-P spent 7 min in a monologue; italics = PWA-mod/sev;
P1, P7, P8 = mild anomia; P2 = mild anomia and moderate apraxia of speech; P3 = severe Wernicke's aphasia; P4 = mild anomia and mild dysarthria;
P5 = moderate transcortical motor aphasia; P6 = mild aphasia and mild apraxia of Speech; P9 = moderate Broca's aphasia; P10 = global aphasia.
a

Time in minutes (′) seconds (″).

that figure into the overall scores. Of these five participants, four completed the nonverbal clock drawing test
within normal limits. The fifth individual with global
aphasia (P10) demonstrated moderate impairment on
this subtest of the CLQT. Each PWA (except P9) completed a self-assessment of their perceptions regarding their
communication abilities, either through the Aphasia Communication Outcome Measure (Hula et al., 2015) or the
Disability Questionnaire of the Comprehensive Aphasia
Test (Swinburn, Porter, & Howard, 2005), with each PWA’s
score within the average range on these instruments (see
Table 2).
Home-Ps achieved a within–normal limits score
of at least 26/30 on the Montreal Cognitive Assessment
(Nasreddine et al., 2005). Adequate speech, language,
cognitive, and vision/hearing (corrected) skills were assumed
of the SLP-Ps and Grad-Ps as they were all actively engaged
in professional and academic endeavors, and there were no
reports otherwise. They all demonstrated native proficiency
in English.

Procedure
Detailed data collection and transcription procedures were previously reported (Leaman & Edmonds,
2019), yet an overview is included here. Each PWA and
Home-P completed an initial visit during which informed
consent forms were signed, hearing was screened, and assessments were completed. Conversations between PWAs
and Home-Ps were conducted and videotaped at home, unless the participants requested to use a private room in the
lab (P4, P5, P7, P10). Conversations with the SLP-P and
the Grad-P took place during a second visit, within 3
weeks. However, due to transportation issues, P8 and P10
requested completion of data collection on one date (only
Home-P and SLP-P conversations were collected for these
participants, which was also the case for P7 and P9). P9 did
not complete the second visit due to unexpected personal
circumstances. Consequently, the CLQT (Helm-Estabrooks,
2001) and the Aphasia Communication Outcome Measure
(Hula et al., 2015), which had been scheduled for the
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verbal/nonverbal alignments (i.e., “mhm,” “uhhuh,” and
nonverbal head nods or head shakes); writing; drawing;
verbal spelling; tracing letters in the air or on the table;
singing; use of augmentative and alternative communication device; pointing or using environmental objects; any
other atypical/individualized verbal, vocal, or nonvebal behavior; and pauses of 2 s or more (consistent
with practice in aphasia research; Crockford & Lesser,
1994; Fergadiotis & Wright, 2016; Pashek & Tompkins,
2002). Every utterance was analyzed for location of new
topics and for methods of TI (see next section and reliability
section for further details) for each partner. TI utterances
that included an alternative means of communication were
tallied and are reported in the Results section. Data pertaining to the HA partners (SLP-Ps, Home-Ps, and Grad-Ps)
are reported as an aggregation, as well as by partner
group type. Data pertaining to PWAs are reported for
each individual and for the PWA-Mild and PWA-Mod/Sev
groups. Descriptive details regarding each conversation
are in Table 3.

second visit, were not administered to this participant.
P9 had completed the conversations with the SLP-P and the
Home-P during the first visit.
Conversations were unstructured and could be initiated by either participant. Likewise, new topics within conversations could be initiated by either partner, and all
participants (all communication partners and PWAs) were
informed of this and were instructed to allow the conversation to flow in any natural direction desired. The SLP-Ps
and Grad-Ps were provided with basic background information regarding each PWA’s interests, hobbies, and
family, which was collected during the assessment visit by
the first author. SLP-Ps and Grad-Ps were trained by the
first author through a written and verbal protocol to interact as engaged and interested communication partners
but to refrain from using or suggesting therapeutic interventions. They were instructed to avoid an abundance of
questions and to make comments/share stories to minimize an institutional or interview-style feel during the conversations. A similar training protocol was designed and
successfully implemented by Hengst and Duff (2007) to
collect conversations using an SLP as a communication
partner.
All participants were told that any communication
modality could be used (speech, writing, drawing, gesture,
etc.) by both partners. Paper and pencil were supplied for
each conversation, and participants were instructed verbally and in writing to use paper for the at-home conversation
collection, if that was a part of their typical communication
interaction. SLP-Ps and Grad-Ps were instructed not to
suggest alternative communicative strategies to the PWAs.
Furthermore, they were instructed to accept and integrate
all nonverbal content of turns from the PWAs, without requiring parallel verbal production if the nonverbal turn
was understood. Partners were intentionally not trained in
techniques to support or maximize communicative ability
in PWAs, as the interest in the current study was to collect
conversational data uninfluenced by active partner supportive techniques.

Mechanisms of TI and CS
Every utterance by each partner was evaluated to
determine the location of the beginning of each new topic
following guidelines developed by Mentis and Prutting
(1991, p. 585) for use in topic analysis in an individual
with traumatic brain injury during conversation. Mentis
and Prutting used the foundational work of Van Dijk
(1977, 1981) and Keenan and Schieffelin (1983) to develop
their definition of topic as follows:
“a clause or noun phrase that identified the question
of immediate concern and that provided a global
description of the content of a sequence of utterances.
The topic of any sequence of discourse was required
to describe what the speakers were talking about and
identify the central concern being addressed…. Each
utterance within any topic sequence, however, was
required to express a concept or set of concepts that
could be directly subsumed under the topic label.”

Transcription
Transcription and analysis of each conversation
began at the first TI following a minimum of 2 min of conversation, to allow participants to become accustomed to
the presence of the camera (Beeke et al., 2007; Goodwin,
1981). Transcription and analysis stopped at the next
topic-ending after 8 min but did not exceed 12 min (M = 9
min 46 s, SD = 1 min 36 s). Utterances were segmented
using the Analysis of Speech Unit (Foster, Tonkyn, &
Wigglesworth, 2000). This transcription methodology was
developed for unstructured conversation and allows analysis
of each independent clause (and its subordinated clauses)
and each elliptical clause that can stand alone within the
context of the conversational turns. In addition, transcription included communicative behaviors for both partners
for every utterance/turn, including gestures; head shakes/
nods; facial expressions; overlapping/interruption of turns;
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While Mentis and Prutting further defined subtopics
within topics, the current study only analyzed major TIs.
Using this definition of topic, we identified and titled each
topic through an inductive method of observation and consideration of each utterance within context and within the
sequence of utterances in which it occurred. This holistic
approach to topic identification ensured that noncoherent
or abrupt utterances, which, over several turns, could be
recognized as related to the topic, were not incorrectly designated as new topic–initiating utterances (Drew, 1997).
Likewise, if the partner requested clarification in such situations, the clarifying utterance was included as a part of
the topic.
Selection of TI mechanisms for analysis in this preliminary research was guided by those methods identified
by the CA literature as those typically used by HAs. These
mechanisms were grouped into three categories (topic-closing,
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discontinuity devices, and cohesion) and are defined
below. In addition, raters coded various means of TI
(gestures, writing, etc.) and coded presence/absence of
atypical methods of TI following the guidance of the
aphasia literature discussed earlier. Raters were alert to
the potential for idiosyncratic methods of TI as well.
When topics were reintroduced to the conversation after
having been previously discussed (“recycled”; Barnes
et al., 2013; Keenan & Schieffelin, 1983), they were coded
for the method of TI used. This occurred rarely, and frequency of this behavior was not tallied. To be identified
as a topic-initiating utterance, the partner needed to accept
uptake of the topic as evaluated by the coders through
observation of the partner’s subsequent turn(s). If the new
topic was unclear, the negotiation of the new topic could
take several utterances by the PWA or turns between the
partners.
TI Following Topic-Closing
Speakers often implicitly negotiate the ending of an
old topic through a sequence of several turns where little
to no new substantive material is added to the topic by either partner. Through this interaction, speakers cue one
another that the current topic is coming to a close, while
simultaneously offering opportunities to one another to
extend the topic (Crow, 1983; Maynard, 1980; Schegloff
& Sacks, 1973; Svennevig, 1999).
Another method to cue imminent topic-closing is the
use of a metaphor or summative remark that “wraps up”
the talk at hand (Drew & Holt, 1998; Maynard, 1980;
Schegloff & Sacks, 1973). Lastly, a pause in excess of 1 s
in HAs (Jefferson, 1989, 1993; Maynard, 1980) can indicate the end of the current topic. In the location following
any of these interactional maneuvers, there is opportunity
for a new TI, through a turn that may be taken by either
partner (Maynard, 1980; Schegloff & Sacks, 1973). The
following example collected from P8 in conversation with
the Home-P demonstrates a series of nonsubstantive turns
used to end one topic, with a new topic subsequently initiated at the end of this excerpt:
1.

Home-P: Maybe I’ll be retired by then {June}.

2.

P8: Oh my god.

3.

Home-P: I know.

4.

P8: That would be wonderful.

5.

P8: But now when are you thinking of getting
retired?

6.

Home-P: Well.

7.

Home-P: I think I have funding all year.

8.

P8: Ok {nods}.

9.

12.

P8: My god.

13.

Home-P: June.

14.

P8: June.

15.

Home-P: Yeah.

16.

P8: Good.

17.

Home-P: So it’ll make make it easier for me.

18.

Home-P: You know.

19.

P8: Yeah.

20.

Home-P: Less money.

21.

Home-P: But it’ll be alright.

22.

Home-P: I’ll pay less taxes that way.

23.

P8: Ok {nodding}.

24.

P8: Good.

25.

P8: Good.

26.

P8: Good.

27.

Home-P: Yeah.

28.

P8: I mean {utterance abandoned}.

29.

P8: I’m wondering if you should go next week
because I have the week off {referring to Home-P
going to visit his daughter during her vacation
from her therapy group which he drives her to every
week}.

Discontinuity Devices
Speakers may cue the presence of a TI through various
types of discontinuity devices. For instance, disjunctive
markers, such as “so…,” “well…,” “anyway,” “but,” and
“by the way…,” may be used at the beginning of an utterance to alert the listener that a new topic is coming (Bolden,
2009; Fraser, 2009; Maynard, 1980; Svennevig, 1999;
Weiner & Goodenough, 1977), for instance, “So, my
daughter is starting a new job next week.” More explicit
utterances, such as “What’s new?” (a news elicitation;
Button & Casey, 1984, 1985) or “You’ll never guess what
happened” (a news announcement; Button & Casey, 1984,
1985), can be used as explicit devices marking a new topic
as well (Svennevig, 1999). In the following example, P4 is
telling the Grad-P about how she likes to live alone. She
then uses “and” as a discontinuity device (“and-prefaced”
device; Bolden, 2010) to begin a new topic about her difficulty with reading (Lines 15–18).
1.

P4: And they {her children} say I don’t want to be
to move with them.

2.

P4: I’m going back to (buh*) {unintelligible due to
overlapping laughter}.

Home-P: But.

3.

Grad-P: {Overlapping laughter}.

10.

Home-P: You know.

4.

P4: By by myself.

11.

Home-P: Maybe I’ll wanna retire on my 69th
birthday.

5.

P4: I like to be by myself {gesturing towards
herself}.

40
American Journal of Speech-Language Pathology • Vol. 29 • 375–392 • February 2020

6.

Grad-P: Yeah.

7.

P4: But that’s always been be six years that I’ve
been (f* cu*) completely by myself {gestures hands
out flat and then towards herself, and partner provides nonverbal alignment token, head nod after
the word completely}.

8.

Grad-P: Yeah.

9.

P4: So I wanna be {revised utterance}.

10.

P4: So I can relax.

11.

Grad-P: {Nonverbal alignment token, head nod}.

12.

P4: No have (mmm) nobody (mmm) {gestures with
right hand up near head, pushing away} worry
about.

state: “me too, but the worst thing I ever ate was my father’s
vegetable soup.”
Following is an example of TI occurring through
lexical cohesion in the transcript of P4 with the SLP; they
are discussing whether there is good food in the hometown of P4. The SLP mentions being a vegetarian in Line 6,
and P4 uses lexical cohesion in Lines 11 and 12 (“farms”
and “organic” related to “food” and “vegetarian” in previous conversation) to initiate a new topic about organic
farming (which becomes the new topic and continues for
additional turns beyond Line 16):
1.

SLP-P: Good food though? (In the town, which
was previous topic)

2.

P4: Oh the best food {nods}!

13.

Grad-P: Oh ok.

3.

SLP-P: Ok.

14.

P4: I I liked it.

4.

15.

P4: And I wanna (r*) read.

P4: The best food {nods head, emphasizing this
point}.

16.

P4: But I can’t read.

5.

SLP-P: Ok.

17.

Grad-P: Yeah.

6.

18.

P4: I can’t remember {hands and forearms turned
upward, shrugs shoulders} what I read {partner
uses nonverbal alignment token after word
“what”}.

SLP-P: Alright, caveat {lifts up hand making ‘stop’
signal}, I’m a vegetarian, so is there a {P4
interrupts}

7.

P4: It don’t matter.

8.

P4: Really don’t.

9.

P4: Really don’t {overlapping utterance with next
line}.

Cohesion
Speakers often initiate a new topic by linking one
utterance to the next (Schegloff & Sacks, 1973), which can
occur within one turn or over the course of several turns.
This type of linking occurs through various methods of
cohesion (e.g., lexical, elliptical, and referential; Hasan &
Halliday, 1976). Multiple methods of cohesion may be
used simultaneously, and TI utterances were coded accordingly when this occurred. Lexical cohesion refers to the use
of lexically related words used to link ideas from one utterance to the next, which can be employed to initiate a new
topic through lexical linking to the previous topic. For instance, Speaker 1 could state “I love clam pizza,” with
Speaker 2 employing lexical cohesion to connect pizza to
Italy, initiating a new topic about a vacation in Rome through
an utterance, such as “You’d never see clam pizza in Italy!
We were in Rome last year….” Referential cohesion occurs
when a speaker appropriately ties a pronoun to a prior
noun to shift topic. For instance, in a conversation about
new construction and building, Speaker 1 could state “My
Uncle Carl is a great home builder,” and Speaker 2 could
initiate a new topic about her interest in bird watching and
gardening through use of referential cohesion by stating
“Oh wow. Do you think he could build a birdhouse in my
garden?” Elliptical cohesion occurs when one utterance is
connected to the next through utterances that depend on
recovery of information from a prior utterance. For example, in a conversation about holiday foods, Speaker 1 could
state “I hate fruitcake,” with Speaker 2 initiating a topic
about least favorite foods by using elliptical cohesion to

10.

SLP-P: Really? Ok {overlapping utterance with
previous line}.

11.

P4: We have farms there.

12.

P4: Everything is grown to be organic {overlapping
with laughter on next line}.

13.

SLP-P: {Laughter, overlaps with previous line}.

14.

P4: I don’t believe it {shrugs shoulders}.

15.

P4: But they say it’s organic.

16.

SLP-P: I just need vegetables.

CS
A 4-point measure of CS was developed as a part
of a previous study that included P1–P8 and showed excellent interrater reliability and test–retest stability (Leaman
& Edmonds, 2019). In the current study, this measure
was applied to P9’s and P10’s turns as well. The 4-point
CS scale was based on the 5-point scale developed by
Ramsberger and Rende (2002). When rating CS, the primary focus was the PWA’s verbal production (single sound
errors were not penalized if the resulting word was understandable in context); however, raters also took into account
global coherence, nonverbal behavior, the partner’s interaction and response to the PWA’s turn, and sequentiality
of the utterances in context. Raters used benchmark terms
to aid with rating each utterance, as follows: 1 = no success
or almost nothing is understood; 2 = minimal success or only
the gross gist/very minimal information is understood; 3 = fair
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success or most of the information is understood, although listener may need details clarified; and 4 = good success or utterance is understood without need for clarification or inferencing
by the listener (see examples in Leaman & Edmonds, 2019).
In the few instances where the dyad shared a common background reference or knowledge base to which the rater
was not privy, the rater assigned a CS rating to the PWA’s
utterance commensurate with the reaction of the communication partner (Schegloff, 2007). This measure did
not evaluate whether there was uptake of proffered topics
by the partner; rather, it evaluated overall CS of each utterance to communicate meaning within the context of
the ongoing interaction. To achieve topic status for analysis, each topic, as identified by the raters during the
reliability procedures, needs to have been accepted by the
partner to jointly launch a new topic (Maynard, 1980;
Svennevig, 1999).

Transcription and Coding Reliability
The first author trained three graduate student research assistants (RAs; not otherwise participating in the
study) in transcription, one of whom also received training
in coding for CS and for the TI categories. Training consisted of verbal instruction, reference to a written protocol,
hands-on practice with sample video recordings, and feedback from the first author. Training continued until each
RA achieved a minimum of 80% point-to-point agreement
with the first author for both transcription and coding, the
standard minimum for discourse (Nicholas & Brookshire,
1993; Oelschlaeger & Thorne, 1999). Transcription and CS
coding reliability was conducted for 30% of each transcript,
with 89% agreement for utterance segmentation, words,
interruptions, and incomplete utterances. CS coding reliability was 83%. Interrater reliability for coding of nonverbal communication accompanying TI utterances was
96%.
Given the global structure of topic as it pertains to
conversation, 100% of eight transcripts (8/26 or 31% of
data overall; three with Home-P, three with SLP-P, and
two with Grad-P) from the first eight PWAs enrolled in
the study were subjected to utterance-by-utterance analysis for interrater reliability. Reliability procedures were
completed by the first author and an RA trained in the
HA and aphasia literature regarding TI. The raters evaluated the conversations for (a) presence and location of
TIs by both partners (reliability calculation below) and
(b) method(s) of TI used by the speaker (92% agreement;
305/330).
The first author and the RA separately determined
the start and stop locations for every topic through a lineby-line inductive analysis while viewing and reviewing the
associated video recording and reading the transcript that
had previously undergone reliability procedures. Topic location analysis (and subsequent coding) was informed by
Mentis and Prutting’s (1991) definition of topic and by the
CA literature regarding both typical methods of TI in HAs
and atypical methods of TI in PWAs. In addition, raters
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were alert to the potential for entirely novel or idiosyncratic methods of TI not previously reported in the literature. However, pitch variation as an atypical method of
TI was not subjected to acoustical analysis, nor was use
of gaze subjected to a detailed eye gaze analysis. Following reliability procedures for TI location, each rater coded
for a method of TI, including cohesion, discontinuity
devices, topic-closing, and any atypical or idiosyncratic
methods of TI through viewing and re-viewing of the
associated video recording for each conversation while
reading the transcript. This procedure allowed both raters
to observe the totality of every interaction while coding TI.
As noted earlier, the transcription methodology
divided utterances at the clause level. Consequently, incomplete utterances were assigned separate utterance lines
(included in transcription reliability reported above). When
TI occasionally occurred with use of an incomplete utterance, the content and behavior during the incomplete utterance and the subsequent revised or repaired utterances
were included in coding for a method of TI. CS was rated
for the final revised, complete utterance, not the incomplete utterance(s). When a speaker used multiple methods
of TI to introduce a new topic, they were all coded. When
cohesion was used as a TI method, it was subcoded for
type(s) of cohesion as discussed above.
NC-TI was coded when no “explicit” method of TI
was used, either typical, atypical, or idiosyncratic. NC-TI
was not used as a default measure to code for lack of the
typical TI methods (cohesion, discontinuity devices, topicclosing), as every utterance was considered for typical,
atypical, and idiosyncratic methods of TI. No occurrences
of atypical/idiosyncratic TI occurred in the eight conversations subjected to the interrater reliability procedure, with
coders agreeing on absence of atypical/idiosyncratic TI for
110/110 TIs. To ensure that within the entire sample of
26 conversations, no TIs were inadvertently coded as NC-TI
when an atypical or idiosyncratice method of TI was
actually present, the additional 18 transcripts were subjected
to interrater reliability for every TI that was coded NC-TI
by the first author. This procedure resulted in agreement
for 100% of the NC-TIs in these conversations. This additional procedure ensured that those TIs coded by the first
author as NC-TIs were indeed noncoherent and did not
reflect usage of an atypical or idiosyncratic TI. One occurrence of atypical TI was demonstrated in this data set, when
P5 used singing a tune without words for TI in conjunction
with the topic-closing method when in conversation with
the Home-P. This occurrence was spontaneous and was not
suggested, supported, or otherwise cued by the Home-P.
Both raters agreed on the presence of this atypical method
of TI.
Lastly, the RA also reviewed 100% of the topic location designations determined by the first author for 100%
of the remaining 18 transcripts, with 96% (292/304) agreement. This was accomplished through utterance-by-utterance
analysis of both partners in every conversation, with concurrent transcript and video review. Discrepancies were
resolved through collaborative discussion.
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Utterance-by-utterance, point-to-point evaluation for
reliability of TI location was 99% (2,705/2,742). However,
it was felt that using this method to calculate reliability resulted in an inflated figure for agreement, as there were
many utterances in each transcript, but relatively few TIs
(e.g., if 10 TIs occurred in a conversation, but the raters
disagreed on the location for all of them in a 300-utterance
conversation [290/300], reliability would be misleadingly
high, at 97%). Instead, an alternative method for reliability
was developed. A priori, it had been expected that raters
would have discrepancies in selecting the exact same topic–
initiating utterances, as topics are often thought of as
evolving over several turns of action between two speakers
(Jefferson, 1984). However, this was not the case; when
raters independently designated the same major topics as
one another, they each designated the same line of the
transcript as the location for the new topic with 97% (96/99)
agreement. Thus, overall specific TI utterances were highly
salient to both raters, consistent with the findings of Planalp
and Tracy (1980). However, raters differed at times in how
broadly they defined each major topic (e.g., Rater 1 designated a major topic as “my dogs,” while Rater 2 designated
this as two major topics, such as “the dog I have now” and
“the dog I had growing up”), consistent with challenges
experienced in TI analysis by previous researchers (Crow,
1983; Heritage, 1989). Predefining each topic by the first
author was considered as a method by which to account
for this phenomenon; however, this method was rejected
as potentially compromising the objectivity and independence of each rater.
When allowed to independently determine topics,
rater variability in interpretation of “topic breadth” resulted in major topic designation with 73% (98/134) agreement (with 97% agreement to the exact utterance, as noted).
Thus, after raters independently designated topics, each
rater examined discrepancies where she had defined topic
more narrowly than the other rater, to determine whether
that narrow topic designation could be considered a subtopic shift. In cases where subtopic shifts were determined,
the narrow topic was subsumed into the broader topic as
defined by the other rater, with 25/37 reviewed topics reclassified by this process as subtopic shifts. In cases (12/37)
where the narrower topic could not be considered a subtopic shift by the rater who had originally defined the narrow topic, a discrepancy between the raters was tallied.
Such remaining disagreements were included in the calculation for reliability between the two raters, resulting in 89%
(98/110) agreement. These discrepancies were then resolved
through collaborative discussion, as were coding discrepancies.

conversations is needed to provide context for interpretation of the results. As such, prior to reporting of results
of the study, we will evaluate the samples for the following:
(a) ratio of TI occurrence for the PWAs/HAs; (b) average
number of sustained turns and standard deviation for each
topic sequence, with comparison of the number of average
turns per topic compared between the PWA and HA groups
through paired t tests; (c) frequency counts for concurrent
use of nonverbal behavior during each TI utterance for the
PWA and HA groups; and (d) descriptive analysis of content of topics discussed in the conversation samples. This
important background information is presented at the beginning of the Results section to provide a foundation for
understanding the subsequently presented findings of the
research questions.

Statistical Procedure
Research Questions 1–3 will be addressed through
frequency counts of types of cohesion (Research Question 1),
subtypes of cohesion (Research Question 2), and number
of TI methods used (zero, one, and two or more) for each
TI utterance (Research Question 3). Results will be presented as raw count data and as percent usage for each individual and for each of the three groups. Given that each
topic-initiating utterance may use more than one type of
TI device, when aggregated for each individual and for each
group, percent usage will exceed 100% for Research Question 1. Research Question 4 will investigate the correlation
between the number of methods used during TI and CS,
which will be evaluated through Spearman’s rho correlation
procedure, as the data are ordinal and noncontinuous. Correlation will be conducted for three categorical levels of TI,
namely, noncoherent (i.e., zero methods), one method, and
two or more methods, and the four levels of CS.

Results
Description of Conversational Samples
The 26 conversations (see Table 3) collected resulted
in 400 TIs, which were divided nearly evenly between the
PWAs and HAs (187/400; 47% PWA). Each topic was sustained for an average of 20.60 (SD = 4.37) utterances (as
calculated based on the Analysis of Speech Unit utterance
segmentation methodology), with the topics initiated by
PWAs sustained, on average, for 21.77 (SD = 5.26) utterances and the topics initiated by HAs sustained for an
average of 19.43 (SD = 3.11) utterances. After having met
the appropriate underlying assumptions, paired t tests
demonstrated no significant difference between the average
number of sustaining utterances per topic between PWAinitiated topics and HA-initiated topics (t = −1.315, df = 9,
p = .221). Although duration of topic is expected to vary,
with no a priori expectation of number of turns (Barnes
et al., 2013; Sacks et al., 1974), the current findings indicate that, on average, the conversational interactions
were balanced between the participants, a key aspect of
interactionally rich communicative environments (Hengst,

Conversation Samples
The experimental condition in this study uses unstructured conversation, with no set agenda or instructions
from the researchers. This broad latitude in reduced experimental control was intentionally chosen in order to maximize ecological validity to answer the research questions
of interest. Thus, objective description of the resulting
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Duff, & Jones, 2019). Furthermore, analysis of the topics
discussed showed that all 26 conversations focused on everyday subjects, such as family, travel, work, sports, illness,
entertainment (TV, music, theater, movies), food, living
arrangements, upcoming plans, holidays, and hobbies.
Nonverbal communication co-occurred in 58/187
(31%) of TIs by PWAs and 28/213 (13%) of TIs by HAs.
Both PWAs and HAs used gesturing/pointing most often
(41/58, 71% for PWAs; 22/28, 79% for HAs). Writing was
used by PWAs for 14/58 TIs (24%), while HAs did so for
only 2/28 instances (7%). Both groups used head nods one
time each. PWAs also traced letters in the air with one finger
(1), used a prop (1), singing a tune without words (1), and
an augmentative and alternative communication device
(1). The HAs also used a head shake (1) and tapping on
the table (2). Suprasegmental/paralinguistic aspects of nonverbal communication during topic-initiating utterances
(Maynard, 1980; Riou, 2017; Schegloff & Sacks, 1973)
were not discretely analyzed for this preliminary work.

Data from HAs were examined in terms of how this
group used the varying methods of TI when addressing
individuals in either the PWA-Mild or PWA-Mod/Sev
group (see Table 4). This analysis demonstrates comparable use of topic-closing and discontinuity devices by HAs
when addressing both groups of PWAs (approximately
50% for both methods toward members of each group).
However, HAs used cohesion for 73% of the TI utterances
directed at the PWA-Mild group, yet only for 58% of the
TI utterances directed at the PWA-Mod/Sev group. Furthermore, analysis of how each subgroup of HAs (i.e.,
SLP-Ps, Grad-Ps, and Home-Ps) used each method of TI
was conducted (see Supplemental Material S1). Discontinuity devices were used more by Home-Ps (60%) than by
SLP-Ps (44.4%) or Grad-Ps (41.1%). Topic-closing and
cohesion were used to similar extents by all groups (51%–
58% and 61%–70%, respectively).

Research Question 2: Frequency of Use of Subtypes
of Cohesion During TI for Each Group
Each of the three groups followed the same patterns
for use of subtypes of cohesion. Each group used lexical
cohesion most often, followed by referential cohesion and
finally by elliptical cohesion. However, it should be noted
that the raw number of cohesive topic-initiating utterances
was far lower in the PWA-Mod/Sev group (14 instances)
than the other two groups (81 instances for PWA-Mild,
142 instances for HAs). Rates of use for each subtype of
cohesion were fairly consistent in each of the groups, although
elliptical cohesion was never used by PWA-Mod/Sev, while

Research Question 1: Frequency of Types of TI for Each
Group (PWA-Mod/Sev, PWA-Mild, HAs)
Discontinuity devices accounted for approximately
50% of the TI mechanisms used by all three groups. HAs
made use of the topic-closing method to initiate a new
topic more often (51.6% of their TI devices) than either of
the groups with aphasia (34.7% PWA-Mod/Sev, 25.2%
PWA-Mild). PWA-Mod/Sev used cohesion to a markedly
lower extent (19.4%) than the other two groups (70.4%
PWA-Mild, 66.7% HAs; see Table 4).

Table 4. Methods of topic initiation, types of cohesion, and number of concurrent methods.

Participant
PWA-M/Sev
Total
P3
P10
P5
P9
PWA-Mild
Total
P1
P2
P4
P6
P7
P8
Healthy adults
With all PWA
With PWA-Mild
With PWA-M/Sev

No. TIs with each method (%)

No.
TIs

T-Ca

DDa

COa

72
31
13
19
9

25 (34.7)
9 (29.0)
4 (30.8)
8 (42.1)
4 (44.4)

35 (48.6)
12 (38.7)
12 (92.3)
5 (26.3)
6 (66.7)

14 (19.4)
7 (22.6)
1 (7.7)
4 (21.0)
2 (22.2)

115
21
10
39
14
9
22

29 (25.2)
2 (42.9)
5 (20.0)
1 (12.8)
2 (14.3)
10 (11.1)
9 (45.5)

61 (53.0)
7 (66.7)
16 (70.0)
2 (41.0)
6 (42.9)
16 (22.2)
14 (72.7)

81 (70.4)
10 (47.6)
8 (80.0)
31 (79.5)
10 (71.4)
9 (100.0)
13 (59.1)

213
122
91

110 (51.6)
65 (53.3)
45 (49.5)

107 (50.2)
62 (50.8)
45 (49.5)

142 (66.7)
89 (73.0)
53 (58.2)

Subtype cohesion
Ellipb

NC-TIs

1 method
of TI

≥ 2 methods
of TI

5 (35.7)
4 (57.1)
0 (0.0)
1 (25.0)
0 (0.0)

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

19 (26.4)
9 (29.0)
1 (7.7)
7 (36.8)
2 (22.2)

33 (45.8)
16 (51.6)
7 (53.8)
7 (36.8)
3 (33.3)

20 (27.8)
6 (19.4)
5 (38.5)
5 (26.3)
4 (44.4)

52 (64.2)
5 (50.0)
6 (75.0)
26 (83.9)
4 (40.0)
6 (66.7)
5 (66.7)

29 (38.5)
2 (20.0)
3 (37.5)
9 (29.0)
5 (50.0)
2 (22.2)
8 (22.2)

12 (14.8)
4 (40.0)
0 (0.0)
2 (6.5)
3 (30.0)
1 (11.1)
2 (11.1)

5 (4.4)
1 (4.8)
0 (0.0)
3 (7.7)
1 (7.1)
0 (0.0)
0 (0.0)

55 (47.8)
9 (42.9)
3 (30.0)
22 (56.4)
8 (57.1)
6 (66.7)
7 (31.8)

55 (47.8)
11 (52.4)
7 (70.0)
14 (35.9)
5 (35.7)
3 (33.3)
15 (68.2)

109 (76.8)
65 (73.0)
44 (83.0)

40 (28.2)
29 (32.6)
11 (20.8)

13 (9.2)
8 (9.0)
5 (9.4)

0 (0.0)
0 (0.0)
0 (0.0)

89 (41.8)
58 (47.5)
31 (34.1)

124 (58.2)
64 (52.3)
60 (65.9)

Lexb

9 (64.2)
3 (42.9)
1 (100.0)
3 (75.0)
2 (100.0)

Refb

Note. TI = topic initiation; NC-TIs = noncoherent topic initiations; T-C = topic-closing; DD = discontinuity device; CO = cohesion; Lex = lexical
cohesion; Ref = referential cohesion; Ellip = elliptical cohesion; PWA-M/Sev = persons with moderate and severe aphasia; PWA-Mild = persons
with mild aphasia; PWA = persons with aphasia.
a
Multiple methods of TI may be used simultaneously. bSubtypes of cohesion may be used simultaneously.
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the other two groups used this method of TI occasionally
(14.8% PWA-Mild, 9.2% HAs; see Table 4).
HAs used subtypes of cohesion to a comparable extent of topic-initiating utterances toward both groups of
PWA (see Table 4). When data were evaluated by partner
group (see Supplemental Material S1), Grad-Ps used lexical cohesion (approximately 73%) to a slightly greater degree than the other two groups (approximately 62% for
Home-Ps and 70% for SLP-Ps). All partner groups used
referential cohesion (ranging approximately 22%–30%)
and elliptical cohesion (ranging approximately 1%–9%) to
comparable extents.
Research Question 3: Frequency of Use of NC-TI (i.e.,
0 Explicit Methods), One Method, and Two or More
Methods of TI for Each Group
Frequency of NC-TI increased with severity of aphasia. HAs never used NC-TI, PWA-Mild used it for 4.4%
of topic-initiating utterances, while PWA-Mod/Sev used it
for 26.3% of topic-initiating utterances. Likewise, use of
two or more methods of TI was inversely related to severity
of aphasia, with HAs using multiple methods simultaneously
for 58.2% of TI turns, PWA-Mild using multiple methods
for 47.8% of TI turns, and PWA-Mod/Sev using multiple
methods in 27.8% of TI turns. Use of one method of TI
was quite consistent across groups, in the 40% range, with
only a 5–percentage point range between the groups (see
Table 4).
HAs used two or more methods of TI for nearly
66% of topic-initiating utterances addressed to PWA-Mod/
Sev, but for only just over 52% of such utterances toward
PWA-Mild (see Table 4). All partner groups (see Supplemental Material S1) used NC-TI for 0% of utterances and
to comparable extents for one method of TI (ranging approximately 38%–47%) and for two or more methods of
TI (ranging approximately 53%–62%).
Research Question 4: Correlation of Number of Methods
of TI and CS PWA-Mod/Sev and PWA-Mild
Spearman’s rho correlation was used to evaluate
the noncontinuous (ordinal) data, with the underlying assumptions met by the data for this procedure. There was
no significant correlation between CS and the number of
methods of TI (i.e., zero, one, and two or more) used by
the PWA-Mild participants ( p = .214). However, a moderately significant correlation (r = .422, p = .000) was found
between CS and the number of methods of TI (i.e., zero,
one, and two or more) used by the PWA-Mod/Sev participants (see Figure 1).

Discussion
This study provides preliminary data regarding how
typical TI mechanisms are used by PWAs and their communication partners during unstructured conversation. Of
most significant note, PWAs used NC-TI with a much
higher frequency than HAs, who did not use NC-TI. Furthermore, the frequency of NC-TI increased with the
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degree of aphasia severity. The PWA-Mod/Sev used NCTI for approximately 26% of their TIs, and PWA-Mild
used NC-TI for just over 4% of their TIs. While there are
no previous data reported in the literature for NC-TI in
PWAs, our findings of infrequent NC-TI in PWA-Mild
(who have relatively strong language skills) and no use of
NC-TI in HA are consistent with a report of infrequent
use of NC-TI by 43 HAs and 32 people with closed-head
injury (who were defined as having had a strong recovery
of language skills), each in conversation with an HA researcher (Coelho et al., 2002). Although NC-TI is an acceptable method for initiating topics, it has been ranked
and described in HA conversations as the most difficult
type of TI for listeners to comprehend (Planalp & Tracy,
1980). Thus, a high-frequency NC-TI may impact on the
communication partner’s overall ability to follow and understand the conversation, which is likely exacerbated by
lexical retrieval deficits and other microlinguistic impairments present in the verbal language of PWAs.
The rich interactional nature of TI and the array of
potential mechanisms to accomplish TI allow multiple
methods and modalities of TI to be used simultaneously (e.g.,
a verbal discontinuity device placed following a topic-closing).
Spontaneous use of concurrent methods of TI was investigated as a naturally occurring resource with a potential to
bolster CS during conversation for PWAs. Correlational
procedures showed a moderately significant relationship
between simultaneous methods of TI and CS in PWAMod/Sev, but not in PWA-Mild. Parallel correlations were
not conducted in the HA, as they did not use NC-TI. Furthermore, although an NC-TI used by an HA may initially
surprise or confuse a listener or be difficult to follow (Planalp
& Tracy, 1980), HAs have full access to language allowing
production of a complex explanatory utterance. Consequently, unsuccessful communicative acts are rare, and
immediate repair typically occurs rapidly if needed (Schegloff
et al., 1977). Examination of the findings from the PWAMild participants suggests that, in individuals with relatively strong language skills, CS is not related to the number of methods of simultaneous TI employed. It is expected
that HAs would demonstrate similar findings, given their
intact verbal language skills.
Relatedly, HAs used two or more methods of TI
simultaneously more than either group of PWAs, most
especially more than the PWA-Mod/Sev group. A higher
frequency of two or more methods of TI in HAs may be
related to their greater accessibility to verbal methods of
cohesion than would be expected in PWAs, making cohesion more readily available to HAs than to PWAs. Consistent with this possibility is the unsurprising finding that the
PWA-Mod/Sev group used cohesion as a method of TI
much less often than the other two groups.
Discontinuity devices were used quite consistently
across all three groups, with less than a 3-point spread between the HA group and each of the PWA groups. Discontinuity devices can accomplish the job of TI with a low
linguistic load; in using a discontinuity device, speakers
have much flexibility in linguistic choice and can use single
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Figure 1. Successfulness of topic initiation by number of methods used. PWA-Mild = persons with mild aphasia;
PWA-Mod/Sev = persons with moderate and severe aphasia.

words (i.e., the speaker may use “and,” “but,” “so,” and
“well”) or overlearned language (“and then,” “by the way,”
“as I was saying”), which is often fairly accessible in many
PWAs. Use of discontinuity devices for TI has been suggested as one possible intervention for enhancing TI ability
in PWAs (Barnes et al., 2013; Wilkinson et al., 2011).
Highlighting the potential use of the discontinuity device
for TI is the participant with global aphasia (P10). Despite
his severe aphasia, he used fewer NC-TI (only one occurrence) than the other PWA-Mod/Sev, because he routinely
used the discontinuity device “and” (and-prefaced TI;
Barnes et al., 2013; Bolden, 2010) or “and then” to indicate a new topic. P10’s spontaneous use of this discontinuity device illustrates the potential capacity for this method
to allow explicit TI to occur even in individuals with extremely limited verbal skills, lending support to the idea
that teaching use of the discontinuity device may be a feasible strategy for intervention targeting TI skills.
Lastly, HAs used the topic-closing method of TI
more frequently than the other groups, which was surprising, given that this nonlinguistic TI resource is potentially
readily available to PWAs. No description in the sparse
TI aphasia literature could be found of PWAs using this
method of TI. One study described the use of the topicclosing method in a speaker with dysarthria (Bloch, Saldert,
& Ferm, 2015); however, in that case, topic establishment
was not achieved. The conversation partner reportedly required a more explicit TI marker (such as a discontinuity
device) than a pause following a topic-closing to understand the speaker’s intent to initiate a new topic. It could
be that the slowed rate of verbal production and turn-taking
in dysarthria (or aphasia) alters the ability of the listener to

discern a pause before a new topic (typically 1 s or longer
in HAs; Jefferson, 1989, 1993) from an intratopic pause. It
is unclear why PWAs used topic-closing less frequently
than HAs in the current study. It is possible that the need
to postpone a new topic until an appropriate topic-closing
occurs may pose a challenge for some PWAs (delaying expression of one’s idea). Given the low linguistic load and
typicality of this method in everyday conversation in HAs,
exploring this method of TI for PWAs may yield possible
clinical implications for intervention.
Types of cohesion selected for TI followed the same
pattern by each group of speakers, with lexical cohesion
used most often, then referential cohesion, and finally elliptical cohesion. Each group used lexical cohesion for approximately 60% of cohesive TIs, although the sample of
cohesive devices was very low in PWA-Mod/Sev (only 19%
of TIs or 14 occurrences). Both groups of PWAs initiated
topic through referential cohesion approximately 10%
more than was seen in HAs, a finding that may be reflective of the use of vague language (“it,” “he,” “they,” etc.)
seen in aphasia (Fromm et al., 2017; Gleason et al., 1980).
Elliptical cohesion was used infrequently by all groups.
In considering and comparing TI methods in PWAs
and HAs, we recognize that the HA data are potentially
very specific to the conversational situation presented—
that of interacting with an individual with aphasia. Consequently, the HA findings cannot necessarily be extrapolated to an understanding of typical TI behavior in HAs in
conversations with one another. In an effort to better understand the potential influence of speaking with a PWA
on the interactional behavior of an HA (at least for TI),
an analysis of the HA data was conducted. To this end,
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the HA topic-initiating turns were divided into two groups
to allow examination of the data derived from HA
conversations with PWA-Mild and for the data derived
from HA conversations with PWA-Mod/Sev (see Table 4).
A benchmark for intraindividual difference often used in
aphasia discourse research of 10 percentage points between
conversation conditions was used to guide this analysis
(Best et al., 2011; Cameron, Wambaugh, & Mauszycki,
2010; Leaman & Edmonds, 2019; Nicholas & Brookshire,
1993), although the data for HAs are aggregated and averaged data rather than individual data.
The data suggest that the HA may have innately
and likely unintentionally modified their TI behavior at
least somewhat depending on the perceived language impairment of the PWA (similar findings demonstrating differences in TI methods used by an SLP researcher in
conversations with HAs vs. adults with closed-head injury
have been reported; Coelho et al., 2002). For instance, HAs
used cohesion, the most linguistically driven method of TI
with greater frequency with PWA-Mild than with PWA-Mod/
Sev. This could have occurred if the HA speaker perceived
cohesion as more challenging from an auditory comprehension perspective for the PWA than use of either topicclosing or discontinuity device methods of TI. When HA
speakers did select cohesion for TI, they used more lexical
cohesion with the PWA-Mod/Sev group than the PWAMild group (just shy of benchmark at a 10–percentage point
difference between groups), providing semantically rich
language environments rather than the potentially vague
pronouns used in referential cohesion or omitted words
inherent to elliptical cohesion.
In addition, the HA used two or more methods of
TI with the PWA-Mod/Sev group more often than with
the PWA-Mild group, potentially in an attempt to emphasize and highlight the presence of a new topic by making
it salient through multiple markers of TI. Likewise, it is
hypothesized that the lack of NC-TIs by HAs may be reflective of HAs seeking to maximize the understandability
of their turns, thus causing them to eliminate NC-TI from
their conversational interaction. It is possible that the HAs
who were unfamiliar to the PWA prior to this study did
not use NC-TI because the conversation had the special
status of an initial encounter (Maynard & Zimmerman,
1984; Svennevig, 2014). During initial encounters, participants are unaware of common background knowledge and
politeness may be especially valued, both of which may
cause interlocutors to minimize use of NC-TIs (Svennevig,
1999), which require some degree of common core knowledge. However, the very familiar Home-Ps also never used
NC-TIs, suggesting that the uniqueness of the initial encounter with the unfamiliar SLP-Ps and Grad-Ps may have
had a minimally contributing role in eliminating NC-TIs
from this sample entirely.
As reported in the results and in Supplemental Material S1, we also evaluated topic-initiating utterances by
each partner subgroup (Home-P, Grad-P, SLP-P), using
the same benchmark of more than 10 percentage points to
indicate differences across groups. This analysis revealed

that partner groups generally behaved in similar manners to
one another, although the Home-Ps used discontinuity devices more often than the other groups and the Grad-Ps
used lexical cohesion (as a cohesion subtype) more often
than the other groups. The number of methods of TI used simultaneously did not vary across partner groups.

Limitations and Future Directions
To more fully understand the impact of aphasia on
TI skills, normative data derived from HAs in conversation with one another are needed, and this research is underway. Research focused on collection and analysis of TI in
HAs without the potential influence of a speaker with language impairment participating in the interaction will provide
benchmark data useful for more comprehensively understanding differences in TI skills in PWAs. The current data
demonstrated an instance of an atypical method of TI
used by a PWA (P5, singing), consistent with observations
made in the aphasia CA literature. Use of atypical methods
of TI is an important area related to the current study, which
has high potential clinical impact. As the focus of this
study was in developing a better understanding of typical
methods of TI as used by PWAs, its methodology was limited
in its scope of analysis for pitch and gaze variations that
may contribute to methods of atypical/idiosyncratic TI in
PWAs. Future research in the area of TI in PWAs will
benefit from inclusion of suprasegmental and paralinguistic
aspects of TI, such as detailed analysis of pitch, volume,
or eye gaze/facial expression and/or other behaviors that
may contribute to signaling of TI in PWAs.
This study did not investigate how the communication partner’s use of supportive conversation techniques
may impact TI skills. Instead, the focus of this study was
to evaluate TI in PWAs outside explicitly supported contexts. Thus, the SLP-Ps in this study were trained to be
engaged and interested partners but to refrain from using
therapeutic strategies to support communication. Future
research may include investigation as to how TI is impacted
by use of techniques intended to actively support the
PWA’s communication capability. Lastly, findings from
the current study have important clinical implications and
may contribute to positive intervention outcomes if integrated into future assessment and treatment research
aimed at improving conversational skills in PWAs.

Conclusions
This study provides preliminary descriptive, quantitative data demonstrating how PWA-Mod/Sev, PWA-Mild,
and HAs initiate topic during unstructured conversation
and investigates the relationship between simultaneous
methods of TI and CS. Furthermore, this study adds to
the literature by reporting preliminary data regarding incidence of NC-TI in PWA-Mod/Sev and PWA-Mild. At
a group level, frequency of NC-TI increased with degree of
severity of aphasia. Conversely, frequency of cohesion
as a method of TI and use of simultaneous methods of TI
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decreased with severity of language impairment. Frequency
with which discontinuity devices were used for TI was
consistent in all three groups. A positive correlation was
found between CS and number of methods of TI employed
simultaneously in the PWA-Mod/Sev group. However,
CS of PWA-Mild was not impacted by use of multiple
methods of CS; they performed equally well in terms
of CS whether they used NC-TI, one, or two or more
methods of TI. The findings of the current study are potentially beneficial in informing future treatment research.
For instance, treatment directed at enhancing TI skills
in PWAs may include techniques aimed at (a) educating
PWAs and regular partners regarding typical methods of
TI, so that PWAs may use such methods with intention
and so that partners are attuned to better recognition of
TI attempts; (b) decreasing NC-TI, as it is often associated with reduced CS of the utterance; and (c) teaching
PWAs to simultaneously use multiple methods of TI.
Developing a methodology to assess TI skills in PWAs
and designing discourse-level treatment that includes explicit TI skills may contribute to positive clinical outcomes
for conversational skills in PWAs.
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Supplemental Material S1.
Partner groups: Methods of topic initiation, types of cohesion, number of concurrent methods.
Group

#TIs

#TIs with each method (%)
T-C

a

DD

a

CO

a

Sub-Type Cohesion
Lex

b

Ref

b

Ellip

NC-TIs

1
Method
of TI

≥2
Methods
of TI

b

Home-Partners

85

44(51.7)

51(60.0)

52(61.2)

38(62.3)

18(29.5)

5(8.2)

0(0.0)

32(37.6)

53(62.4)

Grad-Partners

34
90

20(58.8)

14(41.1)

23(67.6)

19(73.1)

6(2.3)

1(0.38)

0(0.0)

13(38.2)

21(61.8)

SLP-Partners
46(51.1)
40(44.4)
63(70.0)
48(69.6)
15(21.7)
6(8.7)
0(0.0)
42(46.7)
48(53.3)
Note. TI = Topic Initiation; T-C = Topic-Closing; DD = Discontinuity Device; CO = Cohesion; NC-TIs = Non-Coherent Topic Initiations; Lex =
Lexical Cohesion; Ref = Referential Cohesion; Ellip = Elliptical Cohesion. Percentages do not accumulate to 100% for #TIs with each Method (TC, DD, CO) when added, or for Subtypes of Cohesion, as multiple methods may be used concurrently.
a
b
Multiple methods of TI may be used simultaneously. Subtypes of cohesion may be used simultaneously.
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Abstract
Purpose: Global coherence is an essential macrolinguistic discourse skill which speakers use to
formulate discourse to convey meaning with maintenance to a topic. When global coherence is
poor, the listener’s ability to understand how the discourse makes sense as a whole is diminished.
Measures exist to evaluate global coherence in people with aphasia (PWA) during monologue
tasks (e.g., picture description). The aim of the current research is to develop such a measure for
unstructured conversation and to explore how global coherence is impacted by aphasia during
conversation. A global coherence measure for conversation is required because markedly
different cognitive and linguistic demands are made for production of different types of
discourse. Thus, a structured monologue measure cannot be used with validity for unstructured
conversation. To adequately evaluate global coherence during conversation, a measure specific
to the demands of conversation is required.
Method: We adapted the 4-point Global Coherence Scale, a monologue-level measure of global
coherence (Wright & Capilouto, 2012; Wright et al., 2013) to conversation, resulting in the 4point GCSconv measure. We conducted statistical evaluation of the reliability/stability of the 4point GCSconv in 18 unstructured conversations held by 9 PWA. Utterances with low global
coherence scores were classified following a recent methodology to describe how breakdown in
these utterances contributed to diminished global coherence (Hazamy & Obermeyer, 2019).
Results: The 4-point GCSconv demonstrated excellent inter/intrarater reliability and test-retest
stability. Nonspecific language and off-topic comments contributed most frequently to lowered
global coherence.
Conclusions: Findings suggest the 4-point GCSconv may be a feasible and reliable measure of
global coherence in conversation. This measure adds to a core of emerging reliable discourse
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measures for conversation. As such, it has potential to inform assessment and treatment of
everyday conversation, and to investigate the relationship of global coherence in structured
monologue and unstructured conversation.
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Introduction
In everyday life speakers use discourse for a variety of functions, such as telling stories,
explaining how to do something and conversing with others. Speakers convey overall meaning
by organizing and expressing discourse in a coherent way so as to be easily and efficiently
understood by the listener. When this is achieved, the discourse is said to be globally coherent.
When discourse does not demonstrate global coherence, listeners may be confused, and the
speaker’s purpose is not easily understood, even if individual utterances are intact from syntactic,
semantic, and lexical standpoints. Further, even when ideas are well-organized, linguistic deficits
such as lexical retrieval difficulty in people with aphasia (PWA) may interfere with ideas from
being expressed in a way that is perceived as globally coherent by the listener. Global coherence
capability in PWA is critical for understanding the communication challenges they may have in
everyday situations, because everyday communication occurs through discourse.
Evaluation of communication skills in PWA that is limited to the word and sentence level
lacks the capacity to shed light on crucial communication skills, such as global coherence, that
are only present in discourse. Objective understanding and measurement of discourse-level
communication skills is key in developing aphasia treatment that can impact daily
communication needs. This is of the utmost importance because PWA and their families desire
rehabilitation that focuses on improving discourse skills, most especially for conversation
(Mayer & Murray, 2003; Wallace et al., 2016). Further, conversation has been identified as the
most frequent communication activity in adults (Davidson et al., 2003) and supports friendship
and quality of life in PWA (Davidson et al., 2008). In addition to being a primary need for daily
communication, conversation is unique in that speakers often embed other types of discourse in
conversation to explain ideas (expository discourse), tell stories (narrative discourse) and provide
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instructions (procedural discourse). Thus, assessment of an individual’s ability to produce
globally coherent conversation may include assessment of global coherence in additional
discourse genres and does so in an ecologically valid manner, capturing real-world capabilities of
the speaker in naturally-occurring discourse contexts.
Global coherence has been investigated in structured, monologue-level discourse, but not
as of yet in unstructured conversation. Thus to guide assessment, intervention, and future
research with the potential to contribute to the discourse needs of PWA, the current investigation
aims to develop a reliable measure of global coherence tailored to unstructured conversation and
to investigate how global coherence is impacted by aphasia in this discourse context.
Sherratt (2007) provides a hypothetical model of discourse production (adapted from
Frederiksen et al., 1990) for understanding how speakers construct globally coherent discourse.
Early stages of discourse production focus on generation of a needed overall structure for the
type of discourse being produced (e.g., story structure for a narrative discourse, step-by-step
structure for procedural discourse; see also van Dijk & Kintsch, 1983 ). During the middle stage
of production, semantic propositions are generated and selected. This process is mediated by
social, pragmatic, and contextual needs of the discourse conditions, during which speakers select
and integrate information final production. A plan for global coherence is developed as the
speaker selects structural and organizational parameters to frame the resulting discourse to meet
the needs of the specific context (e.g., a conversation on a familiar subject with a close friend or
presenting a complex speech to an audience). Lexical items and syntactic structures are assigned
to the propositions in the next stage. In the final stage, motor production occurs. In summary,
global coherence planning occurs in the early and mid-stages of discourse production and is then
layered with lexical items and syntactic structures and is then finally produced motorically. The
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final production, or surface-level production that is received by the listener may thus be
potentially impacted by microlinguistic (i.e., lexical, grammatical, syntactical) deficits or motor
production deficits which occur in the late stages of discourse production.
Measures of Global Coherence in Structured Monologue
Global coherence is typically analyzed through monologue-level discourse samples
collected in response to picture stimuli (e.g., picture descriptions or wordless picture books), or
in response to a researcher’s request for a personal narrative on a specified topic (e.g., “tell me
about a frightening experience”) or a request to explain a procedure (e.g., how to make a peanut
butter and jelly sandwich). Measures either tally the rate of global coherence violations
(Andreetta & Marini, 2015; Andreetta et al., 2012; Christiansen, 1995; Marini et al., 2011) or
rate the degree of global coherence using a scale (Coelho & Flewellyn, 2003; Glosser & Deser,
1990; Hazamy & Obermeyer, 2019; Olness & Englebretson, 2011; Rogalski et al., 2010;
Rogalski et al., 2020; Van Leer & Turkstra, 1999; Ulatowska et al., 1981; Ulatowska, Doyel et
al., 1983; Ulatowska, Freedman-Stern et al., 1983; Ulatowska, Doyel, et al., 2003; Wright &
Capilouto, 2012; Wright et al., 2013).
Several measures evaluate the global coherence of each utterance in discourse as it
relates to the overall specified topic or aim of the sample. The resulting global coherence score is
calculated as the mean of the scores of the utterances in the sample (Coelho & Flewellyn, 2003;
Glosser & Deser, 1990; Marini et al., 2011; Rogalski et al., 2010; Van Leer & Turkstra, 1999;
Wright & Capilouto, 2012; Wright et al., 2013). This approach is based on definitions of global
coherence indicating that each utterance within a sample can be interpreted individually in terms
of its relative coherence to the topic of the whole sample (Agar & Hobbs, 1982; van Dijk, 1977).
However, every utterance is not expected to maintain perfect global coherence, even in adults
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without communication disorders (Charolles, 1983; van Dijk, 1977). These measures focus on
how global coherence is achieved through verbal discourse production, and utterances are rated
for global coherence considering parameters such as vague language, tangentiality, lack of
critical details, inclusion of personal information or irrelevant details. Utterances with reduced
global coherence scores may reflect surface-level microlinguistic deficits such as lexical retrieval
and/or syntactic difficulty present in aphasia (Christiansen, 1995; Hazamy & Obermeyer, 2019;
Wright & Capilouto, 2012) that could contribute to observations such as lack of critical details or
use of vague language, in addition to underlying deficits in earlier stages of processing (Sherratt,
2007).
Another approach conceptualizes global coherence as it applies to a discourse sample in
its entirety rather than at an utterance level (Brown & Yule, 1983; Charolles, 1983; Fillmore,
2015; Ulatowska & Olness, 2000; Patry & Nespoulous, 1990). This approach views the whole as
greater than the sum of the parts. Thus, global coherence is not rated on an utterance-byutterance basis, but rather through consideration of how all of the utterances together create a
unified whole (Rogalski et al., 2020; Ulatowska et al., 1981; Ulatowska, Doyel, et al., 1983;
Ulatowska, Freedman-Stern et al., 1983; Ulatowska et al., 2003). Raters use scales to either make
a single judgement regarding the relative degree of interconnectedness/clarity of the verbal
production for the entire sample (Ulatowska et al., 2003), or respond to several questions about
the sample aimed at capturing aspects of global coherence, such as: “is the story unambiguous as
to what each of the participants did?”; or “did the speaker stay focused on the topic?” (Rogalski
et al., 2020; Ulatowska et al., 1981; Ulatowska, Doyel, et al., 1983; Ulatowska, Freedman-Stern,
et al., 1983). Olness and Englebretson (2011) describe a methodology that likewise measures
global coherence at a discourse sample level using elicited personal narratives. However, their

58

measure rates global coherence as produced through both verbal and nonverbal means and
focuses on utterances that express an opinion or make a point. These utterances are identified and
then integrated to create a paraphrase of the point of the discourse, which is evaluated for its
global coherence.
Lastly, some researchers analyze the discourse sample exactly as spoken, including
microlinguistic errors (i.e., rating the surface production; Andreetta & Marini, 2015; Andreetta et
al., 2012; Coelho & Flewellyn, 2003; Glosser & Deser 1990; Marini et al., 2011; Rogalski et al.,
2010; Rogalski et al., 2020; Wright & Capilouto, 2012; Wright et al., 2013), while others remove
the impact of microlinguistic errors by correcting or paraphrasing each utterance before analysis
for global coherence (Christiansen, 1995; Olness & Englebretson, 2011). The former method
may result in analysis that includes linguistic errors occurring at late stages of processing (e.g.,
lexical retrieval and syntactic errors) rather than strictly measuring global coherence capacity
which takes place at an early level of processing (Sherratt, 2007). Meanwhile, the latter method
requires rater modification of the sample.
Variation in measures of global coherence, severities/types of aphasia of participants,
discourse sample types, and elicitation methods have resulted in varied findings regarding global
coherence difficulties in PWA (for a review see Ellis et al., 2016). In addition, methodological
differences may contribute to differing findings regarding how global coherence may be
impacted by microlinguistic errors. However, this relationship is likely complex as global
coherence is neither guaranteed by intact microlinguistic skills nor prevented by impaired
microlinguistic skills (Coates, 1995; Huber, 1990; Patry & Nespoulous, 1990; van Dijk, 1977).
Some aphasia researchers suggest global coherence is unimpaired (Glosser & Deser, 1990) or is
relatively intact in comparison to microlinguistic skills in PWA (Olness & Englebretson, 2011;
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Ulatowska et al., 2004; Ulatowska et al., 1981; Ulatowska, Doyel, et al., 1983; Ulatowska,
Freedman-Stern, et al, 1983), while others show a more direct association between
microlinguistic deficits and global coherence difficulty (Andreetta & Marini, 2015; Andreetta et
al., 2012; Hazamy & Obermeyer, 2019; Marini et al., 2011; Wright & Capilouto, 2012). In
addition, differential recovery of microlinguistic and global coherence skills has been reported
(Coelho & Flewellyn, 2003). Microlinguistic skills are also reported to contribute to maintenance
of global coherence (Wright & Capilouto, 2012).
Hazamy and Obermeyer (2019) recently developed a global coherence error analysis
methodology that provides further insight into the factors contributing to reduced global
coherence. They assigned utterances receiving low global coherence scores (Wright &
Capilouto, 2012) to one of 7 error categories which they defined as follows: commentary
(speaker makes a comment on the discourse); non-specific (vague language); not complete
(incomplete utterance); repeated (repetition of utterance); incorrect (wrong information
provided); detail (unimportant information); or off-topic (not related to topic). They noted that
category assignment could be related to various underlying deficits leading to reduced global
coherence. For example, they remarked that linguistic deficits (e.g., lexical retrieval difficulty)
often resulted in utterances classified as not complete, while compensation for linguistic deficits
resulted in commentary utterances, and traditional coherence deficits often led to utterances
classified as off-topic. They found that most errors in their sample of 31 PWA were classified to
the not complete and commentary categories rather than to the off-topic category. Their findings
suggest microlinguistic contributions to reduced global coherence (Hazamy & Obermeyer,
2019), consistent with Wright and Capilouto (2012).
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Despite a growing body of global coherence literature in structured discourse, a lack of a
reliable measure of global coherence in conversation prevents assessment and understanding of
global coherence in real-world contexts for PWA. Given that various types of discourse have
varying structural demands (e.g., story grammar in narrative discourse; step-by-step structure in
procedural discourse), as well as varying cognitive and linguistic demands (Beeke et al., 2007;
Boyle, 2011; Dipper et al., 2018; Kurland & Stokes, 2018; Linnik et al., 2016; Longacre, 1996;
Olness et al., 2002; Pritchard et al., 2017; Stark, 2019; Wilkinson, 1995), communication
abilities in highly-structured, elicited monologues cannot be assumed to parallel communication
abilities in conversational discourse. Likewise, production of narrative, procedural or expository
discourse in highly structured clinical environments produced in response to a request, does not
necessarily reflect how a speaker would produce similar discourse when embedded in
spontaneous conversation. For example, in conversation the speaker must manage an everevolving plan for production of coherent turns in response to the ongoing interaction (van Dijk &
Kintsch, 1983), which is not required in the structured, elicited monologue-level-discourse used
in clinical and research settings. In order to thoroughly and accurately understand global
coherence in conversation, a measure specifically designed to meet the demands of
conversational discourse is required (Kurland & Stokes, 2018; Leaman & Edmonds, 2019a).
Further, interpreting how global coherence ability in structured monologue-level tasks relates to
similar abilities in unstructured discourse contexts requires development of a measure that is
adaptable to each of these communication environments.
The 4-Point Global Coherence Scale
Wright and Capilouto (2012) developed a 4-point global coherence scale (4-point GCS)
for use in structured monologue-level discourse. Their scale demonstrates good interrater
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reliability, stability, and validity (Wright et al., 2013). Construct validity was established through
comparison to a 5-point scale developed by Van Leer and Turkstra (1999) based on Glosser and
Deser’s previous 5-point scale (1990). In addition, a recent study reports preliminary evidence of
external validity for the 4-point GCS (Rogalski et al., 2020). Wright et al (2013) developed a 4point scale rather than a 5-point scale because they hypothesized that a 5-point scale may have
offered too many options for raters, based on evidence in the literature that all 5 levels were
seldom used (Rogalski et al., 2010; Van Leer & Turkstra, 1999).
The 4-point GCS evaluates how well each utterance relates to the overall topic of the
discourse. In summary (see Wright & Capilouto, 2012; Wright et al., 2013 for the detailed 4point GCS), level “4” indicates clear and specific mention of elements of the stimulus (e.g.,
actors, actions, objects) related to the main details of the stimulus, and require no inferencing by
the listener; “3” indicates the utterance is related to the stimulus, but may include tangential
information relevant to the main topic, and/or lacks substantive information requiring inferencing
by the listener; “2” indicates a distant relationship to the stimulus and may be tangential, egocentric or have a focus on a non-critical aspect of the stimulus; “1” indicates the utterance is
entirely unrelated to the stimulus, and may be a comment on the stimulus item.
Measuring Unstructured Conversation
Although unstructured conversation is by nature unpredictable, recent research has
demonstrated that at least some measures of verbal microlinguistic skills may be statistically
reliable across unstructured conversations, even when topics are allowed to vary naturally
(Carragher et al., 2013; 2015; Leaman & Edmonds, 2019a; 2019b), or when conversation
partners who are familiar with aphasia are allowed to vary (i.e., family members/friends and
speech language pathologists; Leaman & Edmonds, 2019a; 2019b). To analyze stability of
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linguistic production in conversation, strict adherence to a traditional test-retest context with
static stimuli materials is not possible, because the very nature of everyday conversation entails
spontaneity of topic and occurs across a variety of partners. Introducing control of the
conversational topic would eliminate the ecological validity of this research, thus preventing the
needed answers to meaningful questions regarding language production by PWA in real-world
conversations. Given the importance of understanding the needs and linguistic production of
PWA in everyday conversation, and the lack of research in this area, Carragher and colleagues
(2013; 2015) and Leaman and Edmonds (2019a; 2019b) used methodologies that investigate
stability of measures while allowing conversations to unfold naturally, and performed statistical
analyses on the resulting language samples. Carragher and colleagues (2013; 2015) reported
stability as a lack of variance in the measures across varying time points, while Leaman and
Edmonds (2019a; 2019b) referred to the test-retest stability of their measures, with the view that
the stimulus, unstructured conversation, was the same at both time points. Supporting this view,
they demonstrated no significant difference in the resulting data for mean length of utterance
(Brown, 1973), type-token ratio (Johnson, 1944), and vocabulary frequency (Brysbaert & New,
2009), and reported similar topics of conversation (e.g., entertainment, travel, family, food, etc.)
across conversations (Leaman & Edmonds, in press; 2019a).
In the current research, we investigate whether the 4-point GCS can be reliably applied to
unstructured conversation in PWA if adapted for the dyadic and contextually-based aspects of
conversation (referred to as 4-point GCSconv). In addition, we investigate the relationship
between microlinguistic skills and global coherence in unstructured conversation by using
Hazamy and Obermeyer’s (2019) methodology to analyze the utterances receiving low global
coherence scores. To further understand how this relationship may vary with limitations on
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expressive language, we investigate this question separately for the PWA demonstrating mild
expressive deficits and for those with aphasia resulting in severe expressive deficits. The
research questions for the present study ask what is:
RQ 1: The interrater and intrarater reliability of the 4-point GCSconv?
RQ 2. The test-retest stability of the 4-point GCSconv across two unstructured
conversations?
RQ3. The rate of low global coherence utterances (i.e., scores of 1 or 2) by error category
for a) the entire group; b) participants with mild expressive language deficits; c)
participants with moderate expressive language deficits?
Method
This research was conducted with approval from the Institutional Review Board of
Teachers College, Columbia University in New York City.
Participants
Nine participants with varying types/severities of aphasia and self-selected home
communication partners (Home-Ps) were recruited from local university and community aphasia
clinics (see Table 1). In addition, 5 licensed speech language pathologists unfamiliar to the PWA
who were experienced in working with the PWA volunteered as partners (SLP-Ps). Two
different types of partners were selected because our first measurement study (Leaman &
Edmonds, 2019a) investigated the extent to which linguistic skills of PWA in unstructured
conversation with an unfamiliar SLP-P would parallel the linguistic skills demonstrated during
unstructured conversation with a familiar Home-P. The current study does not have a focus on
the varying communication partners, but rather on reliability of the 4-point GCSconv across two
conversations. Thus, we have not asked research questions specific to the varying partner
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condition, but find value in using one set of conversations for all of our preliminary research in
measurement (Leaman & Edmonds, 2019a; Leaman & Edmonds, 2019b).
The PWA met the following criteria: aphasia due to a single left cerebrovascular accident
at least 6 months prior; age range 18-75 years; adequate hearing in at least one ear (per screening
at 40dB); adequate self-reported, corrected vision; no self-reported history of speech, language,
learning, psychiatric, or cognitive deficits prior to CVA; no neurological condition other than the
CVA; native monolingual speaker of English (except P1, see Table 1). Home-Ps met the same
criteria (except no neurological history; no aphasia) and achieved a within normal limits score
(≥26/30) on the Montreal Cognitive Assessment (Nasreddine et al., 2005). SLP-Ps were native
speakers of American English. Speech, language, hearing, vision, and neurological status were
assumed adequate as all SLP-Ps were employed professionally, and made no reports otherwise.
Data for P1-P8 were previously reported in two studies regarding measurement in conversation
(Leaman & Edmonds 2019a; 2019b); and for P1-P9 in a study regarding topic initiation (Leaman
& Edmonds, 2020). Data for P2 are reported in a case study (Obermeyer et al., in press).
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Table 1
Demographic Information and Assessment Results for People with Aphasia and Home-Partners
Participant

Age/
Gender

WABAQ

Aphasia Type

CLQT Overall
ACOM or
Race
Score;
CAT-DQ; T(Clock drawing) Score

Language
Background

Education

P1

42/M

78.0

Mild Anomia

3.2/4 Mild
Impairment
(Clock: WNL)

ACOM:
69.81

Caucasian

College

P2

66/M

79.3

3.6/4 WNL
(Clock: WNL)

ACOM:
56.57

AfricanAmerican

Graduate
School

3;7

(61F)-Grad
School-(28/30)

P3

60/F

38.9

Mild Anomia &
Mod. Apraxia
of Speech
Severe
Wernicke

Standard American
English (SAE);
Bilingual:^ English
Primary, Hebrew
Secondary
SAE; Monolingual

2.2/4 Mod
Impairment
(Clock: WNL)

CAT-DQ
50

Caucasian

SAE; Monolingual

College

2;0

(60M)-Assoc.
Degree-(26/30)

P4

65/F

85.0

Mild Anomia/
3.6/4 WNL
Mild Dysarthria (Clock: WNL)

ACOM:
45.04

AfricanAmerican

P5

71/F

75.7

Mod TransCortical Motor

ACOM:
41.35

Caucasian

SAE; & African
High School 0;8
American Vernacular
English (AAVE) ỻ,
Monolingual
SAE; Monolingual
High School 10;4

P6

64/F

92.4

Mild Anomia & 2.6/4 Mild
Mild Apraxia of Impairment
Speech
(Clock: WNL)

CAT-DQ:
57

Caucasian

SAE; Monolingual

College

5;9

(59F)-Grad
School-27/30

P7

72/M

92.0

Mild Anomia

3.8/4 WNL
(Clock: WNL)

CAT-DQ:
49

Caucasian

SAE; Monolingual

Graduate
School

4;2

(68F)-Grad
School-(27/30)

P8

75/F

88.0

Mild Anomia

3.8/4 WNL
(Clock: WNL)

CAT-DQ:
50

Caucasian

SAE; Monolingual

Graduate
School

13;7

(66M)-College(29/30)

P9

63/F

51.0

Moderate
Broca’s &
Mod/Sev
Apraxia
of Speech

Caucasian

SAE; Monolingual

Graduate
School

21;5

(63M)-Grad
School-(30/30)

2.8/4 Mild
Impairment
(Clock: WNL)

----Did not complete----

TPO Home Partner
(AgeGender) Education(MoCA Score)
9;2
(41F)-College(28/30)

(42F)-College26/30
(68F)-Grad
School-(29/30)

Note.WAB-AQ = Western Aphasia Battery- Revised, Aphasia Quotient (Kertesz, 2006); CLQT = Cognitive Linguistic Quick Test
(Helm-Estabrooks, 2001); ACOM = The Aphasia Outcome Measure (Hula et al., 2015); T-Score, Mean = 50, +- 1 Standard
Deviation = 16-84; CAT-DQ = Comprehensive Aphasia Battery -Disability Questionnaire (Swinburn, Porter, & Howard, 2005); TPO
= time post onset; MoCA = Montreal Cognitive Assessment (Nasreddine et al., 2005); WNL = within normal limits; ^ = Hebrew
learned first, SAE learned before 4 years old, participant grew up and received all schooling in the United States, with SAE as
primary language per self-report, Hebrew rarely used for many years; ỻ = AAVE used 14.1% of utterances with Home-P,10% with
SLP-P (Charity, 2008; Wolfram, 2004).
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Procedure
During an initial visit, consent forms were signed following review with the first author.
In addition, The Western Aphasia Battery – Revised (Kertesz, 2006), Cognitive Linguistic Quick
Test (Helm-Estabrooks, 2001), and either the Aphasia Communication Outcome Measure (Hula
et al., 2015) or the Disability Questionnaire of the Comprehensive Aphasia Test were
administered (Swinburn, Porter, & Howard, 2005) (see Table 1 for data). Following the initial
visit, each participant engaged in two 15-20 minute conversations, one with the Home-P and one
with an SLP-P. The only exception was P9, for whom scheduling of partners required
conversations to occur on the same date as the testing. In this case the conversations were
collected prior to testing to prevent testing fatigue or frustration from interfering with the
conversational data.
Conversations with the SLP-Ps were collected in the lab (P1-P7) or in the participant’s
home (P8, P9). Conversations with the Home-Ps were collected in participants’ homes, except
for P4, P5, and P7 who requested to hold their conversations in a private room in the lab.
Conversations in the lab were video- and audio-recorded, while those at home were videorecorded. Home-P conversations were typically collected first, because the first author gave the
video-camera and instructions to the PWA/Home-P during visit 1 following testing. The SLP-P
conversation occurred during visit 2. In instances where conversation collection occurred in one
location on one date due to participant request (P4; P5; P7; P8; P9), the Home-P conversation
occurred first for consistency, except for P4. For P4, the SLP-P conversation was conducted
during visit 2, and it was then discovered that there had been a video-camera malfunction for the
conversation previously collected at home. Thus, a conversation between P4 and her Home-P
was collected after the SLP-P conversation. The location of the conversations did not impact use
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of environmental props (e.g., photos, writing, objects). Five participants used no props in either
conversation; 2 participants used objects in both locations; 1 used drawing/writing with the
Home-P but not the SLP-P (both collected in the lab setting); and 1 used no props with the
Home-P, but the SLP-P referred to family photos on the wall 1 time (both collected in home
setting). All data collection visits were completed within three weeks.
Each dyad was asked to have a casual conversation for approximately 15-20 minutes. Our
aim is to collect data during social conversations that can be used to assess capabilities of the
PWA and inform treatment while minimizing influence from the partner, yet without eliminating
the partner’s active participation in the interaction. To construct similar conditions across
conditions consistent with the unstructured nature of everyday conversation, the first author
informed participants that there was no specified agenda. No eliciting questions or topics were
provided. All dyads were told by the first author that either partner could initiate the conversation
and that the topic of conversation could shift freely as occurs in everyday conversation. They
were informed they could use any methods of communication, including but not limited to
verbal, gestural, and written/drawn modalities. Paper/pen were provided in the lab, and were
included with the video-camera loaned to each dyad for the home conversations. Due to a desire
to maximize the social aspect of the conversations, the first author did not use a script to explain
procedures, but rather shared the procedures informally with the PWA/Home-P at the time of
recruitment, when informed consent forms were signed, and prior to each conversation.
Participants could ask the first author any questions they had regarding the conversations.
At the time they volunteered, all PWA knew they would hold conversations with familiar
and unfamiliar partners, and were aware that this research was investigating conversation in
PWA and their partners. The PWA knew that the SLP-Ps were speech language pathologists who
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had volunteered for the study, and that the conversation was not an interview or a therapy
session. All participants stated they understood the casual/social nature of the conversation. The
SLP-P had no role in explaining procedures, operating recording devices, providing paper and
pen in the room, or performing any other function related to data collection, as this would
potentially cast the SLP-P in an authoritarian role, which was not desired. All data collection
tasks were conducted by the first author. None of the participants had knowledge of the analyses
that would be conducted on the resulting conversational data.
We developed a written and verbal protocol (Leaman & Edmonds, 2019a) used to train
the SLP-Ps to be interested and engaged communication partners, and to eliminate therapeutic
behaviors. The protocol trains SLP-Ps to use behavior similar to what they would typically use in
social conversations with adults without aphasia whom they have not met before. Accordingly,
SLP-Ps were instructed not to suggest communication strategies or alternative methods of
communication to the PWA, but to accept these modalities if spontaneously used by the PWA.
The SLP-Ps were instructed to share contextually appropriate personal stories and to avoid an
abundance of questions, especially yes/no questions which could cause an institutionalized
interview format of interaction to ensue. As would be typical in meeting someone for the first
time, SLP-Ps were instructed to allow adequate time for the PWA to respond and to minimize
interruptions/overlapping turns. SLP-Ps were allowed to use nonverbal communication (e.g.,
gestures; writing) and aligning turns (e.g., mhm; uhhuh; yeah) if those behaviors felt natural in
context. Home-Ps did not undergo a similar training, because they were not clinicians who
needed to learn to maximize social behavior while eliminating clinician behavior. The
PWA/Home-Ps were instructed to have an everyday social conversation as they typically would
at home. The Home-Ps were told they did not need to try to elicit any type of behavior or
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verbalization. Such a behavior occurred in only 1 instance, when a Home-P requested that the
PWA produce the word “succulent” instead of “cactus”. This utterance was not analyzed,
consistent with our protocol which anticipated such occurrences and preemptively indicated that
such interactions would be eliminated from analysis.
Transcription
The first author transcribed all 18 conversations, using a procedure based on the Analysis
of Speech Unit (AS-Unit), developed for conversation (Foster et al., 2000). This protocol
segments and analyzes utterances at the independent clause level (with inclusion of
subordinating clause(s)). Elliptical clauses are segmented and analyzed independently as well
because they can be expanded from context to an independent level. Transcription began at the
start of a new topic following the first 2 minutes of conversation, allowing the partners to
acclimate to the being filmed (Beeke et al., 2007; Goodwin, 1981), continuing for 8-12 minutes.
The stopping point aligned with the end of a conversation topic. Transcription included both
partners’ use of gesture/use of objects, writing, drawing, verbal/nonverbal alignments (e.g., head
nods, “mhm”), overlapping speech, revisions, abandoned utterances, and any other behavior that
the transcribers felt warranted notation.
Determining Topics within Conversations for Rating the 4-Point GCSconv
The 4-point GCS was developed for structured monologue in which the expectation for
coherence is explicit because a specific topic for the discourse is provided by the examiner. The
speaker knows the topic he or she is meant to expand upon, and raters know the topic to which
each utterance is rated for degree of global coherence. However, in unstructured conversation,
topics are not explicitly stated and topics shift as the conversation unfolds. Rating global
coherence requires that a topic be established against which each utterance can be rated. Thus, in
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unstructured conversation, raters must first determine location and presence of the topic(s) in the
sample before evaluating global coherence.
In a previous study we developed a methodology for reliably determining topic locations
and mechanisms of topic initiation in unstructured conversation (Leaman & Edmonds, in press).
The conversations analyzed for global coherence in the current study served as the language
samples in the earlier study. Thus, topic location methodology was established and topic analysis
for these specific language samples had already occurred and had been conducted independent of
any potential influence of the current investigation. At the time of our earlier study, we did not
anticipate the current study regarding the 4-point GCSconv or its need for a methodology for
determining topic location.
A brief overview of the topic initiation methodology is provided. Please see Leaman and
Edmonds (in press) for additional procedures, examples, and scoring methods. First, topics are
located according to the definition of Mentis and Prutting (1991; pg. 585), as follows:
“(a topic is) a clause or noun phrase that identified the question of immediate concern and
that provided a global description of the content of a sequence of utterances. The topic of
any sequence of discourse was required to describe what the speakers were talking
about and identify the central concern being addressed…. Each utterance within any
topic sequence, however, was required to express a concept or set of concepts that
could be directly subsumed under the topic label.”
Second, after topics are located, each topic-initiating utterance is analyzed to determine
which of the following mechanism(s) the speaker used to achieve a new topic: a) waiting for a
topic to end; b) using a disjunctive word or phrase to indicate a new topic (e.g., “by the way” or
“and, so”); c) using cohesion (i.e., relating the new topic to the old through linking of
vocabulary); or d) no overt method of topic initiation (referred to as non-coherent; Mentis &
Prutting, 1993). Third, each utterance spoken by the PWA within each topic is evaluated with the
4-point GCSconv scale, (scale is detailed below) for its degree of coherence to the established
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topic. The utterances that initiate each new topic in the conversation are not coded for global
coherence, because their function is to initiate a new topic rather than to cohere to the old topic.
The exception to this is when topics are initiated with the noncoherent mechanism; in which case
such a topic-initiating utterance is given the lowest rating (i.e., “1”) for global coherence. This is
because noncoherent utterances are neither coherent to the old topic nor explicitly constructed
with use of a topic-initiating mechanism inform the listener that a new topic had begun. Fourth,
the 4-point GCSconv score for each conversation sample is calculated by averaging all of the
scores in the entire conversation, consistent with the calculation used for monologues.
4-Point GCSconv Protocol: Adaptations
Using the 4-point GCS for unstructured conversation requires several adaptations to
account for key components of conversation contributing to global coherence. First, the 4-point
GCSconv includes the context of the conversation in a way not required by the 4-point GCS.
Second, the 4-point GCSconv rates expressions of opinion differently than is done by the 4-point
GCS. Finally, the 4-point GCSconv does not rate utterances that are commentaries on the
discourse (e.g., “I forgot the word”), whereas the 4-point GCS in monologue rates such
utterances at a level 1 (lowest level). These adaptations and their rationales are discussed below
(and summarized in Appendix A).
Context in Conversation. A primary area of consideration for rating global coherence in
conversation is the conversational context. As an interaction between two people in a specific
evolving situational context, conversation differs pragmatically from a clinical task with discrete
instructions to produce a decontextualized monologue for the purpose of language evaluation.
Conversational context includes but is not limited to: the relationship between the speakers, their
common background knowledge/or lack thereof (Brown & Yule, 1983; Coates, 1995; Wilkes-
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Gibbs, 1995), and also includes how each utterance fits within the sequential series of utterances
produced by both speakers as the dialogue unfolds (Sacks et al., 1974). Each of these parameters
informs the meaning being built between the speakers during unstructured conversation. Further,
rather than a single specified plan for production, as expected in structured dialogue (Agar &
Hobbs, 1982; van Dijk, 1977), speakers shift their plans as the conversation continues (Brown &
Yule, 1983; van Dijk & Kintsch, 1983). Thus, while the 4-point GCS can focus on verbal
production while minimizing contextual factors in structured tasks, the 4-point GCSconv
protocol must include the contextual factors critical to constructing and understanding meaning
that is globally coherent in conversation.
In using the 4-point GCSconv, raters were trained to observe and integrate contextual
evidence. Raters use their own understanding of the conversation as external observers, yet are
also required to consider the behavior and reactions of the individuals within the conversation in
guiding their ratings. This is key, because turns are constructed for those within the conversation,
not for external raters (Sacks et al., 1974; Clark & Carlson, 1982). Similar methods are used in
conversation analysis to draw conclusions about conversational interactions (Schegloff, 2007).
Although inclusion of contextual factors potentially introduces a degree of subjectivity to
the GCSconv rating scale, conversation cannot be meaningfully rated without considering
context. We addressed this potential variation in ratings through a comprehensive training period
for the RAs, with detailed discussions between raters regarding differences. Further, any
subjectivity present in the ratings is accounted for by the interrater reliability procedure because
adequate interrater reliability demonstrates that scores are similar across raters (i.e., not
idiosyncratic or subjective to a single rater).
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Evaluative Function in Conversation. In elicited monologue-level language samples,
the speaker is expected to conscribe the output to the requested task (e.g., describing a picture or
event; explaining how to complete a task), without providing an opinion or personal stories
related to the task. The purpose of discourse production in this context is to comply with an
examiner’s request. Consequently, Wright and colleagues (2012; 2013) indicate that the 4-point
GCS rates utterances at a level 2 or level 1 when the speaker includes opinions and personal
stories related to the topic, (described as ‘egocentric’, ‘tangential’, and ‘non-critical’ by the 4point GCS). As a measure developed for structured, elicited monologue, the 4-point GCS focuses
on referential language (i.e., the speaker’s expression of relevant factual information, including
complete/accurate references) rather than evaluative language (the speaker’s expression of
opinion or reaction to the discourse content; Labov, 1972).
Unstructured conversation, however, requires both referential and evaluative
communication. Conversation occurs within an interpersonal context and has an interpersonal
purpose. Speakers converse to share factual information about an event, and oftentimes, more
importantly to express why or how that event matters. Narratives embedded in conversations
occur because they are “tellable” (Labov & Waletzky, 1967; Sacks, 1992), otherwise speakers
would not choose to tell them. In conversation, speakers use evaluation to express why they are
telling what they are telling, by providing opinions and reactions to the concurrent referential
content (Labov, 1972; Olness et al., 2010). Evaluative resources include lexical resources (e.g.,
use of repetition; vocabulary that intensifies such as “it was so wonderful”; and speech
production resources (i.e., highlighting information through use of pitch, rate, volume)) (see
Olness et al., 2010 for further discussion of evaluative resources in aphasia).
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Lastly, utterances in which the speaker comments on the discourse itself (i.e.,
commentary utterances), are not rated for global coherence by the 4-point GCSconv. In
monologue, such utterances receive a score of “1” per the 4-point GCS, because they do not
maintain coherence to the monologue topic requested by the examiner. In conversational
contexts however, commentary utterances perform an interactional function that often serves to
build coherence, and thus should not be penalized. Although a commentary utterance such as “I
can’t say it” shifts the topic to a focus on a lexical retrieval error that has just occurred or an error
that is anticipated, the PWA is demonstrating awareness of the error and is responding by selfinitiating a repair sequence which may be vital for the conversation to continue forward
effectively. This verbal expression of the PWA’s insight to the communication difficulty allows
the partner to explicitly know the PWA is aware of the error. Further, in some instances the
commentary utterance may be alerting the listener to an error of which he or she had been
unaware (such as a paraphasic error which could be interpretable as reasonable in context). In
addition, initiating repair on one’s own error utterance (i.e., self-repair) is preferred to repairs
that are initiated by the partner (i.e., other-repair; Schegloff et al., 1977). Thus, when using a
commentary utterance, the PWA is effectively and appropriately using a typical conversational
tool to repair the previous utterance, thereby restoring global coherence to the dialogue disrupted
by microlinguistic difficulty. Further, the commentary utterance is a way to invite assistance
from the partner in achieving the repair, an important interactional and functional aspect of
commentary utterances in conversation. As such, although commentary utterances momentarily
reduce coherence to the topic, they often do so with the purpose to restore coherence rapidly, and
are thus coherence-building rather than coherence-diminishing.
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These differences in the functions of monologue and unstructured dialogue require that
commentary utterances on discourse performance or that express opinion or make a point
through use of stories (i.e., evaluation) are not automatically rated at a lower level on the 4-point
GCSconv than utterances which contain mostly or only referential content. Opinion within
conversation that is otherwise coherent to the topic is rated a “4” on the GCSconv scale. We also
added a guideline regarding repetition used as an evaluative resource (see below), which is not
mentioned in Wright and colleagues’ global coherence work (2012; 2013) because it did not
occur (Wright, personal communication August 2019).
GCSconv: Additions
In developing the GCSconv, we developed several procedures to consistently account for
interactional material that does not occur in monologues (see Appendix A). Utterances that are
interrupted/overlapped by the partner and are subsequently incomplete are not evaluated for
global coherence. Clarification requests by the PWA are not analyzed because they perform a
necessary function for the PWA to confirm or request understanding. Utterances that consist only
of yes, no, or filler language such as “and so…”; “anyways…”; “you know” are not analyzed.
These types of utterances fill a social purpose to organize conversational interactions (Schiffrin,
1987; Simmons-Mackie & Damico, 1996) rather than either a referential or evaluative purpose,
thus are not expected to demonstrate global coherence to the topic in the way investigated in this
research. In addition, incomplete utterances are not analyzed, as it is often not possible to
accurately determine degree of global coherence of such utterances. Nonverbal turns in which
the PWA writes, points to written language, or spells words aloud or in the air/on the tabletop are
treated as if they were produced verbally. Utterances containing pronouns used to refer to objects
in the environment are not penalized if otherwise coherent (i.e., deictic utterances).
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Lastly, the 4-point GCS does not specify coding procedures for exact repetition as it did
not occur in the data of Wright and colleagues (Wright, personal communication August 2019).
However, several global coherence measures penalize repetition (Andreetta & Marini, 2015;
Andreetta et al., 2012; Christiansen, 1995; Marini et al., 2013), thus we added a guideline for
repetition because it occurred in many of our samples. When repetition is used as an evaluative
resource to emphasize a point during conversation it is coded without penalty if it is otherwise
coherent. Likewise, when repetition is used to respond to a partner’s question/comment, it is not
penalized, with the utterance receiving the same score it did in its first iteration. When repetition
is not used in these ways it is not coded, as it neither adds to nor diminishes overall coherence of
the sample.
Analysis of Utterances with Low Global Coherence
We performed an analysis for utterances receiving a low global coherence score (1 or 2)
to better understand how various global coherence errors contribute to reduced global coherence.
We categorized utterances receiving scores of 1 or 2 consistent using the methodology of
Hazamy and Obermeyer (2019). However, we did not use their categories “commentary”, “not
complete” and “repeated”, as the 4-point GCSconv does not evaluate these types of utterances.
We provide two additional clarifications to Hazamy and Obermeyer’s (2019) definitions for each
category as used in our work, noted in parentheses (examples in Table 2). The nonspecific
category is used for utterances containing vague language, such as “thing” or “stuff” (or when
not enough information was provided reducing the specificity of the utterance); the incorrect
category reflects utterances that contained wrong information (significant enough to impair
global coherence, including paraphasic errors that were not understandable in context); the detail
category describes verbalizations in which the level of detail is excessive/irrelevant; the off-topic
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category is defined as utterances with no decipherable connection to the topic. Topic-initiating
utterances which were noncoherent (i.e. abrupt new topic, as discussed earlier) received a score
of “1” and were assigned to the off-topic category. This occurred for 13.2% of topic-initiating
utterances (23/174; Leaman & Edmonds, in press).
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Table 2
Categories for Reduced Global Coherence with Examples1
Description

Examples of Utterances

Nonspecific

*Vague
language
(thing, stuff,
etc.)
*Paucity of
language

And Sue Sue Sue

4-point
GCSconv
1

The Chicago

2

I got the stuff out of
here together

1

It’s a lot of stuff
One and Ellie, Ell, Anna
was going to go

2
2

And she waves and
gets them

2

(P8/SLP-P) Trying to explain her daughter’s job (owner of a restaurant,
which SLP-P does not know); she has expressed “selling at a store”
already, which is followed by this utterance. “Waves” is subsequently
identified as a real word paraphasia, reducing the global coherence of
this utterance to the topic of owning a restaurant.

I thub telephone

2

(P9/Home-P) Partner has asked P9 to be sure to text him later that night
to let him know that she has safely cooked her dinner. The neologism
“thub” reduces the coherence to the topic because it is unclear what
she intends to do with the phone or is asking about the phone; it is even
possible in context that she is commenting that she lost her phone.

I know every play right
now

2

(P3/SLP-P) The partners have just realized they both used to live in the
same small town, and SLP mentions it is a farming town. This real word
paraphasia reduces the global coherence because it seems that P3 may
be talking about a theater in the town.
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Category

Incorrect

*Incorrect
word(s) are
extreme
enough to
reduce
coherence (in
bold)
*Non-factual
information

Conversational Context
(P5/SLP-P) Talking about her children; Sue is not one of her children, has
not been mentioned in the conversation; listener has no context to
understand this utterance.
(P9/SLP-P) Dyad talking about details of P9’s neighborhood, her house
and road, which are 1000 miles away from Chicago.
(P5/Home-P) Partner asked about a Christmas decoration, a village on
the tabletop; P5 points around the room, unclear what she’s referring
to or even if she is referring to decorations.
(P1/SLP-P) Talking about an upcoming event (e.g., a wedding).
(P5/SLP-P) P5 drew a picture of a video cassette, trying to explain
something about a family video. The utterance contains her name and
her partner’s name, but unclear connection between the action P5
wants them to complete with the video.

Off-Topic

Detail

*Not related to
topic
*Could be
sudden/noncoherent topic
change,
resulting in
GCSconv score
of 1 (in italics)

Daniel called me last
night

1

(P4/Home-P) Partners are talking about the advantages of irons versus
steam cleaners. P4 abruptly changes topic with this utterance, which is
about Daniel, her son, sending her tea and chocolate for Mother’s Day.
(P6/SLP-P) Partners are talking about how many siblings P6 has. P6
abruptly changes topic with this utterance, and begins telling a story
about her mother getting lost when she would come to P6’s elementary
school when she was growing up.

My mother have to
come to stroo {in
context “stroo” is
understandable as
“school”}
Vermont

1

1

(P1/SLP-P) Partners talking about a CEO of a major company in a large
city, which is far from Vermont. P1 says “Vermont”, with no apparent
connection to previous or subsequent conversation.

*Extraneous
detail not
related to topic

I know that people are
working

2

(P1/Home-P) The partner just stated she is going to look for work in a
foreign country; P1 responds by telling her he has contacts there, either
“friends or workers”, then says he doesn’t know the workers, followed
by the comment in the example.
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Note. 1 Hazamy & Obermeyer, 2019; GC = global coherence; 4-point GCSconv = Global Coherence Scale in unstructured conversation; SLP-P = speech language pathologist
partner ; Home-P = home partner. Bold = incorrect words; italics = utterances designated as topic-initiating utterances.

Reliability
All reliability data for the 4-point GCSconv are reported in the Results section, as
reliability of this measure is the focus of Research Question 1.
Transcription reliability was conducted by three graduate students in speech-language
pathology trained as research assistants (RAs) by the first author. Two RAs were also trained to
apply the 4-point GCSconv scale. One RA was trained to code utterances for low global
coherence categories (Hazamy & Obermeyer, 2019). In our earlier study regarding topic
initiation (Leaman & Edmonds, 2020), one of the above RAs was trained to locate topics and
code mechanisms of topic initiation. Training for transcription and coding included
verbal/written instruction, practice, and feedback from the first author. All transcription and
coding discrepancies were resolved through collaborative review .
RAs selected a random location to begin reliability procedures for each conversation,
continuing for at least 30% of each conversation, as determined by time (rather than number of
utterances; for the 4-point GCSconv coding, the minimum was 33.33%). IRR began at the start
of the conversation for 7 transcripts, at a middle location for 10 transcripts, and 1 transcript was
coded in its entirety by the RA, due to limited utterances (P9/Home-P). We chose to conduct IRR
on at least 30% of 100% of transcripts rather than 100% of 30% of the transcripts (i.e., 6/18 full
transcripts), to ensure that transcribers and raters demonstrated reliability across all profiles of
the PWA in the study. In addition, this procedure is more conservative because the fewer data
points per transcript means that each discrepancy between raters represents a higher percentage
of the sample in disagreement. Lastly, using 30% of 100% of the 18 samples for IRR yields 18
sets of data points (rather than only 6) for analysis, allowing a more strongly powered intraclass
correlation which we used to evaluate IRR. To ensure the validity of this decision and our
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decision to use at least 30% of the time elapsed rather than 30% of the number of utterances per
conversation, and to compare methodologies, we also conducted IRR on 100% of 6 transcripts (3
from Home-P conversations, 3 from SLP-P conversations; 1 from a person with severe aphasia, 1
from someone with moderate aphasia, 4 from participants with mild aphasia) and on at least 30%
of the PWA utterances per transcript (rather than using 30% of the data per transcript as
determined by time) for the 4-point GCSconv (Supplemental Table 1). Differing methodologies
resulted in negligible differences only.
Point-to-point reliability for transcription and low coherence categories was calculated
using the formula: total agreements/(total agreements + total disagreements) x 100. Transcription
reliability included words, AS-Unit segmentation, interruptions, and abandoned utterances. The
average transcription IRR was 90% (range =80%-96%). Coding reliability for reduced global
coherence categorization was 83%, and was calculated for all samples together because some
conversations had 3 or fewer utterances rated with poor global coherence (i.e., 1 or 2). IRR was
90% for topic location and 93% for mechanism of topic initiation. These data are a subset of
reliability data from a previous study (Leaman & Edmonds, 2020; note: because of the global
nature of topic in discourse, topic location and coding reliability protocol requires IRR to be
conducted on entire transcripts, the IRR data reported are for 6/18 of the conversations in this
study, with 3 from the Home-P condition and 3 with the SLP-P).
Intrarater reliability was completed by the first author on at least 10% of the data for
transcription and coding, consistent with Wright et al.’s procedures (2013) for the 4-point GCS.
The above formula was used to make the following calculations: average intrarater reliability for
the first author for transcription was 95% (range 92%-100%; conducted on 10% of every
conversation); for low coherence categories, 100% (40/40; full sample due to few items); for
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topic location, 89% (for 23/26 topics in 2/18 full transcripts; range 88%-90%); for topic
mechanism, 100% (for 24/24 mechanisms in 2/18 full transcripts). A minimum of 3 months
elapsed between the ratings by the first author.
Results
The data were complete, with normal distributions per the Shapiro-Wilk test, meeting the
assumptions required for the analyses below. The 10% intrarater reliability data (RQ1) were an
exception, displaying a non-parametric distribution, thus analysis was via Spearman’s rho (ρ)
procedure. IBM SPSS 26 was used for data analysis. Please see Table 1 for number of utterances
and time for each conversation.
RQ 1: Interrater reliability for the GCSconv was evaluated for two rater pairs using an interclass
correlation with a two-way random effects model with absolute agreement and single rater
measures with the following results: RA1/First Author: α=.983, p=.000, with a 95% confidence
interval [.921-.997]; and RA2/First Author: α=.932, p=.000, with a 95% confidence interval
[.711-.986].
Intrarater reliability for the first author’s ratings for the GCSconv was evaluated using
Spearman’s ρ correlational procedure: ρ = .985, p = .000.
RQ 2: Test-retest stability of the GCSconv was evaluated using an interclass correlation two-way
random effects model with consistency agreement and single rater measures, demonstrating a
significant correlation of the measure across the two conversational conditions, with α=.905,
p=.000, and a 95% confidence interval [.639-.978].
RQ3: Rates of global coherence errors by category, for the group were: Nonspecific = 59.4%;
Off-topic = 26.3%; Incorrect = 9.8%; Detail = 1.5%; for the people with mild expressive deficits:
Nonspecific = 22.6%; Off-topic = 48.4%; Incorrect = 16.1%; Detail = 6.5%; for the people with
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severe expressive deficits: Nonspecific = 60.7%; Off-topic = 12.5%; Incorrect = 5.4%; Detail =
0%.
Discussion
The data presented for nine people with varying types and severities of aphasia
demonstrate excellent interrater reliability for the 4-point GCSconv measure, with excellent
correlation between the first author and each of the two RAs (i.e., α ≥ .87; Koo & Li, 2016;
Portney & Watkins, 2015). Intrarater reliability for the GCSconv was excellent as well.
Likewise, the test-retest stability of the 4-point GCSconv was excellent, with a high significant
correlation of performance across conversations adequate to demonstrate suitability of the
measure to evaluate performance of individuals, although with some degree of caution given the
wide confidence interval (Boyle, 2014; Fitzpatrick, Davey, Buxton, & Jones, 1998). These
results are consistent with our previous findings regarding a number of microlinguistic measures
and for a measure of overall communicative success (Leaman & Edmonds, 2019a; 2019b). These
findings extend the research base suggesting potential to reliably measure linguistic skills in
unstructured conversation in PWA (Carragher et al., 2013; 2015; Leaman & Edmonds, 2019a;
2019b).
A possible concern in statistical analysis of unstructured conversation is that conversation
is inherently variable in terms of subject matter. As discussed earlier, we have used the term testretest reliability in our work, but another option to consider is parallel forms reliability, used by
Wright et al. (2013) to evaluate reliability of the 4-point GCS across two different wordless
picture books, in which exact content also varies. Parallel forms reliability typically used
evaluates the stability of scores derived from two different formal test battery forms with varied
test items on each form, while test-retest reliability evaluates the same test on two different dates
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(Trochim, 2006). Both procedures use the same correlational statistics to establish the extent of
reliability of the measures across two conditions. Neither definition of reliability is an exact fit
meeting our needs to describe reliability of measures collected across two different dates in
unstructured conversation. However, we use the term test-retest reliability because our
methodology conceptualizes the conversation condition as being more closely aligned with being
an example of the same test on two different dates rather than an example of a formalized test
battery containing two different forms each with a list of test questions evaluating similar
constructs. Additionally, evaluating reliability in conversation with varying topics and/or
differing conversation partners potentially reduces the reliability of the measures rather than the
opposite, as these contexts are less controlled. Thus, previously reported results such as those by
Carragher et al. (2013; 2015) and Leaman and Edmonds (2019a; 2019b), along with the current
findings demonstrate reliability of measures despite methodology that did not control
unstructured conversation. Even in the context of unstructured conversation, the adapted 4-point
GCSconv maintained stability. This is important information for moving the field towards
inclusion of natural communication contexts in assessment and intervention.
The analysis of utterances receiving global coherence scores of 1 and 2 (RQ 3)
demonstrates that most of the utterances receiving 4-point GCSconv scores of 1 and 2 occurred
due to use of nonspecific language (59.4%) for the group. Utterances coded to this category
either contained vague words such as “thing”, “it”, “stuff”, etc., (indicating lexical retrieval
difficulty), or simply did not contain an adequate amount of language for the listener to
determine how the utterance was related to the topic. Utterances that were coded as off-topic
(26.3%) were generally adequate in terms of microlinguistic production, but were either overtly
off-topic or demonstrated such paucity of language that the listener could make no connection to
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the ongoing topic. When no such connection could be made by the rater (including the rater’s
observation of the partner’s behavior and response), the off-topic category was coded. Hazamy
and Obermeyer (2019) reported the off-topic category occurred for a much lower percentage of
their data (3.6%; calculated from published data) than in our findings. However, it may be that
the off-topic category accounted for a higher percentage of the low global coherence utterances
in our data at least in part because the 4-point GCSconv does not rate commentary and
incomplete utterances, which were the two most frequent classifications of the monologue data
evaluated by Hazamy and Obermeyer (2019).
The incorrect category accounted for 9.8% of low coherence utterances. This category
captures lexical retrieval errors produced as paraphasias that were powerful enough to erode the
listener’s ability to understand the coherence of the utterance. Utterances containing lexical
retrieval errors were not automatically coded to the incorrect category; the error needed to
diminish global coherence (e.g., “I thubbed telephone”, stated by P9, with precise meaning of her
intended verb ambiguous and unclear in context). The final category, detail (1.5%) was coded for
only two utterances by one participant (P1) that provided excessive detail rated as ancillary to the
topic. Each of these two utterances were syntactically intact, and each contained one semantic
paraphasia.
The non-specific, off-topic, and detail categories were characterized by utterances that
may have contained microlinguistic errors, but often did not. Instead, a characteristic observed
frequently was reduced or incomplete output (in nonfluent participants) or reduced informative
output (in fluent participants), rather than frank errors. These findings are consistent with
findings by Hazamy and Obermeyer (2019) who described fluent participants as demonstrating
reduced informativeness and nonfluent participants as demonstrating incomplete utterances.
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Thus, for utterances assigned to these categories, so much information was vague or left
unspoken that the listener had difficulty knowing how to effectively use the normal
conversational process of inferencing to piece together how the utterances were coherent to the
whole (Brown & Yule, 1983; van Dijk, 1977).
Although speakers are expected to reduce and eliminate unnecessary language in
conversation (i.e., use of ellipsis is expected), they must produce enough language (or express
ideas nonverbally) so as to allow the partner to easily and rapidly make inferences as to how
utterances within a discourse connect to the topic (Brown & Yule, 1983; van Dijk, 1977). During
early stages of discourse production, during which ideas are developed and organized coherently
(i.e., global coherence planning occurs), the speaker must make careful selections about which
information must be included and what may be left out (van Dijk, 1977; Sherratt, 2007), based
on many contextual parameters (e.g., the nature of the relationship with the partner, assumed
common knowledge between the speakers, events of the ongoing discourse, knowledge of the
environment (props, objects, etc.)) (Coates, 1995; Sherratt, 2007). Underlying difficulty with
global coherence at this stage of production could result in absence of elements considered
crucial for the listener’s comprehension of a globally coherent discourse, such as seen in our
samples. However, in PWA, reduced language could also occur secondary to later stages of
discourse production when lexical, grammatical, and syntactic assignments are made. Rather
than producing overt lexical, grammatical, and syntactic errors, the PWA may simply produce
less verbal output, with a greater reliance on ellipsis (i.e., higher demand for inferencing by the
listener). Consequently, in utterances characterized by reduced language, teasing out the exact
location responsible for the breakdown of discourse production is challenging.
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However, if paucity of verbal language is due solely to later stage discourse production
challenges (e.g., microlinguistic challenges), it would be reasonable to expect that in order to
ease the listener inferencing load, speakers would use alternative communication modalities
and/or select maximally salient verbal language (and omit low-saliency verbalizations altogether)
more often than the group results demonstrate. Given that the 4-point GCSconv scoring system
includes consideration of nonverbal communication and context, utterances with reduced
language are not automatically scored for low global coherence if they include nonverbal
communication and/or use context to express the utterance’s coherence to the topic.
Consequently, utterances receiving low global coherence scores in this study were produced with
insufficient nonverbal/contextual additions to support expression of global coherence. The data
indicate that utterances coded as nonspecific, off-topic, and irrelevant appear to be
manifestations of both microlinguistic difficulties and higher-level difficulty with coherence.
We further examined the distribution of utterances across the categories of low global
coherence for the participants with severe expressive deficits (P3, P5, P9) separately from those
with milder expressive language difficulty. However, results for the mild group should be
interpreted with caution, as the sample size of utterances scored with low global coherence was
small (i.e., 31 utterances). The sample of utterances in the severe expressive language group was
comprised of 112 utterances. This analysis showed different patterns of errors, with the group
with severe expressive deficits using utterances described as nonspecific (60.7%) far more often
than those with milder expressive difficulty (22.6%). In addition, those with mild expressive
deficits used utterances described as off-topic (48.4%) versus (12.5%) in those with severe
expressive deficits. These findings are somewhat intuitive, suggesting that people with milder
expressive language may have adequate skills to produce utterances with greater specificity than
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those with severe expressive deficits (i.e., fewer utterances categorized as nonspecific), while
those with more severe expressive deficits demonstrate a degree of lexical retrieval difficulty that
may result in higher levels of nonspecific language including a general impoverishment of output
that is captured by this category. Further, with better access to verbal language, the people with
mild aphasia had more facility to produce sentences with enough language so as to be recognized
as off-topic, whereas the extremely limited language of the participants with severe expressive
language deficits often resulted in utterances that were vague because limited output prevented
specification of relationships between lexical items (the nonfluent participants) or were vague
due to reduced informativeness (the fluent participants). In these situations, reduced content,
either due to reduced number of words or reduced informativeness of words, resulted in
assignment to the nonspecific category, not the off-topic category, as an utterance could not be
assumed to be off-topic unless the language produced overtly demonstrated that this was the
case.
Lastly, to further explore and understand patterns of global coherence, we conducted a
post-hoc analysis examining the performance of each individual (Supplemental Table 2).
Consistent with findings in monologue, global coherence in conversation is reduced as aphasia
becomes more severe (see data for P3, P5, P9). The data demonstrate test-retest scores
differences that varied only by an average of .23 points (range = .04-.50; s.d. = .18), yet with a
pattern where the GCSconv measure tends to be higher in the Home-P conversation in
comparison to the SLP-P conversation. This occurred for all participants except one (P7, mild
anomia; his difference between conversations was .04 points SLP-P > Home-P). A factor that
may have contributed to this trend could be related to the Home-P having a more thorough
knowledge of conversational topics, contexts and/or persons discussed by the PWA than the
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SLP-P. This difference in relationship status may have allowed more efficient and effective
understanding of the PWA’s utterances by the Home-P in comparison to the SLP-P, even when
degraded by microlinguistic errors, resulting in higher 4-point GCSconv for those utterances. For
example, in some of the SLP-P conversations, the condition of unfamiliarity meant that the PWA
needed to explain the referential “who, what, where, when” aspects of stories more
comprehensively than with the Home-P, who often had such background knowledge in common
with the PWA. This is illustrated by an example produced by P8 (mild anomia) in which she
produced utterances with reduced global coherence while trying to explain her family
relationships (Supplemental Table 3) to the SLP-P. The observed pattern of 4-point GCSconv
scores appears to be (at least in part), related to the conversation conditions that vary on use of
familiar versus unfamiliar partners, which introduced social, contextual, and interactional
differences into the samples. However, importantly, while a pattern is detectable upon
examination of the individual data, it must be noted that this pattern was not so pronounced as to
prevent stability of the 4-point GCSconv across the two conditions.
Limitations and Future Directions
The current research provides preliminary data supporting the potential to measure global
coherence in unstructured conversation, a critical context for everyday interactions and a key
focus for rehabilitation. This initial sample is fairly small, consisting predominantly of people
with mild aphasia. The focus in this research has been on factors reducing global coherence, with
limited attention to the specifics of unique or compensatory coherence-building resources that
may be used by some PWA. The current data indicate that some people with severe expressive
language deficits may have difficulty maximizing contextual resources to build coherence,
suggesting potential benefit from treatment addressing these skills. Future research with a larger,
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more diverse group of PWA, and attention to how PWA build coherence within the context of
limited verbal language will be beneficial in understanding global coherence in conversation and
in further developing measures and interventions.
In addition, our current methodology for use of the 4-point GCSconv necessitates a
process for locating and coding multiple topics per conversation, which requires added training
and time for use of the scale. Investigation as to whether one or just a few highly salient (i.e.,
easily identifiable) topics arising in unstructured conversation could be used reliably in place of
an entire conversational sample with multiple topic switches would be of value to streamline
application of the 4-point GCSconv.
Lastly, utterance-by-utterance analysis of discourse samples is not practical for most
clinical needs. Thus, future research is indicated investigating relationships between sample-level
and utterance-level measures of global coherence. Such research has begun to emerge in the
monologue literature for several discourse measures, including the 4-point GCS (Rogalski et al.,
2020) and Nicholas and Brookshire’s (1993) Correct Information Unit (Webster, Harrison, &
Morris, 2018). If similar positive relationships are demonstrated between utterance- and samplelevel measures of unstructured conversation, development of reliable and efficient sample-level
measures could be possible, making discourse measurement more clinically feasible.
Conclusions
This research demonstrates the feasibility of measuring global coherence in unstructured
conversation using an utterance-level measure, the 4-point GCSconv, based on a similar
monologue-level measure, the 4-point GCS (Wright et al., 2012; 2013). The findings
demonstrate excellent inter- and intrarater reliability and test-retest stability for the measure as
applied in unstructured conversation. Importantly, the GCSconv includes contextual aspects of
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communication crucial to establishing global coherence in unstructured conversation. It is a
measure that includes surface level production and nonverbal/contextual information. Thus, it is
sensitive to microlinguistic errors extreme enough to negatively impact global coherence, and is
sensitive to nonverbal/contextual resources that PWA may use to build global coherence. The
PWA included in this sample demonstrated low global coherence most often due to use of
nonspecific (vague) language (59.4% of data). Off-topic utterances accounted for only 26.3% of
low global coherence utterances and irrelevant and incorrect utterances interfered with global
coherence infrequently. Error patterns differed for people with mild and severe expressive
language deficits (respectively, 48.4% errors were off-topic; 60.7% were vague). Demonstrating
the 4-point GCSconv as a reliable measure allows future research that can further explore the
relationships between global coherence in unstructured conversation and structured discourse,
relationships between sample-level and utterance-level measures, and that can be used to inform
assessment and treatment of everyday conversation in PWA.

92

References
Agar, M., & Hobbs, J. R. (1982). Interpreting discourse: Coherence and the analysis of
ethnographic interviews. Discourse Processes, 5, 1-32.
Andreetta, S., & Marini, A. (2015). The effect of lexical deficits on narrative disturbances in
fluent aphasia. Aphasiology, 29(6), 705-723.
Andreetta, S., Cantagallo, A., & Marini, A. (2012). Narrative discourse in anomic aphasia.
Neuropsychologia, 50, 1787-1793.
Beeke, S., Wilkinson, R., & Maxim, J. (2007). Individual variation in agrammatism: A single
case study of the influence of interaction. International Journal of Language and
Communication Disorders, 42(6), 629-647.
Boyle, M. (2011). Discourse treatment for word retrieval impairment in aphasia: The story so far.
Aphasiology, 25(11), 1308-1326.
Boyle, M. (2014). Test-retest stability of word retrieval in aphasic discourse. Journal of Speech,
Language, and Hearing Research, 57, 966-978.
Brown, R. (1973). A first language: The early stages. Harvard University Press.
Brown, G., & Yule, G. (1983). Discourse analysis. Cambridge University.
Brysbaert, M., & New, B. (2009). Moving beyond Kučera and Francis: A critical evaluation of
current word frequency norms and the introduction of a new and improved word frequency
measure for American English. Behavior Research Methods, 42(4), 977-990.
Carragher, M., Sage, K., & Conroy, P. (2013). The effect of verb retrieval therapy for people
with non-fluent aphasia: Evidence from assessment tasks and conversation.
Neuropsychological Rehabilitation, 23(6), 846-887.
Carragher, M., Sage, K., & Conroy, P. (2015). Outcomes of treatment targeting syntax
production in people with Broca’s-type aphasia: Evidence from psycholinguistic
assessment tasks and everyday conversation. International Journal of Language and
Communication Disorders, 50(3), 322-336.
Charity, A.H. (2008). African American English: An overview. Perspectives, on Communication
Disorders and Sciences in Culturally and Linguistically Diverse Populations, 15, 33-42.
Charolles, M. (1983). Coherence as a principle in the interpretation of discourse. Text, 3(1), 7197.
Christiansen, J. A. (1995). Coherence violations and propositional usage in the narratives of
fluent aphasia. Brain and Language, 51, 291-317.
93

Clark, H. H., & Carlson, T. B. (1982). Hearers and speech acts. Language, 58(2), 332-373.
Coates, J. (1995). The negotiation of coherence in face-to-face interaction: Some examples from
the extreme bounds. In M. A. Gernsbacher & T. Givon (Eds.), Coherence in spontaneous
text (pp. 41-58). John Benjamins.
Coelho, C., & Flewellyn, L. (2003). Longitudinal assessment of coherence in an adult with fluent
aphasia: A follow-up study. Aphasiology, 17(2), 173-182.
Davidson, B., Howe, T., Worrall, L., Hickson, L., & Togher, L. (2008). Social participation for
older people with aphasia: The impact of communication disability on friendships. Topics
in Stroke Rehabilitation, July-August, 325-348.
Davidson, B., Worrall, L., & Hickson, L. (2003). Identifying the communication activities of
older people with aphasia: Evidence from naturalistic observation. Aphasiology, 17(3),
243-264.
Dipper, L., Pritchard, M., Walkden, E., & Cruice, M. (2018). How do speakers with and without
aphasia use syntax and semantics across two discourse genres. Aphasiology, 32(6), 720738.
Ellis, C., Henderson, A., Wright, H. H., & Rogalski, Y. (2016). Global coherence during
discourse production in adults: A review of the literature. International Journal of
Language and Communication Disorders, 51(4), 359-367.
Fillmore, C. J. (2015). The future of semantics. In R. Austerlitz (Ed.), The scope of American
linguistics: The first golden anniversary of the Linguistic Society held at the University of
Massachusetts, Amherst, on July 24-25, 1974 (pp. 135-157). de Gruyter Mouton.
Fitzpatrick, R., Davey, C., Buxton, M., & Jones, D.R. (1998). Evaluating patient-based outcome
measures for use in clinical trials. Health Technology Assessment, 2(14), 1-74.
Foster, P., Tonkyn, A., & Wigglesworth, G. (2000). Measuring spoken language: A unit for all
reasons. Applied Linguistics, 21(3), 354-375.
Frederiksen, C. H., Bracewell, R. J., Breuleux, A., & Renaud, A. (1990). The cognitive
representation and processing of discourse: Function and dysfunction. IN Y. Joanette &
H. H. Brownell (Eds.), Discourse ability and brain damage: Theoretical and empirical
perspectives. Springer Verlag.
Glosser, G., & Deser, T. (1990). Patterns of discourse production among neurological patients
with fluent language disorders. Brain and Language, 40, 67-88.
Goodwin, C. (1981). Conversational organization: Interaction between speakers and hearers.
Academic Press.

94

Hazamy, A. & Obermeyer, J. (2019). Evaluating informative content and global coherence in
fluent and nonfluent aphasia. International Journal of Language and Communication
Disorders, 55(1), 110-120.
Helm-Estabrooks, N. (2001). Cognitive Linguistic Quick Test (CLQT). The Psychological
Corporation.
Huber, W. (1990). Text comprehension and production in aphasia: Analysis in terms of microand macrostructure. In Y. Joanette & H. H. Brownell (Eds.), Discourse ability and brain
damage: Theoretical and empirical perspectives (pp. 154-179). Springer-Verlag.
Hula, W. D., Doyle, P. J., Stone, C. A., Hula, S. N., Kellough, S., Wambaugh, J. L., … St.
Jacque, A. (2015). The aphasia communication outcome measure (ACOM):
Dimensionality, item bank calibration, and initial validation. Journal of Speech,
Language, and Hearing Research, 58, 906-919.
Johnson, W. (1944). Studies in language behavior: I. A program of research. Psychological
Monographs, 56, 1-15.
Kertesz, A. (2006). Western Aphasia Battery-Revised. Psychological Corporation.
Koo, T. K., & Li, M. Y. (2016). A guideline of selecting and reporting intraclass correlation
coefficients for reliability research. Journal of Chiropractic Medicine, 15, 155-163.
Kurland, J., & Stokes, P. (2018). Let’s talk real talk: An argument to include conversation in a
D-COS for aphasia research with an acknowledgment of the challenges ahead.
Aphasiology, 32(4), 475-478.
Labov, W. (1972). Language in the inner city: Studies in the black English vernacular.
University of Pennsylvania.
Labov, W., & Waletzky, J. (1967). Narrative analysis: Oral versions of personal experience. In J.
Helm (Ed.), Essays on the verbal and visual arts: Proceedings of the 1966 annual spring
meeting of the American Ethnological Society (pp. 12-44). University of Washington.
Leaman, M. C., & Edmonds, L. A. (2020). “By the way” … How people with aphasia and their
communication partners initiate new topics of conversation. American Journal of SpeechLanguage Pathology, 9, 375-392.
Leaman, M. C., & Edmonds, L. A. (2019a). Conversation in aphasia across communication
partners: Exploring stability of microlinguistic measures and communicative succes.
American Journal of Speech-Language Pathology, 28, 359-372.
Leaman, M. C., & Edmonds, L. A. (2019b). Revisting the Correct Information Unit: Measuring
informativeness in unstructured conversations in people with aphasia. American Journal
of Speech-Language Pathology, 28, 1099-1114.
95

Linnik, A., Bastiaanse, R., & Hӧhle, B. (2016). Discourse production in aphasia: A current
review of theoretical and methodological challenges. Aphasiology, 30(7), 765-800.
Longacre, R.E. (1996). The grammar of discourse (2nd ed.). (pp. 7-31). Springer Plenum.
Marini, A., Andreetta, S., del Tin, S., & Carlomagno, S. (2011). A multi-level approach to the
analysis of narrative language in aphasia. Aphasiology, 25(11), 1372-1392.
Mayer, J., & Murray, L. (2003). Functional measures of naming in aphasia: Word retrieval in
confrontation naming versus connected speech. Aphasiology, 17(5), 481-497.
Mentis, M., & Prutting, C. (1991). Analysis of topic as illustrated in a head-injured and normal
adult. Journal of Speech and Hearing Research, 34, 583-595.
Nasreddine, Z.S., Phillips, N.A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin, I., …
Chertkow, H. (2005). The Montreal cognitive assessment, MoCA: A brief screening tool
for mild cognitive impairment. Journal of the American Geriatrics Society, 53(4), 695699.
Nicholas, L. E., & Brookshire, R. H. (1993). A system for quantifying the informativeness and
efficiency of connected speech of adults with aphasia. Journal of Speech and Hearing
Research, 36, 338-350.
Obermeyer, J., Leaman, M. C., & Edmonds, L. A. (in press). Evaluating change in the
conversation of a person with mild aphasia after Attentive Reading with Constrained
Summarization – Written treatment. American Journal of Speech-Language Pathology.
Olness, G. S., & Englebretson, E. F. (2011). On the coherence of information highlighted by
narrators with aphasia. Aphasiology, 25(6-7). 713-726.
Olness, G. S., Matteson, S. E., & Stewart, C. T. (2010). “Let me tell you the point”: How
speakers with aphasia assign prominence to information in narratives. Aphasiology, 24(68), 697-708.
Olness, G. S., Ulatowska, H. K., Wertz, R. T., Thompson, J. L., & Author, L. L. (2002).
Discourse elicitation with pictorial stimuli in African Americans and Caucasians with and
without aphasia. Aphasiology, 16, (4-6), 623-633.
Patry, R., & Nespoulous, J-L. (1990). Discourse analysis in linguistics: Historical and theoretical
background. In Y. Joanette & H. H. Brownell (Eds.), Discourse ability and brain damage:
Theoretical and empirical perspectives (pp. 3-28). Springer-Verlag.
Portney, L. G., & Watkins, M. P. (2015). Foundations of clinical research: Applications to
practice (3rd ed.). F.A. Davis Company.

96

Pritchard, M., Hilari, K., Cocks, N., & Dipper, L. (2017). Reviewing the quality of discourse
information measures in aphasia. International Journal of Language and Communication
Disorders, 52(6), 689-732.
Pritchard, M., Hilari, K., Cocks, N., & Dipper, L. (2018). Psychometric properties of discourse
measures in aphasia: Acceptatiblity, reliability, and validity. International Journal of
Language and Communication Disorders, 53(6), 1078-1093.
Rogalski, Y., Altmann, L. J. P., Plummer-D’Amato, P., Behrman, A. L., Masriske, M. (2010).
Discourse coherence and cognition after stroke: A dual task study. Journal of
Communication Disorders, 43, 212-224.
Rogalski, Y., Key-DeLyria, S. E., Mucci, S., Wilson, J. P., & Altmann, L. J. P. (2020). The
relationship between trained ratings and untrained listeners’ judgments of global coherence
in extended monologues. Aphasiology, 34(2), 214-234.
Sacks, H. (1992). Lectures on conversation. Blackwell.
Sacks, H., Schegloff, E. A., & Jefferson, G. (1974). A simplest systematics for the organization
of turn-taking for conversation. Language, 50(4-1), 696-735.
Schegloff, E. A., (2007). Sequence organization in interaction: A primer in conversation
analysis (Vol. 1). Cambridge University.
Schegloff, E. A., Jefferson, G., & Sacks, H. (1977). The preference for self-correction in the
organization of repair in conversation. Language, 53(2), 361-382.
Sherratt, S. (2007). Multi-level discourse analysis: A feasible approach. Aphasiology, 21(3-4),
376-393.
Schiffrin, D. (1987). Discourse markers. Cambridge University.
Simmons-Mackie, N. N., & Damico, J. S. (1996). The contribution of discourse markers to
communicative competence in aphasia. American Journal of Speech-Language
Pathology, 5, 37–43.
Stark, B. C. (2019). A comparison of three discourse elicitation methods in aphasia and agematched adults: Implications for language assessment and outcome. American Journal of
Speech-Language Pathology, 28, 1067-1083.
Swinburn, K., Porter, G., & Howard, D. (2005). Comprehensive Aphasia Test, Psychology.
Trochim, W. M. (2006). The research methods knowledge base, 2nd edition (available at
http://www.socialresearchmethods.net/kb).

97

Ulatowska, H. K., Doyel, A. W., Stern, R. F., & Haynes, S. M. (1983). Production of procedural
discourse in aphasia. Brain and Language, 18, 315-341.
Ulatowska, H. K., Freedman-Stern, R., Doyel, A. W., & Macaluso-Haynes, S. (1983).
Production of narrative discourse in aphasia. Brain and Language, 19, 317-334.
Ulatowska, H. K., North, A. J., & Macaluso-Hayes, S. (1981). Production of narrative discourse
and procedural discourse in aphasia. Brain and Language, 13(2), 345–371.
Ulatowska, H. K., & Olness, G. S. (2000). Discourse revisited: Contributions of lexico-syntactic
devices. Brain and Language, 71, 249-251.
Ulatowska, H. K., Olness, G. S., Wertz, R. Samson, A. , Keebler, M., & Goins, K. (2003).
Relationship between discourse and Western Aphasia Battery performance in African
Americans with aphasia. Aphasiology, 17(5), 511-521.
Ulatowska, H. K., Olness, G. S., & Williams, L. J. (2004). Coherence of narratives in aphasia.
Brain and Language, 91, 42-43.
van Dijk, T. A. (1977). Text and context. Longman Group Limited.
van Dijk, T. A., & Kintsch, W. (1983). Strategies of discourse comprehension. Academic.
Van Leer, E., & Turkstra, L. (1999). The effect of elicitation task on discourse coherence and
cohesion in adolescents with brain injury. Journal of Communication Disorders, 32, 327349.
Wallace, S.J., Worrall, L., Rose, T., Le Dorze, G. Cruice, M., Isaksen, J., … Gauvreau, C.A.
(2016). Which outcomes are most important to people with aphasia and their families?
An international nominal group technique study framed within the ICF. Disability and
Rehabilitation, 39(14), 1364-1379.
Webster, J., Harrison, S., & Morris, J. (2018). Communicative informativeness in aphasia.
Aphasiology, 32(S1), 243-245.
Wilkes-Gibbs, D. (1995). Coherence in collaboration: Some examples from conversation. In M.
A. Gernsbacher & T. Givon (Eds.), Coherence in spontaneous text (pp. 239-267). John
Benjamins.
Wilkinson, R. (1995). Aphasia: Conversation analysis of a non-fluent aphasic person. In M.
Perkins & S. Howard (Eds.), Case studies in clinical linguistics (pp.272-292).
Wolfram, W. (2004). The grammar of urban African American vernacular English. In B.
Kormann, C. Upton, K. Burridge, E.W. Schneider, R. Mesthrie (Eds.), A handbook of
varieties of English: Phonology, morphology and syntax (pp. 111-132). Mouton de
Gruyter.
98

Wright, H.H., & Capilouto, G.J. (2012). Considering a multi-level approach to understanding
maintenance of global coherence in adults with aphasia. Aphasiology, 26(5), 656-672.
Wright, H. H., Capilouto, G. J., & Koutsoftas, A. (2013). Evaluating measures of global
coherence ability in stories in adults. International Journal of Language and
Communication Disorders, 48(3), 249-256.

99

Supplemental Table 1
4-Point GCSconv Interrater Reliability Data for Varied Sampling Methodologies
SAMPLE SIZE: 18 Conversations
Raters

1

34% Utterances by Time
Total # Utt.
Coefficient pUtt. Analyzed (C.I.)
value

34% Utterances by # of Utterances
Total # Utt.
Coefficient pUtt.
Analyzed (C.I.)
value

(% of data)

FA/RA1

601

FA/RA2

508

FA/RA

n. a.

SAMPLE SIZE: 6 Conversations
2

Total
Utt.

(% of data)
3

206
(34.3%)
177
(34.8%)

.983
[.921-.997]
.9323
[.711-.986]

.000

601

.000

508

n. a.

n. a.

n. a.

n. a.

100% of 6 Conversations
# Utt.
Coefficient pAnalyzed (C.I.)
value
(% of data)

4

225
(37.4%)
186
(36.6%)

.879
[n. a.]
.9723
[.886-.994]

.001

n. a.

n. a.

n. a.

n. a.

.000

n. a.

n. a.

n. a.

n. a.

n. a.

n. a.

n. a.

378

378
(100%)

.9123
[.486-.987]

.003
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Note. 4-point GCSconv = 4-point Global Coherence Scale; 1 reported in manuscript; # = number; 2 to ensure 34% of each transcript was subjected to
interrater reliability, RA1 needed to code an additional 19 utterances; RA2 needed to code an extra 9 utterances; utt. = utterances; C.I. = 95% confidence
interval FA = first author; RA1 = research assistant 1; 3 intraclass correlation procedure used for parametric data, model description: 2-way random effects
with absolute agreement and single rater measures; 4 Spearman’s rho correlation procedure for non-parametric data; n. a. = not applicable; RA2 = research
assistant 2; RA = research assistants data combined due to small sample size.

Supplemental Table 2
Individual 4-point GCSconv Scores
Participant
P1
P2
P3
P4
P5
P6
P7
P8
P9

GCSconv Score
Home-P
SLP-P
3.67
3.48
3.90
3.80
3.04
2.75
3.84
3.77
3.15
2.74
3.80
3.40
3.85
3.89
3.90
3.75
3.21
2.71

Note. 4-point GCSconv = 4-point Global Coherence
Scale in Unstructured Conversation.

101

Supplemental Table 3
Coded Conversational Excerpt with Comments
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Context: SLP-P and P8 are in P8’s living room. This segment is the very start of their conversation upon first meeting one another.
Speaker Utterance
4-point
Comment
Category for
GCSconv
Reduced GC
SLP-P
Is it your family, all the all the pictures {looking at pictures on wall}.
P8
Yes {nods}.
P8
They’re they don’t come a lot {puts hand up as if to say stop}.
Topic: Family living arrangement
SLP-P
Uhhuh.
P8
Cuz one of them lives nearby {brings arm and hand close to self}.
4
“them” is an environmental reference to the
family members in the photos
P8
And she lives with her daughter {moves hand away}.
3
“she” is not clearly referenced
SLP-P
Ok.
P8
And her daughter and her boyfriend {gesturing a location} live in
3
GC reduced: lack of adequate reference for the
the apartment with them.
second “her”, making it unclear whose
boyfriend lives in the apartment
SLP-P
Uhhuh.
P8
And they live in a house {gesturing a tall building}.
4
“they” refers to the three people she’s
mentioned; although listener doesn’t know
exactly who these three are, lack of reference is
not continually penalized in this situation
P8
And she owns the rest of the house {still moving arm up and down 4
“She” refers to the first person mentioned
to signify the house}.
SLP-P
OK.
P8
So they have {revised utterance}.
P8
They talk to each other a little bit {waves hand around as if
2
Tangential
Off-topic
between two people talking}.
P8
And the daughter’s very good
Topic: Daughter’s work
P8
She has {revised utterance}
P8
She works in um {abandoned utterance}.
P8
I can’t say the name of it
SLP-P
That’s ok
Conversation continues about these individuals. 65 utterances later the SLP-P wants to know who is being talked about, asking “and so that person is/what’s
the relationship”? P8 answers, sounding surprised, “my daughter”. This question indicates SLP-P’s difficulty establishing GC based on P8’s communication.
Note. 4-point GCSconv = 4-point Global Coherence Scale in Unstructured Conversation; GC = global coherence; Bold = new topic; new topics are not coded for global coherence.
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Abstract
Purpose: The purpose of this project was to evaluate the effect of a discourse level treatment,
Attentive Reading with Constrained Summarization-Written (ARCS-W), on conversational
discourse. ARCS-W aims to improve spoken and written output by addressing the cognitivelinguistic requirements of discourse production through constrained summarization of novel
material.
Method: This is an experimentally controlled case study, with a single participant, Bill. Three
conversation samples were collected at pre-treatment and a single conversation was collected 1month after treatment. The participant completed 24 ARCS-W treatment sessions, and each
session included reading and then summarizing a novel current event article following specific
constraints (use lexically precise words, stay on topic, use complete sentences) in speaking and
writing. Conversation outcomes evaluated the success of each utterance (1-4 scale),
grammaticality, and the proportion of utterances with relevant content (relevant utterances).
Additionally, behavioral manifestations of word finding difficulty were evaluated in
conversation.
Results: Bill improved communicative success at the utterance level based on the Minimal
Detectable Change. He also demonstrated reductions in behavioral manifestations of lexical
retrieval difficulty based on decreases in the percentage of false starts (e.g., t*, t*), mazes (e.g.,
uh, s*, um), and abandoned utterances. Bill did not increase the proportion of relevant utterances
or grammatical utterances in conversation.
Conclusions: This case study provides preliminary evidence of the potential impact of ARCS-W
treatment in conversation. Additionally, the measures implemented to evaluate conversation
represent a promising adaptation of a novel methodology to capture change in conversation.
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Introduction
One of the primary concerns of people with aphasia (PWA) is a reduced ability to
participate in functional interactions such as conversation and other forms of discourse
production (e.g. story-telling) (Davidson et al., 2003; Wallace et al., 2016). As such, aphasia
therapy strives to improve a person’s ability to communicate within their environment and with
their communication partners (Armstrong, 2000; Brady et al., 2016). However, most treatment
research does not evaluate change in the linguistic properties of conversation. Even treatments
delivered at a discourse level (e.g. Obermeyer & Edmonds, 2018; Rogalski et al., 2013;
Whitworth, et al., 2015, and others) often limit evaluation to structured, monologue-level
discourse (hereafter referred to as “structured discourse”). Treatments that are conversationbased typically evaluate specific behaviors (e.g. turn taking, repair, etc.) and/or strategy use
(Beeke et al., 2015; Damico et al., 2015; Wilkinson et al., 2011) rather than linguistic skills (e.g.,
lexical retrieval, sentence production), even though these skills are core components of
conversation. Thus, evaluation of linguistic outcome measures within conversation is essential to
a comprehensive understanding of if, and how, treatments can generalize to conversation. Thus,
the current case study evaluates the impact of Attentive Reading with Constrained
Summarization-Written (ARCS-W; Obermeyer & Edmonds, 2018; Obermeyer et al., 2019) on
linguistic aspects of conversation (e.g., lexical retrieval and grammatical structure) in a person
with mild aphasia.
Evaluation of treatment effectiveness at a conversation-level has been limited by concern that
conversation is too unpredictable and variable to measure reliably (Armstrong, 2000).
Consequently few reliable linguistic measures for unstructured conversation exist, although a
number of rating scales have been developed to evaluate parameters of conversation such as
participation (Kagan et al., 2004), transaction and interaction (Kagan et al., 2018), confidence
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(Babbitt et al., 2011; Cherney et al., 2011), and effectiveness (Hula et al., 2015). However,
Carragher and colleagues (2013; 2015) have reported that three linguistic measures of verb and
verb phrase production during unstructured conversation demonstrate statistical stability for nine
participants with Broca’s aphasia and their home communication partners. In another recent
study Leaman & Edmonds (2019a) investigated the linguistic production skills of eight PWA
during unstructured conversation with a home partner compared to unstructured conversation
with a speech-language pathologist partner. The authors evaluated 6 microlinguistic measures
(e.g., complete utterance, lexical retrieval) and a measure of communicative success which
included verbal/non-verbal modalities. The individual data for each PWA showed variation of no
more than 10 percentage points for 46/56 data points on these measures, suggesting stability
(Cameron et al., 2010; Leaman & Edmonds, 2019a, Nicholas & Brookshire, 1993). In addition,
measures of lexical retrieval, communicative success and grammaticality demonstrated stability
at the group level with high significant correlations across two conversation samples. Two
follow-up studies reported excellent stability in conversation (Leaman & Edmonds, 2019b; in
press) for the Correct Information Unit (CIU; Nicholas & Brookshire, 1993), a word-level
measure of informativeness and for the Global Coherence Scale (GCS, Wright & Capilouto,
2012; Wright et al., 2013) a macrostructure measure of discourse coherence. These findings
provide a preliminary framework and methodology that demonstrates consistency in evaluating
linguistic production of PWA across conversation partners.
Conversation is a unique form of discourse due to the complex and fluid nature of
interactions. However, many of the cognitive-linguistic skills required for structured discourse
are also required in conversation, and therefore, it is possible for treatments that address
structured monologue-level discourse to generalize to conversation and other discourse genres if
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they target the cognitive-linguistic skills that are shared across genres. Treatments that
incorporate discourse production often do so to encourage the potential for generalization;
however, this can be done in a variety of ways. Dipper and colleagues (2019) reviewed and then
characterized discourse intervention approaches for aphasia. They identified the following
categories for discourse interventions: multi-level, single-word (e.g., semantic feature analysis in
discourse; Falconer & Antonucci, 2012), sentence-level (e.g., modified response elaboration
therapy, oral reading therapies, etc.), discourse-level (e.g, story-telling), and scripting treatments.
Multi-level treatment approaches can target specific lexical items in isolation, in sentences and
then in discourse, such as the Integrated Training for Aphasia intervention (Milman et al., 2014).
Whitworth and colleagues (2015) also described a treatment, NARNIA, that intends to focus the
attention of people with aphasia on word, sentence and discourse level language by targeting the
actions and nouns that correspond with real life events (e.g., planning a vacation) and then
following a framework for narrative discourse when discussing the event (e.g., beginning,
middle, end). Scripting approaches focus on training specific texts with the intent of promoting
automaticity of the script which can potentially generalize to use with different partners and in
different environments (Cherney et al., 2008; Youmans et al., 2005). Discourse level treatments
work at the discourse level by practicing tasks such as story-telling, or summarization.
Henderson et al. (2017) describe a treatment approach like this that involves reviewing a
sequence of pictures, answering comprehension questions, producing a story with a guide,
listening to the clinician tell a story using the story guide, and then producing it again without the
story guide.
ARCS-W is a discourse-level treatment approach. However, it differs from other approaches
by targeting the process of discourse production through the emphasis of relevant content
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production while monitoring spoken and written output. No specific topics, or lexical items are
addressed. ARCS-W is based on Attentive Reading and Constrained Summarization (ARCS;
Rogalski & Edmonds, 2008; Rogalski et al., 2013), and seeks to improve written and spoken
output by targeting cognitive-linguistic abilities that contribute to discourse. This treatment
requires participants to read and summarize novel material via both spoken and written
modalities. Reading with the intent to summarize focuses attention on the most important
information in the text. Participants summarize the material with constraints requiring them to 1)
use lexically specific items (e.g., avoid nonspecific words such as he/she, it, thing) and 2) stay on
topic. A third constraint is established based on the participant’s pre-treatment cognitivelinguistic profile (e.g., use complete sentences, don’t repeat). Additionally, treatment stimuli
(i.e., articles) are not repeated in ARCS-W, making the process of discourse production the focus
of each session (i.e., it does not focus on training discrete items). This process focused
intervention depends on cognitive abilities such as self-monitoring, attention, intention and
executive function to drive change at the discourse level by improving the requirements for
discourse production.
Five participants have received ARCS-W treatment, with results demonstrating improved
performance on untrained structured written and spoken discourse tasks at micro and macro
linguistic levels (Obermeyer & Edmonds, 2018; Obermeyer, et al., 2019). Each participant
exhibited a unique pattern of improvement indicating that ARCS-W has the potential to improve
different cognitive-linguistic components required to produce discourse (e.g., lexical retrieval,
self-monitoring) based on pre-treatment abilities. However, the effect of ARCS-W on
conversational language has not yet been assessed. Given the previous findings and the need for
interventions with the capacity to impact language production in unstructured conversation,
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further evaluation is warranted to determine the potential for ARCS-W to improve language
production in conversation.
Bill, the participant reported in this study, presented with mild aphasia and apraxia of speech
(see participant section). His structured spoken discourse was characterized by effortful and
hesitant word finding ability with multiple false starts (e.g., t* t* talk) and filled pauses (i.e., uh,
um). His grammatical structure typically consisted of simple sentences with occasional
abandonments due to word finding difficulty. After receiving ARCS-W treatment, Bill
demonstrated improvement in spoken and written single word retrieval of nouns on the Object
and Action Naming Battery (Druks & Masterson, 2000). In addition, he produced more complete
discourse as measured by his ability to convey the most important information related to the
stimuli, for example main events (Capilouto et al., 2006) and main ideas (Obermeyer, et al.,
2019), across written and spoken discourse tasks (i.e., Nicholas and Brookshire stimuli (1993),
story-retelling). In the spoken modality Bill also increased his grammatical complexity,
proportion of relevant words (Correct Information Units; Nicholas & Brookshire, 1993) and
utterances with both Subject-Verb-Object (SVO) structure and relevant content (Complete
Utterance (CU); Edmonds et al., 2009) in the story retelling task. See P1 in Obermeyer et al.
(2019) for complete data. Obermeyer and colleagues evaluated Bill’s improvement in
monologue-level structured discourse tasks after treatment; however, they did not assess
potential generalization to conversation, which is the purpose of this case study.
Given Bill’s improved spoken and written structured discourse, the current project
investigates how his linguistic skills may have improved in conversation to provide evidence for
the potential functional impact of the ARCS-W treatment. Therefore, the current case study
implemented a recently developed methodology (Leaman & Edmonds, 2019a) to evaluate if and
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to what extent ARCS-W improved Bill’s linguistic skills in conversation. We selected measures
that were relevant to the kind of improvement Bill demonstrated in his spoken and written
discourse and that were relevant to his conversational barriers, allowing comparison of the effect
of ARCS-W on language production across discourse genres and modalities. In addition, we
were interested in understanding how his improved linguistic skills contributed to his overall
communicative success during unstructured conversation. Thus, measures of communicative
success, the proportion of relevant utterances, utterance grammaticality, and behaviors indicative
of word finding difficulty were evaluated following Leaman and Edmonds’ procedures (2019a;
see Methods for details regarding these measures).
Consistent with observations in structured discourse noted above, Bill’s pre-treatment
conversations were characterized by multiple false starts, pauses, hesitations and abandoned
utterances as he attempted to generate lexical items. These intrusions and frequent attempts at
repair negatively impacted the forward movement of the conversation and reduced his overall
communicative efficiency. When he was successful at retrieving lexical items, they were highly
relevant (See supplemental appendix A for a sample of pre- and post-treatment conversation).
Given his pre-treatment profile, we asked the following questions to evaluate the impact of
ARCS-W on Bill’s ability to formulate language and convey relevant content in conversation:
1. Does ARCS-W result in improved communicative success at the utterance level?
2. Does ARCS-W result in an increase in the proportion of relevant utterances?
3. Does ARCS-W result in improved utterance grammaticality?
4. Does ARCS-W result in decreased signs of word finding difficulty as measured by
the percent of false starts, percent of mazes, and percent of abandonments?
The primary aims of ARCS-W are to improve the process of discourse production by
targeting the intentional selection of lexically specific items and topic maintenance in discourse.
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Since Bill demonstrated strong topic maintenance, we hypothesized that the majority of his
treatment effects would be related to lexical specificity in conversation, which could include
reduced effort to retrieve lexical items. As such, we predicted that Bill would improve his
communicative success at the utterance level and proportion of relevant utterances. We also
expected an increase in grammaticality in conversation, since Bill’s prescribed constraint was to
use complete sentences. Additionally, since Bill often produced incomplete sentences due to his
difficulty with word retrieval, increased access to lexical items could improve his ability to
populate a sentence frame and result in increased grammaticality. Lastly, one of Bill’s primary
barriers to efficient discourse production was effortful word retrieval marked by false starts,
mazes, and abandonments due to word finding difficulty. We predicted that ARCS-W’s focus on
intentional word selection would result in a reduction in these behaviors during conversation.
Methods
This is an experimentally controlled case study design. Bill completed 6 pre-treatment
assessment visits, 24 treatment sessions, 5 post-treatment assessment visits and 4, 1-month posttreatment assessment visits. Conversational sampling occurred during the pre-treatment period
and the 1-month post-treatment period. A post-treatment conversation was attempted, but the
data were unusable due to videorecorder malfunction. A nonword writing task using 34 stimuli
from the Johns Hopkins Dyslexia and Dysgraphia Battery (Goodman & Carramazza, 1986) was
administered at pre-treatment, post-treatment, and at the 1-month follow-up (4 administrations
during each phase) as a control task and was not hypothesized to improve. Additional outcome
measures are described elsewhere (Obermeyer, et al., 2019), so the purpose of this paper is to
focus on the results of the conversational sampling and control task.
Participant
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The participant, Bill, was 66 years old and 45-months post left middle cerebral artery
stroke at the time of the study. He is an African American male who retired from a career in
human resources and lives with his wife. Bill presented with mild anomic aphasia per the
Western Aphasia Battery-Revised (WAB-R; Aphasia Quotient 79.3; Kertesz, 2006). He also had
a mild apraxia of speech evidenced by 3/5 behavioral symptoms present on McNeil and
colleagues’ (McNeil et al., 1997) apraxia of speech checklist, including slow rate, prolonged
segment/intersegment durations, and distortions/distorted sound substitutions. His composite
reading comprehension was 91% on the Reading Comprehension Battery for Aphasia-2 (RCBA2; LaPointe & Horner, 1992) and he scored within functional limits on the Cognitive Linguistic
Quick Test (Helm-Estabrooks, 2001) (see Table 1).
Table 1
Participant Demographics and Language Profile
Demographics
Age
66 years
MPO
45 months
Education
16 years
Test Results
WAB-R AQ
Spontaneous Speech
Auditory Verbal Comprehension
Repetition
Naming and Word Finding
WAB-R LQ
WAB-R CQ

79.3/100
15/20
8.45/10
8.4/10
7.8/10
78.3/100
81.9/100

RCBA overall score

91%

O&A written nouns
62/81 (76.5%)
O&A spoken nouns
72/81 (88.9%)
O&A written verbs
39/50 (78.0%)
O&A spoken verbs
48/50 (96.0%)
Note. MPO=months post onset; WAB-R=Western
Aphasia Battery Revised; AQ=Aphasia Quotient;
LQ=Language Quotient; CQ=Cortical Quotient;

112

RCBA=Reading Comprehension Battery for Aphasia;
O&A=Object and Action Naming Battery
Treatment Materials and Protocol
Treatment materials included current event articles written at a 6th grade reading level
based on the Flesch Kincaid grade level readability (Kincaid et al., 1995). Articles were selected
from websites (e.g., https://newsela.com/) to align with Bill’s interests (e.g. news, sports). The
ARCS-W treatment protocol includes summarizing a novel current event article during each
session. At the beginning of the session, Bill was provided with a choice of 2-3 articles, and he
selected the one he wanted to summarize. The clinician then read the entire article aloud while
Bill followed along. Bill then silently read a 2-3 sentence segment twice with the intent to
summarize the material. The clinician and Bill then separately underlined the keywords in the
segment and wrote them down. Next, Bill and the clinician compared their keywords and
discussed the similarities and differences before agreeing on a final list. Bill was then prompted
to use his keywords to plan a verbal summary. He would produce his summary (without using
the keywords) while following specific constraints: 1) avoid nonspecific words (e.g. he/she/it,
stuff), 2) stay on topic, 3) use complete sentences. Bill then evaluated his summary, basing
judgment on how well he maintained the summarization guidelines. Next, Bill would review his
keywords again, plan his written summary, and produce the summary following the same
guidelines and evaluation procedures. The summarization steps were repeated for each segment
of the article. After summarizing each segment (4-5 total), Bill read the article in its entirety and
produced final written and spoken summaries. Finally, he rated the completeness of his summary
on a scale of 1-5 (5 = complete, 3 = somewhat complete, 1 = incomplete). The intent of the final
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summary was to focus on the text as a whole after summarizing individual segments. Treatment
fidelity was evaluated by a trained research assistant for 50% of sessions with 97% fidelity.
Homework. Bill completed a homework task each week to encourage writing at home, in
which he summarized an article independently following written guidelines similar to the written
portion of the ARCS-W protocol. However, at home he used the key words to assist in his
summary. The summary was reviewed by and discussed with the clinician during the first
session the next week.
Conversation Samples
Unstructured 15-minute conversation samples with Bill were collected during pretreatment and 1-month post-treatment phases. At pre-treatment, three conversations were
collected, one between Bill and his wife, one with Bill and an unfamiliar SLP and one between
Bill and an unfamiliar speech-language pathology graduate student. These conversations were
collected as part of a larger study evaluating the stability of linguistic conversation measures
(Leaman & Edmonds, 2019a). At 1-month post-treatment, one conversation was recorded
between Bill and his wife. Comparisons were made between the averages of the three pretreatment conversation samples and the 1-month post-treatment conversation. Pre-treatment
conversations across partners demonstrated stable (less than 10%-point change; Leaman &
Edmonds, 2019a) or declining status (or inclining for behaviors associated with lexical retrieval
difficulty) on all variables except for the complete utterance. See Table 2 and 3.
Table 2
Conversation Performance for Utterance Level Measures
Conversation and Partner
Pre-treatment Spouse
Pre-treatment Grad student

Conversational Measure
Success Relevant Utterances Grammaticality
3.59
0.72
0.8
3.65
0.88
0.86
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Pre-treatment SLP
Average
Standard deviation

3.35
3.5
0.16

0.91
0.84
0.10

0.83
0.83
0.03

1-month post-treatment Spouse
3.8
0.93
0.92
SEM and MDC calculations using Leaman and Edmonds (2019) data
SEM
0.076
0.059
0.047
MDC
0.179
0.140
0.109
Note. bold indicates a change greater than the MDC; SEM=Standard Error of the
Mean; MDC=Minimal Detectable Change.
Table 3
Word Finding Behaviors in Conversation
Conversation and partner
Pre-treatment Spouse
Pre-treatment Grad Student
Pre-treatment SLP
Average
Standard deviation

%Mazes
17.60
18.30
18.70
18.20
0.56

Measure
%False Starts
39.30
32.80
36.30
36.13
3.25

1-month Post-treatment Spouse
12.80
18.20
Percent change
29.67%
49.85%
Note. SLP=speech language pathologist; grad=graduate student

%Abandonments
6.40
6.60
9.70
7.57
1.85
3.70
51.32%

The SLP and Graduate student partner were trained to collect casual conversations, rather
than interview-style or structured conversations (see Leaman & Edmonds, 2020). They
interacted as engaged partners, showing interest and using social alignments (e.g., head nods,
“mhm”). They were trained by the second author not to provide intervention techniques (e.g.,
cueing or suggestion to use alternative modalities or strategies) and not to request verbalization
of nonverbally communicated ideas. They were instructed to accept multimodal communication,
and to share personal stories relevant to the conversation, so as to optimize collection of social
conversations (rather than clinical), similar to the procedure described by Hengst and Duff
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(2007). All partners were instructed that they could discuss any topics, that either partner could
start/end the conversation, that topics could shift naturally, and that multimodal communication
could be used (pen/paper were placed in the room). The researchers did not suggest topics.
An 8-12-minute sample was analyzed in each pre-treatment conversation, yielding
approximately 75 utterances per conversation (72-78; single words omitted). A slight variation in
the number of utterances between each conversation occurred because transcription aligned with
topic stop/start locations. The post-treatment sample was 81 utterances, yet was longer in time
(14’28”) than the pre-treatment samples because Bill’s wife told a story, during which Bill
contributed few utterances.
Conversation Measures
Communicative Success. This measure was defined by Leaman and Edmonds (2019a)
and evaluates the success of each utterance using a 4-point scale. The score is based on verbal
and nonverbal communication and considers how the utterance fits into the overall
conversational context. Raters include observation of the partner’s response in making
judgements of relative success. A rating of 4 indicates that the utterance was clearly
communicated and could include minor errors (e.g., “Did you feeder the dog?”, in a conversation
about chores). A score of 3 was defined as mostly successful, with only minor details unclear,
needing no more than minimal inferencing (e.g., “She gardens of roses for her bouquets”, in a
conversation about hobbies). A score of 2 indicates a minimally successful utterance requiring
maximal inferencing with no more than the main gist understood (e.g., “He’s doing in the up
there north”, in a conversation about family; “he” is unspecified; listener can’t tell where the
person is, or what he is doing there). A score of 1 was given to utterances that were unsuccessful,
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with no part of the message understandable within the context (e.g., “And so kept the thing and
going”, in a conversation about vacation, with no prior referent for “the thing”).
Relevant Utterances. This measure includes the relevance portion of the complete
utterance, which is a two component measure that evaluates the proportion of the total number of
utterances that include both basic SV(O) structure (referred to as the SV component) and were
considered relevant to the conversation topic (REL component) over the total number of
utterances produced requiring an SV(O) sentence frame (Edmonds, et al., 2009; Leaman &
Edmonds, 2019a). We were specifically interested in changes in relevant content; therefore, we
only evaluated that component of the measure (i.e., proportion of utterances that were relevant to
the conversation topic over the total number of utterances produced). When lexical items within
the SVO portion were not relevant the utterance received the code (-REL) (e.g., paraphasias,
unspecified pronouns, vague words).
Grammaticality. This measure evaluated grammaticality outside of SVO structure.
Thus, morphology and verb tense errors were scored (-GR). When no errors other than SVO
errors were present, the utterance was scored (+GR).
Behavioral Manifestations of Lexical Retrieval Difficulty. False starts, mazes, and
abandoned utterances were evaluated to capture potential changes in the behaviors associated
with lexical retrieval difficulty. Mazes consisted of filled pauses (“um”, “uh”), or false starts (s*
s* st*), or both (uh th* th* um). The number of mazes and abandonments were tallied in each
conversation sample, as were the number of false starts within each maze. We then calculated
and evaluated the %mazes (i.e., number of mazes/total words), %false starts (i.e., total number of
false starts/total words) and %abandoned utterances (i.e., number of abandoned utterances/total
utterances). The %false starts were evaluated in addition to the %mazes to determine if the
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number of attempts made within each maze (e.g., t* t* t* t* tr* = 5 false starts; versus t* tr* = 2
false starts) changed after treatment.
Transcription and Coding Reliability
The second author transcribed and coded each video recorded conversation and trained a
speech-language pathology graduate student on transcription and coding procedures. Training
included written and verbal instructions, and practice transcribing and coding which was
followed by feedback from the second author. Interrater reliability for transcription and coding
was conducted on a minimum of 30% of the data for each conversation. Utterances were
segmented according to the Analysis of Speech Unit (AS-Unit; Foster et al., 2000), designed for
conversation. Each independent clause was analyzed with its subordinating clauses. Likewise,
elliptical utterances that could stand alone or be recovered as independent from the context were
analyzed. Transcription reliability was 87% for words, utterance segmentation, and interruptions.
Coding reliability for the variables of interest was: Mazes=100%, False Starts=99.7%,
Communicative Success=79.8%, Grammaticality=85.3%, Complete Utterance=84.7%,
Abandonments=99.3%.
Data Analysis
Minimal Detectable Change (MDC) detailed by Boyle (2014) was used to evaluate
change in communicative success, proportion of complete utterances and grammaticality. To do
this, the Standard Error of the Mean (SEM) was calculated using Pearson’s product-moment
correlations (r) and standard deviations (SD) from group data reported by Leaman and Edmonds
(2019a). The standard error of the mean was: SEM=SD1-r, in which r was the correlation
coefficient for each measure across two conversations (one with a home partner and one with an
SLP). The MDC was then calculated to determine the minimal change required to ensure that a
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change was not related to measurement error with a confidence level of 90% using Stratford’s
formula (2004) as follows: SEM x 2 x 1.65. The results of the three measures during the 1month post-treatment conversation were compared with the average across three pre-treatment
conversations using the MDC as a benchmark for improvement. The three pre-treatment
conversations (with different partners) were used to achieve consistency with the context in
which data was collected by Leaman and Edmonds (e.g. two conversations with different
partners), and from which the MDC was calculated. Based on the MDC, a change of  0.179 was
considered meaningful for communicative success,  0.140 for utterance relevance, and  0.109
for grammaticality.
Since we did not have reference data for the false starts, mazes, abandonments or the
control task, we report the average at pre-treatment and the 1-month post-treatment results for
the conversation measures and the average at pre-treatment, immediate post-treatment and 1month post-treatment for the control task for descriptive comparison.
Results
Utterance Level Measures (Table 2)
Bill’s average communicative success was 3.53/4 across three pre-treatment
conversations which increased to 3.8/4 at post-treatment. This change exceeded the MDC
(0.179). The average proportion of relevant utterances in the three pre-treatment conversations
was .84. At post-treatment this proportion was .93 which did not meet the MDC cutoff (.14).
Bill’s average grammaticality score at pre-treatment was .83 which increased to .92 at posttreatment which did not meet the MDC cutoff of .109.
Word Finding Behaviors in Conversation (Table 3 and Supplemental Table 1)
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Bill produced an average of 18.2% mazes at pre-treatment which decreased to 12.8% at
post-treatment (29.67% decrease). Average %false starts was 36.1% at pre-treatment which
decreased to 18.2% at post-treatment (49.85% decrease). Abandonments were lower across
conversations. At pre-treatment Bill produced an average of 7.6% abandoned utterances across
the three conversations. At post-treatment he produced 3.7% abandonments (51.32% decrease).
However, abandonment data should be interpreted cautiously due to the low incidence.
Control Task
Bill’s average nonword writing accuracy was 25.00% at pre-treatment, 23.53% at posttreatment (5.88% decrease), and 25.74% at the 1-month post-treatment period (2.96% increase).
Post-hoc Analysis of Structured Discourse (Supplemental Figure 2)
Given our finding that behaviors indicative of lexical retrieval difficulty in conversation
decreased after treatment, we were interested in evaluating if these behaviors also decreased in
spoken structured discourse to provide further evidence that these behaviors were reduced across
discourse genres, which had not been previously evaluated. To do this, we examined the
%mazes, %false starts, and %abandonments in spoken story retelling using stimuli from the
Discourse Comprehension Test (four of the stories from set A; Brookshire & Nicholas, 1993),
and the set B stimuli from Nicholas and Brookshire (N&B; 1993) (except for the procedural
discourse prompt) to compare pre-treatment performance to performance at the 1-month followup period, which aligned with the conversation sampling dates. These data were collected as part
of a previously reported treatment study (Obermeyer et al., 2019), which did not evaluate these
specific behaviors. Transcripts were orthographically transcribed with a total reliability of 92.4%
(total agreed upon/total possible) across words, mazes containing false starts and filled pauses,
and utterance breaks. Our findings revealed that in the story retell task %mazes was 23.75% at
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pre-treatment and 22.67% 1-month post-treatment (4.55% decrease), %false starts was 31.06% at
pre-treatment and 25.31% at 1-month post-treatment (18.51% decrease), and the
%abandonments was 8.82% at pre-treatment and 9.68% at 1-month post-treatment (9.75%
increase). In the spoken N&B prompts the %mazes was 24.6% at pre-treatment and 23.93% at 1month post-treatment (2.72% decrease), %false starts was 35.35% at pre-treatment and 25.79%
at 1-month post-treatment (27.04% decrease), and %abandonments was 16.67% at pre-treatment
and 5.88% at 1-month post-treatment (64.73% decrease).
Discussion
This study evaluated changes in conversation for Bill, a gentleman with mild aphasia and
apraxia of speech, who received ARCS-W treatment. Bill’s conversational discourse improved
after treatment, as exhibited by increased communicative success and a reduction in behavioral
manifestations of word finding difficulty (e.g., %false starts, %mazes, %abandonments). He did
not increase the proportion of relevant or grammatical utterances in conversation. Successful
communication of utterance-level meaning (i.e., communicative success) depends on multiple
linguistic elements and behaviors. Bill’s increased communicative success post-treatment may
have been related to increased efficiency and relevance of word retrieval. While the increase in
utterance level relevance did not meet the MDC requirement, the observed change in
combination with the reduction in word retrieval behaviors may have contributed to the observed
increase in communicative success.
There is evidence that false starts and mazes are behavioral manifestations of word
finding difficulty (Whitney & Goldstein, 1989), especially in people with mild aphasia (Brown
& Cullinan, 1981; Fromm et al., 2017). This appeared to be the case with Bill, and he decreased
those behavioral manifestations in conversation. Bill’s reduction in both number of mazes and
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number of false starts within each maze resulted in conversational interactions with many fewer
explicit and noticeable intrusive attempts at generation of desired lexical items. Consequently, he
was better able to produce turns that contributed to forward movement of the conversation, rather
than turns that were either abandoned or that triggered joint word search repairs often lasting
multiple turns.
To further explore Bill’s reduction in word finding behaviors in conversation, a post-hoc
analysis was completed to determine if the same patterns were present in his spoken structured
discourse. The results of the analyses were largely consistent with the conversation findings,
with a reduction in %false starts in spoken story retelling and spoken Nicholas and Brookshire
(1993) tasks and a decrease in abandoned utterances in the Nicholas and Brookshire tasks. These
results provide further support that Bill was able to reduce the behavioral manifestations of word
finding difficulty across multiple discourse types, indicating that less effort was required to
produce relevant content. Bill’s performance on a standardized confrontation naming assessment
(Object and Action Naming Battery; Druks & Masterson, 2001), in which he increased his ability
to retrieve nouns via speaking and writing (see Obermeyer et al., 2019), also reinforces this
interpretation. Bill’s improvements illustrate the utility of multi-tiered analyses for capturing
change after treatment. For example, Bill’s primary communication barrier was difficult lexical
retrieval, which was evident on confrontation naming tasks. However, it was not as easy to
capture in discourse since Bill was still able to produce highly relevant content. Instead, his
lexical retrieval difficulty was exhibited through behavioral manifestations, which led to
inefficient verbal expression characterized by false starts and repetitions. Due to lexical retrieval
difficulty which presented in a somewhat varied manner across different tasks (i.e., confrontation
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naming versus discourse), evaluation of relevant content and these behaviors was required to
comprehensively assess and capture the pattern of change he demonstrated.
ARCS-W is a process focused treatment for people with mild aphasia that targets
discourse production instead of specific lexical items or stimuli. As such, this treatment aims to
improve participants’ ability to incorporate specific guidelines (e.g., use lexically specific items,
stay on topic, use complete sentences) to monitor and improve their production. For this
participant, repeated practice producing discourse, retrieving lexically specific items and
monitoring his production appeared to decrease the effort required to produce relevant content
and improve his communicative success during unstructured conversation.
Limitations
As an experimentally controlled case study, the scope of the current findings is limited.
However, these pilot data support further studies. Additionally, the number of conversation
samples, due to a technical/recording malfunction, is a limitation. Although there is not a posttreatment conversation sample, the participant was not involved in other speech-language
intervention during the course of this study and demonstrated stable or inclining (in the case of
behaviors related to lexical retrieval difficulty) performance across three pre-treatment
conversations, both of which indicate that the changes observed in his conversation were a result
of the intervention. In future work, conversation samples will be included at pre-treatment, posttreatment and at the 1-month post-treatment, and more than one conversation will be collected at
post-treatment and the 1-month follow-up. The use of different conversation partners at pretreatment could also be viewed as a limitation due to the potential for increased variability.
However, the findings reported by Leaman and Edmonds (2019a; 2019b; in press) indicate that
stability can be demonstrated on a variety of linguistic measures with different partners.
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Clinical Implications
This case study provides preliminary evidence that the ARCS-W can facilitate
improvement in conversation. By targeting the process of discourse production, ARCS-W has
the potential to improve a various discourse types for people with mild aphasia. This study
contributes to emerging evidence and understanding that discourse, as a dynamic entity, may
benefit from an intervention approach that is process focused and likewise dynamic. Further,
such interventions may be of high clinical-utility, given the demonstrated efficiency of ARCS-W
to target multiple types and levels of discourse with a single treatment. However, this case study
is only a first step and further research and replication are required to substantiate the current
findings.
This study also demonstrates the importance of evaluating different types of discourse
and implementing a multi-tiered discourse analysis framework to assess potential improvements
and to better understand how the cognitive-linguistic system impacts different types of discourse,
including conversation. The methodology presented by Leaman and Edmonds (2019a)
demonstrates potential for capturing change in the linguistic skills required for conversational
discourse, although further evidence is required.
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Supplemental Figure Description
Supplemental Appendix A. This appendix includes an excerpt from a pre-treatment conversation
and the one-month follow-up conversation between Bill and his spouse.
Figure 1. This figure is a visual representation of the behavioral representations of lexical
retrieval difficulty that were evaluated for this study across three pre-treatment
conversations and the one-month follow-up conversation.
Figure 2. This figure is a visual representation of the behavioral symptoms of lexical retrieval
difficulty in structured discourse (story re-telling and the Nicholas and Brookshire, 1993
prompts) at pre-treatment and one-month post-treatment.
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Supplemental Appendix A
Pre-treatment conversation sample
(Bill is trying to tell his wife the name of a movie he likes)
Bill: And flower child (the*) they (um) they they (um) {snaps fingers}.
Bill: What do you call it?
Anna: (waits 5 seconds)
Bill: They’re (br* br* th* they’r*) they (brae* th*) hmm {looks away, stops talking}.
Anna: Is it a series?
Bill: Yes.
Anna: Or a movie?
Bill: (Uh) a it’s a series.
Bill (An* ) it’s they’re (ba* bad* uh) {puts hand to chin and looks away, stops talking}.
Anna: Oh not girlfriends.
Bill: No no {shaking head}.
Bill It’s {lifts hand, points} a long {stops talking}.
Bill sits (uh*) approximately (s*) six (uh) months (t*) to a year ago
Bill: It’s (um) {4 second pause; then uses finger to write on table while speaking} B-R-A (bruh* uh brae*
brae*) not breaking bad.
Bill But (um) {looks down and away, Anna interrupts}.
Anna Oh breaking dawn!
Bill: (Whil* du* go* go*).
Bill: Yes.
Bill: (Br* br*) I was gonna call it {gestures calling} call it {taps table for each syllable (br* brah* brah*)
{looks down and away} arggh {expresses frustration}.
Anna: Breaking dawn?
Bill: Yeah.
Post-treatment conversation sample
Sample 1
(Bill and Anna are discussing the World Series)
Bill: Is that going to be (s* s*) Saturday or Sunday?
Anna: I didn’t hear.
Bill: Oh.
Anna: They won the World Series on (Wednesd*) Wednesday night, right?
Bill: Yes
Anna: Ok.
Bill: And they they (f* spen*) spent (y* y*) yesterday and today and Thursday and Friday celebrating.
Sample 2
(Bill and Anna are discussing an appointment with a plumber, on Election Day, when they also need to
get out to vote)
Bill: That’s a lot a lot.
Anna: That’s a lot in one day.
Bill: (M*) maybe we can call him and have him (t* c*) come another day.
Anna: Well he didn’t respond to my email.
Bill: Yes.
Anna: So...
Bill: So, (m*) maybe you call him and (s*) suggest (h*) he come on another day, other than Tuesday.
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Behaviors Associated with Lexical Retrieval
Difficulty in Conversation
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Supplemental Figure 1. Visual depiction of behaviors associated with lexical retrieval difficulty across
three pre-treatment conversations and a 1-month post-treatment conversation.
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Post-hoc Analysis of Behavioral Manifestations of Lexical
Retrieval in Structured Discourse
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Supplemental Figure 2. Visual depiction of post-hoc analysis results evaluating the proportion of behavior
associated with lexical retrieval difficulty in N&B (Nicholas & Brookshire, 1993) tasks and Story
retelling from the Discourse Comprehension Test (Brookshire & Nicholas, 1993).
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Abstract
Purpose: This study evaluates the interrater reliability (IRR) and test-retest (TRT) stability of 8
linguistic measures in unstructured conversation in people with aphasia (PWA) and matched
participants without aphasia (M-PWoA). In addition, the performances of the two groups are
compared for the 8 measures. The range of normative performance is calculated using the MPWoA data. Minimal detectable change is determined using the PWA data, and provides a
benchmark for each measure that can be used to determine whether change following
intervention reflects true change or day to day variability.
Methods: Twenty PWA and twenty M-PWoA each participated in two unstructured
conversations on different days with different speech language pathologist partners (SLP-Ps).
SLP-Ps were trained as social conversation partners using the Conversation Collection Protocol
developed for this work. Conversations were 15-20 minutes long, with an 8-12 minute segment
of each sample analyzed.
Results: Strong to very strong interrater reliability (IRR) is demonstrated for all measures for
both groups. Test-retest (TRT) stability is moderate to very strong for the PWA for seven
measures. The measure of referential cohesion (REF) is not significant. TRT is excellent for the
M-PWoA, with minimal variability between samples for all measures. The data do not
demonstrate a pattern between type/severity of aphasia and performance on the linguistic
measures. The linguistic measures demonstrate sensitivity to differences in language production
in people with minimal aphasia (above the cut-off for diagnosis by the Western Aphasia Battery
– Revised, Kertesz, 2006) when compared to the M-PWoA. Lastly, normative data and minimal
detectable change data are reported.
Conclusion: Measurement of unstructured conversation can be accomplished with psychometric
integrity for seven of the eight linguistic measures evaluated. Further, normative data and
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minimal detectable change data allow meaningful application of these measures. Linguistic
impairments evident in unstructured conversation do not parallel aphasia severity/types, and
language impairment is detectable even in those whose aphasia is so minimal that it exceeds the
sensitivity of a formal test battery. Evaluation of conversational language with these measures is
reliable and provides valuable information about linguistic skills in an ecologically-valid context
that cannot be evaluated by a formal aphasia exam.
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Introduction
People with aphasia (PWA) report wanting intervention that focuses on communication
that is relevant to their everyday lives (Hesketh et al., 2011; Wallace et al., 2017; Worrall et al.,
2011). They also prioritize intervention that improves language function (Wallace et al., 2017).
Likewise, families of PWA place high value on both real-world communication (Hesketh et al.,
2011; Howe et al., 2012; Wallace et al., 2017) and discrete language skills (Wallace et al., 2017).
This is not surprising because the most frequent daily communication activity, conversation
(Davidson et al., 2003), is largely accomplished through language (Clark, 1996; Levinson, 1983).
Language, everyday communication, and conversation are inextricably linked to one another.
Indeed, in everyday life, language is used in conversation to serve interactional and transactional
purposes (Brown & Yule, 1983), and is key to mediating relationships, participating in activities,
and pursuing work and leisure interests. Everyday conversational interactions have high
importance in maintaining and expanding social networks and friendships (Davidson et al., 2008;
Palmer et al., 2019), factors which contribute to quality of life and mental health (Cruice, 2008;
Cruice et al., 2003). PWA and their families implicitly understand this and conceptualize the
difficulties related to aphasia in a holistic way, expressing the impact of the language impairment
on their lives (Cruice, 2008). However, intervention tends to take either an impairment approach
focusing on language in structured exercises but not in conversation, or a functional approach
focusing on conversation and communication, yet with limited attention to language production.
Integrated interventions are needed so that improvements in language have demonstrable impact
on conversation. Meeting this intervention need is currently a challenge because there are few
outcome measures that can objectively and reliably evaluate aphasia treatments for their impact
on language as it is used in everyday conversation.
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Consistent with the impairment versus functional dichotomy seen in aphasia intervention,
the outcome measures most often used by researchers and clinicians internationally (Kiran et al.,
2018) capture language production only in structured, elicited word level tasks without
communicative intent (i.e., Western Aphasia Battery – Revised, WAB-R, Kertesz, 2006; Boston
Naming Test, BNT, Goodglass et al., 2000; and the Cognitive Linguistic Quick Test, CLQT,
Helm-Estabrooks, 2006), which is not how language is used in everyday life. Kiran and
colleagues (2018) further report that the most often used measure of participation and social
impact of aphasia is the Communicative Effectiveness Index (CETI; Lomas et al., 1989). This
proxy-rated scale evaluates communication and conversation in real-world situations, yet without
consideration of specific language production capabilities.
Similarly, Australian clinicians report the WAB-R (Kertesz, 2006) as the most-often used
measure of language (Arnold et al., 2020), again limiting evaluation of language to elicited,
single-word tasks. They cite the Therapy Outcome Measures (Enderby & John, 2015) as the
most-often used measure of participation and quality of life. This test evaluates communication
in everyday interactions, but does not specifically consider language production skills.
Further, an international group of aphasiologists tasked with developing a core outcome
set of measures for aphasia (i.e., Research Outcome Measurement in Aphasia; ROMA; Wallace
et al., 2014) also recommend use of the WAB-R (Kertesz, 2006) to evaluate language (Wallace
et al., 2019). The ROMA group could not reach consensus for a measure of communication,
although all candidate options were standardized observational scales that rate conversational
capabilities in structured or unstructured situations, yet without inclusion of language production
parameters (Wallace et al., 2019).
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The findings from these recent international projects highlight that specific evaluation of
language skills is typically limited to word-level production as evaluated in structured test
batteries, but not as it is used in daily life (i.e., in conversation). When evaluation of language in
discourse is added to the typical battery of tests, researchers most often use structured
monologue samples. They use narrative monologue more often than the other monologue genres
(i.e., procedural or expository discourse), while conversational language is rarely evaluated
(Bryant et al., 2016). Most clinicians report evaluating conversation (91.5%, Bryant et al., 2017;
98%, Sirman et al., 2017), most often through informal observation (98%, Sirman et al., 2017;
Thomson et al., 2018). Like researchers, when clinicians formally measure discourse-level
language, they tend to use narrative language samples (Bryant et al., 2017).
However, monologue and conversational discourse types (or genres) are markedly
different from one another in terms of their cognitive, linguistic, and structural demands
(Armstrong, 2000; Linnik et al., 2011). It follows that elicited structured monologue language
samples are unlikely to closely resemble the language produced in everyday conversation. The
correspondence of language production across these genres is mostly unknown due to a lack of
reliable measures of language in conversation, although several studies report differences in
verbs (Carragher et al., 2015; Mayer & Murray, 2003), subject-verb structure (Beeke et al., 2003)
or in complexity, cohesion, and presence of mazes (Armstrong et al., 2011).
The limitation of assessment and outcome measurement to structured, decontextualized
single word and narrative discourse contexts is of great concern because language as it used in
everyday life is excluded in such assessments. Omission of evaluation of language in its most
highly used and needed context has significant clinical consequences to PWA because
assessment findings drive intervention decisions, shape goal-writing, and influence therapeutic
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approaches (Armstrong, 2018; Hersh, 2012). The need to develop ecologically-valid measures of
language in conversation has been increasingly recognized in recent years, so that the efficacy of
interventions to generalize to the everyday communication needs of PWA can be determined
(Armstrong, 2011; Boyle, 2011; Kurland & Stokes, 2018; Leaman & Edmonds, 2019a;
Simmons-Mackie et al., 2014; Thomson et al., 2018).
Integrating Language and Conversation
Models of Functioning
The World Health Organization’s International Classification of Functioning, Disability,
and Health (WHO-ICF, 2001) conceptualizes “activities” as the central factor reflecting life
functioning. The model depicts activity as influenced by body structure/function (i.e., the
language impairment in PWA), personal, environmental, and participation domains. The ICF
model assigns conversation to the participation domain, while language, the predominant
building block of conversation, is assigned to the body structure/function domain. The model has
at once broadened perspectives on targets for rehabilitation by highlighting the importance of the
non-impairment domains while also emphasizing compartmentalization of each domain with use
of a box and arrow diagram (an observation also made by Cruice, 2008), echoing and
emphasizing the debate in aphasiology regarding impairment and functional approaches to
rehabilitation. The ICF makes clear that conversation (i.e., defined within the participation
domain) is a context of equal importance to language impairment for intervention efforts,
however it sustains the notion that language and conversation are separate entities.
In 2008 Kagan and colleagues developed a model, ‘A Framework for Outcome
Measurement’ or A-FROM, further explaining the relationship of the WHO-ICF domains to life
with aphasia. Their model uses a Venn diagram consisting of intersecting circles each
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representing one of the WHO-ICF domains, using the terms language (and related processes,
e.g., memory); participation/activity; personal factors (including identity and attitudes); and
environment (including communication partners). The domains overlap at a central locus
referred to life with aphasia, and language and conversation are integrated with one another as
well as with the personal factors and environment domains. The A-FROM model illustrates that
the meaningfulness of intervention and related outcomes must be defined for their impact at this
place where the domains intersect. How rehabilitation efforts in each domain are received,
interpreted, and understood as an integrated whole by the PWA, within the context of the lived
experience with aphasia is where impact occurs. Change in any isolated singular domain that
does not extend to importance in the lived experience is change that has questionable impact or
desirability for the person living with aphasia. Intervention that integrates language, personally
meaningful conversational topics, and includes home partners, and that shows change in this
context where the domains intersect, is intervention that is at the living center of the A-FROM
model.
Since development of the WHO-ICF and A-FROM models, assessment and intervention
increasingly occur across multiple domains, and needed measures have been developed in the
last 15 years to capture change in participation, personal factors, and the communicative
environment (for a review of functional measures, see Doedens & Meteyard, 2020). A broader
perspective on rehabilitation exists in research labs and clinic rooms than it did 25 years ago.
Proponents of impairment and functional approaches are becoming more aligned with one
another, recognizing the value and need of both, and have moved to bridge differences in recent
years (see Martin et al., 2008; Worrall et al., 2011). SLPs report frequent use of formal outcome
measures to capture change across the domains of the WHO-ICF (Arnold et al., 2020), and some
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SLPs report using both approaches concurrently or consecutively during intervention (Sherratt et
al., 2011). However, this progress, while quite positive, continues to largely address the language
production and conversational needs of PWA and their families as parallel processes rather than
as the unitary phenomenon that communication is in real life.
Measuring Language in Conversation: Basic Needs
Identifying and developing interventions that integrate language production with
conversation at the center of the A-FROM model requires development of relevant and reliable
measures to objectively evaluate language production as it is used in context for the everyday
purposes described by the other domains. Existing interventions may have the capacity for
generalization of language production treatment gains to conversational contexts. However,
without outcome measures designed and evaluated for use in conversation, such generalization
cannot be evaluated. To maximize ecological validity and meaningfulness of treatment impact in
real-world conversational contexts, such measures need to be based on conversation samples
most closely mirroring casual everyday conversation. Further, to be viable they must meet
psychometric standards (Boyle, 2020; Pritchard et al., 2018), most especially interrater reliability
(IRR) and test-retest (TRT) stability in early stages of investigation. In addition, when the
minimal detectable change (MDC) is calculated and provided for a measure, it can be determined
whether change following intervention reflects true change or falls within the margin of standard
error (Boyle, 2014; 2020; Stratford, 2004). Measures without psychometric data are of limited
usefulness because it is not known whether variation in the measure at different time points
reflects normal day-to-day variability or true change secondary to intervention. This is of
particular concern in unstructured conversation, as reliability and stability could be magnified by
the potential variability introduced by differing conversation partners and topics.
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Normative data with psychometric reliability and stability correlates are also needed
because treatment decisions need to be fully informed by an understanding of the normal range
of function (Cohen et al., 2019; Sherratt & Bryan, 2019; Shewan & Henderson, 1988). This is a
high priority for researchers and clinicians designing appropriate intervention for people with
mild aphasia (Cavanaugh & Haley, 2020; Fromm et al., 2017). There is extremely limited
research regarding linguistic accuracy measures in people without aphasia (PWoA) in
conversation, likely because their production is near ceiling, although Mackenzie (2000) reports
excellent stability for 5 measures in 160 PWoA. Research regarding language production in
PWoA during structured monologue tasks shows good to very strong stability (Brookshire &
Nicholas, 1994; Mueller et al., 2018; Shewan & Henderson, 1988, Whitworth et al., 2018).
Lastly, a measure of communicative success that can be used in tandem with language
measures, and is applied using similar procedures is needed to concurrently assess the language
impairment caused by aphasia and its impact on success (Prins & Bastiaanse, 2004), because
there is not a 1:1 correspondence between the two (Armstrong, 2000; Holland, 1982; Patry &
Nespoulous, 1990). Many scales provide global information about communicative success in
everyday contexts, as assessed by way of self- or proxy-ratings (e.g., The Aphasia Outcome
Measure (ACOM), Hula et al., 2015; the CETI, Lomas et al., 1989; the Communication Outcome
After Stroke Scale (COAST), Long et al., 2008). However, these scales are not applied to
specific conversations, and do not provide information about communicative success as it relates
to language impairment. The Basic Outcome Measure Protocol for Aphasia (BOMPA; Kagan et
al., 2018) and the Therapy Outcome Measure (TOM; Hesketh et al., 2008) rate aphasia severity
and participation based on a specific conversation sample, but do not include a parallel
evaluation of language skills in the conversation.
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Measuring Language in Conversation: Considering Context
Investigation of language skills in conversation requires careful consideration of the
specific conversation subgenre chosen for evaluation. Each subgenre of conversation, such as
interviews, medical/clinical interactions, and casual conversations comes with an inherent
structure and set of expectations, and includes different social relationships between the partners
(Drew & Heritage, 1992). These contextual parameters would be expected to have considerable
impact on the resulting language samples. For instance, in interviews, and often in medical
interactions, there is a power differential between the partners with the expectation for one
participant to control the interaction, often by asking questions, whereas the other participant
tends to take the role of responder (Drew & Heritage, 1992). In this context, the variety of
linguistic and interactional skills demonstrated may be limited, not because of an inherent
language impairment, but rather because the behavior of each partner is constrained and
mediated by the expectations of the conversational subgenre.
The familiarity of partners with one another is another important factor which can
influence the interaction and language used. For instance, conversations between unfamiliar
partners are characterized by individuals seeking to locate commonalities (i.e., such as living
location/arrangements, education, work, hobbies) (Kellerman et al., 1989; Svennevig, 1999), and
often make use of common world knowledge and/or the physical context and setting of the
conversation (Maynard & Zimmerman, 1984). First meeting conversations also often have a
focus on other-orientedness, politeness, and maneuvers that preserve the other individual’s
presentation of self, known as “saving face” (Svennevig, 1999; for more on face-saving, see
Goffman, 1955). In contrast, talk between familiar listeners has a focus on a familiar, established
common history between the individuals (Maynard & Zimmerman, 1984), including use of co-
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referencing and terms specific to the couple (Clark & Wilkes-Gibbs, 1986), which can develop in
relatively few meetings. This phenomenon is seen in people with neurological communication
disorders and their partners as well (Hengst, 2003). Further, familiar partners may have a greater
focus on self-oriented topics, less focus on politeness, and a greater display of affect/emotion
(Svennevig, 1999).
Evidence for Measurement of Language in Conversation
A few studies measure linguistic skills in PWA during conversation, although a
structured conversation subgenre is often used with a pre-selected topic, an interview format,
and/or only minimal contributions by the conversation partner (Doyle et al., 1995; Knibb et al.,
2009; Mayer & Murray, 2003; Thompson et al., 1995). These contexts more closely approximate
everyday conversation than monologue language samples do, however they are still contrived
and may not provide accurate information about language production in more natural
interactions. With respect to psychometrics in these studies, IRR for measures of lexical
retrieval, informativeness, morphology, syntactic structure, are consistently reported above the
80% point-to-point criterion (Kazdin, 1977). Other psychometric properties including TRT
stability are not reported.
Several studies evaluate linguistic skills in unstructured conversation closely resembling
everyday conversation. The findings suggest feasibility to reliably measure language in this
conversational context, despite widespread concern that unstructured conversation would
potentially be too variable to demonstrate IRR or TRT stability. Herbert and colleagues (2008)
developed a compendium of measures designed for assessment of lexical retrieval in connected
speech, the Profile of Word Errors in Speech (POWERS). They evaluated several interactional
measures such as number of speech units and substantive versus non-substantive turns, as well as
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measures for production of varying parts of speech (e.g., content words, verbs, nouns), a
composite measure of lexical retrieval, and calculated measures such as content words per
substantive turn. They demonstrated point-to-point IRR reliability exceeding the 80% criterion
for acceptability (Kazdin, 1977; Nicholas & Brookshire, 1993) for 5/6 measures, and reported
77% IRR for the sixth measure (content words). They evaluated TRT stability using Pearson’s
correlation, demonstrating correlations which were significant, and in the strong range (Dancey
& Reidy, 2017). A treatment study using the POWERS measures showed sensitivity for at least
one of the measures for 7/13 individuals (Best et al., 2011). POWERS has also shown sensitivity
to change for several participants on at least one linguistic measure (content words and number
of circumlocutions; Hoover et al., 2020). Another measure of lexical retrieval/informativeness,
the Correct Information Unit (Nicholas & Brookshire, 1993), was evaluated for use in
conversation in a case study by Oelschlaeger and Thorne (1999). They found low point-to-point
IRR (≤ 63%), however the raters were not trained due to the nature of their research questions.
Given the poor IRR the authors did not evaluate TRT.
Carragher and colleagues investigated three measures of verb production in unstructured
conversations in two studies, showing excellent IRR (94%) for two measures (Carragher et al.,
2015), but IRR was not reported for the third (Carragher et al., 2013). The measures
demonstrated good stability per ANOVA procedures, showing no change across baseline
samples, indicating adequate TRT stability.
The findings from these studies suggest potential to measure linguistic production during
conversation. Thus, we conducted a series of studies as pilot work for the current investigation.
We were interested in determining whether language production accuracy demonstrates IRR and
TRT stability in PWA during conversation for microlinguistic (i.e., word- and sentence-level)
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and macrolinguistic (i.e., discourse-level) measures. In contrast, previous researchers
predominantly investigated measures tallying rates of use for specific parts of speech (e.g., rates
of verb or noun use). Further, we wished to investigate feasibility to adapt measures used in the
monologue literature to better understand the relationship of linguistic skills between
conversation and monologue because discourse assessment usually occurs through use of
monologue language samples. Lastly, we developed a measure of overall communicative success
that would encompass verbal, nonverbal, and contextual aspects of conversational interactions.
Accordingly, we investigated ten microlinguistic and macrolinguistic measures in
unstructured conversation, developing five novel measures (Leaman & Edmonds, 2019a), and
adapting five measures from the monologue literature: the Complete Utterance (CU, a two
component measure, also treated as a composite, see methods; Edmonds et al., 2009; Leaman &
Edmonds, 2019a; 2019b); the 4-point Global Coherence Scale (4-point GCS; Wright &
Capilouto, 2012; Leaman & Edmonds, in press); and the Correct Information Unit (CIU);
Nicholas & Brookshire, 1993; Leaman & Edmonds, 2019c). All measures showed point-to-point
reliability exceeding the 80% criterion (Kazdin, 1977; Nicholas & Brookshire, 1993) or
demonstrated significant, good to excellent intraclass correlations between raters. TRT stability
was likewise good or excellent as evaluated by correlational procedures for all measures except
for referential cohesion (REF; Leaman & Edmonds, 2019a), behavioral manifestations of lexical
retrieval (i.e., pauses, hesitations, and repetitions; LEXbeh; Leaman & Edmonds, 2019a) and
presence of subject + verb + object, if needed (SV(O), a component of the CU measure; Leaman
& Edmonds, 2019a; 2019b). Four of the measures developed in this work were used to evaluate
treatment outcomes at a conversation level in an individual with mild anomia and mild apraxia of
speech (Obermeyer et al., in press). One measure, communicative success (CS) was sensitive to
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change. The other measures showed positive change following treatment, but did not reach the
authors’ criterion to surpass the minimal detectable change criteria (MDC; Boyle, 2014;
Stratford, 2004).
Aims of the Current Study
Given promising previous results in measuring language in unstructured conversation in
PWA, the current study extends this inquiry to a larger sample and includes matched participants
without aphasia (M-PWoA) to establish normative data for each measure. In addition, this study
maintains a condition of unfamiliarity across all conversations by using SLPs as conversational
partners (SLP-Ps) who have never met the study participants. This contextual parameter allows
the findings to have a degree of ecological validity for potential generalization to clinical settings
in which the SLP is meeting the PWA for the first time. Thus, using conversation samples
collected between unfamiliar SLP-Ps who have been trained as social communication partners
and a) people with mild to moderate aphasia; and b) M-PWoA (matched for gender, ethnicity,
age, and education)), the research questions (RQs) investigate:
RQ1.The degree of IRR for linguistic measures and a measure of communicative success.
RQ2. The degree of TRT stability at the group-level for the measures in RQ1.
RQ3. The MDC for each measure for the PWA.
RQ4. The extent of group differences between the PWA and M-PWoA for each measure.
RQ5. The normative range for each measure, defined as (M-PWoA mean – 1 standard
deviation).
Method
This study was approved by the Institutional Review Board of Teachers College,
Columbia University in New York City.
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Table 1
People With Aphasia: Demographic, Assessment, and Conversation Data
CONVERSATIONS
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ID

Age

P1

40

P2

69

P3

42

P4

45

P5

67

P6

74

P7

42

P8

67

P9

54

P10

38

P11

76

P12~

47

P13

74

P14

57

P15

77

P16

65

P17

41

WAB-AQ
Type

93.5
Mild Anomia
86.0
Mild Anomia
77.2
Mild Cond
95.7
Min Anomia
66.4
Mod TCS
92.7
Mild Anomia
89.2
Mild Anomia
68.0
Mod TCM
86.4
Mild Anomia
96.3
Min Anomia
85.1
Mild Cond
61.0
Mod Cond
88.5
Mild Anomia
91.2
Mild Anomia
97.2
Min Anomia
94.7
Min Anomia
65.8
Mod Wern

CLQT+

NLC: 41
WNL
NLC: 27
Mild
NLC: 41
WNL
NLC: 42
WNL
NLC: 27
Mild
NLC: 37
WNL
NLC: 43
WNL
NLC: 40
WNL
NLC: 38
Mild
NLC: 43
WNL
NLC: 40
WNL
NLC: 38
Mod
NLC: 35
WNL
NLC: 46
WNL
NLC: 37
WNL
NLC: 40
WNL
NLC: 43
WNL

ACOM
t-score

TPO
Y,M

62.51

6,9

43.09

7,9

49.59

3,2ǂ

46.61

4,11

48.12

19,4

59.80

8,7

67.74

8,10

39.33

2,1

53.49

0,6

60.57

5,4

53.25

6,9

43.79

5,1

66.61

0,11ỻ

44.64

3,6

65.93

0,9

50.99

3,6

44.76

1,11

Ed/ Race

Coll./
Cauc.
Coll./
Cauc.
H.S./
Hispan.
Coll./
Cauc.
Grad./
A-A
Coll./
Cauc.
Coll./
A-A
Coll./
Cauc.
Coll./
Cauc.
Grad./
Cauc.
Coll./
Cauc.
Grad./
Asian
H.S./
Cauc.
Coll./
Cauc.
Grad./
Cauc.
H.S./
Cauc.
Coll./
Cauc.

Partner/ Age/Time
Visit 1
Visit 2
A/37
B/57
11’58”
9’25”
C/37
D*/31
8’07”
8’00
C/37
E**/40
11’38”
14’43”
F/33
G/26
10’30”
8’08”
H/62
I/25
10’35”
9’54”
J/34
K/26
9’07”
8’39”
C/37
J/33
8’28”
8’19”
H/62
I/25
11’58”
15’34”
L/25
E**/40
8’53”
8’04”
B/56
M/59
8’50”
8’35”
L/25
J/34
9’06”
9’15”
C/37
N/54
9’08”
8’15”
A/37
B/57
8’01”
9’21”
O/31
A/37
9’05”
8’05”
J/34
F/33
9’20”
11’31”
J/34
P/32
8’29”
8’00”
C/37
Q/28
10’42”
11’09”

Utt: 39
MLU: 8.26
Utt: 136
MLU: 6.18
Utt: 140
MLU: 2.75
Utt: 86
MLU: 4.12
Utt: 118
MLU: 3.60
Utt: 109
MLU: 5.47
Utt: 125
MLU: 7.24
Utt: 74
MLU: 2.96
Utt:157
MLU: 6.85
Utt: 100
MLU: 7.36
Utt: 107
MLU: 7.12
Utt: 129
MLU: 5.28
Utt: 166
MLU: 6.87
Utt: 131
MLU: 9.75
Utt: 81
MLU: 6.23
Utt: 107
MLU: 7.21
Utt: 114
MLU: 4.27

Production Data
Visit 1
Visit 2
W: 468
Utt: 48
W: 412
TTR: .37
MLU: 6.6
TTR: .35
W: 833
Utt: 103
W: 869
TTR: .35
MLU: 6.37
TTR: .36
W: 420
Utt: 122
W: 364
TTR: .27
MLU: 2.64
TTR: .36
W: 418
Utt: 56
W: 349
TTR .42
MLU: 5.36
TTR: .43
W: 488
Utt: 113
W: 504
TTR: .26
MLU: 3.83
TTR: .22
W: 614
Utt: 97
W: 537
TTR: .36
MLU: 5.41
TTR: .39
W: 961
Utt: 158
W: 971
TTR: .24
MLU: 5.76
TTR: .21
W: 285#
Utt: 66
W: 282#
TTR: .42
MLU: 3.42
TTR: .47
W: 1096
Utt: 102
W: 662
TTR: .23
MLU: 6.16
TTR: .38
W: 783
Utt: 106
W: 671
TTR: .30
MLU: 8.24
TTR: .32
W: 837
Utt: 123
W: 792
TTR: .35
MLU: 6.11
TTR: 36
W: 695
Utt: 130
W: 618
TTR: .27
MLU: 4.63
TTR: .30
W: 1160
Utt: 179
W: 1251
TTR: .28
MLU: 6.87
TTR: .31
W: 1292
Utt: 141
W: 1272
TTR: .23
MLU: 4.63
TTR: .24
W: 533
Utt: 82
W: 408
TTR : .32
MLU: 6.87
TTR: .37
W: 808
Utt: 113
W: 868
TTR: .37
MLU: 8.89
TTR: .33
W: 509
Utt: 132
W: 567
TTR: .29
MLU: 4.72
TTR: .32

CONVERSATIONS
ID

Age

P18

62

P19

64

P20

65

WAB-AQ
Type

CLQT+

52.2
Mod Cond
58.8
Mod Broca
90.4
Mild Anomia

NLC: 41
WNL
NLC: 41
WNL
NLC: 43
WNL

ACOM
t-score

TPO
Y,M

34.40

10,10

51.55

6,0

51.99

4,8

Ed/ Race

Grad./
Cauc
H.S./
Cauc.
Coll./
Cauc.

Partner/ Age/Time
Visit 1
Visit 2
O/31
B/57
12’14”
11’25”
O/31
B/57
13’15”
15’48”
O/31
B/57
8’11”
9’06

Visit 1
Utt: 173
MLU: 4.94
Utt: 129
MLU: 2.68
Utt: 82
MLU: 7.88

Production Data
Visit 2
Visit 1
W: 856
Utt: 218
TTR: .16
MLU: 7.30
W: 376
Utt: 140
TTR: .40
MLU: 3.94
W: 661
Utt: 105
TTR: .34
MLU: 3.95

Visit 2
W: 868
TTR: .15
W: 387
TTR: .37
W: 754
TTR: .31

Note. ID = participant identifier; WAB-AQ = Western Aphasia Battery – Revised, Aphasia Quotient; CLQT+ = Cognitive Linguistic Quick Test+; ACOM = Aphasia Communication
Outcome Measure; TPO, Y;M = time post-onset, years, months; Ed = education level; Time = duration of conversation in minutes’ seconds”; NLC = non-linguistic cognition score;
WNL = within normal limits; Coll. = college; Cauc. = Caucasian; Utt = number utterances; bold = female; W = number words; MLU = Mean Length of Utterance in words; TTR =
Type Token Ratio; * = used Canadian American English until age 6, then immersed in American school; Cond = conduction ǂ = reports 5 left hemisphere strokes; H.S. = high
school; Hispan. = Hispanic; ** = First language was Spanish until age 6, then immersed in American school; italics = extended transcription, for P3, because partner told a story for
2’53”; for P8 and P19, to obtain > 300 words; for P18, to allow participant to complete topic; Min = minimal aphasia, WAB score > 93.8; Mod = moderate; TCS = transcortical
sensory aphasia; Grad. = graduate degree; A-A = African-American; TCM = transcortical motor aphasia; # = < 300 words, visit 2 conversation had fewer than 300 words, so sample
1 was truncated so the two sample sizes would be similar; ~ = First language was Korean until age 6, then immersed in American school; ỻ = reports 2 left hemisphere strokes;
Wern = Wernicke’s aphasia.
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Table 2
Matched Participants Without Aphasia, Demographics and Conversation Data
CONVERSATIONS
ID
M1

Age
43

M2

71

M3

45

M4

48

M5

62

M6

74

M7

42

M8

62

M9

55

M10

37

M11

78

M12

45

M13

73

M14

56

M15

77

M16

64

M17

40

M18

63

M19

62

M20

67

Ed/ Race
Coll./
Cauc.
Coll./
Cauc.
H.S./
Hispan.
Coll./
Cauc.
Grad./
A-A
Coll./
Cauc.
Coll./
A-A
Coll./
Cauc.
Coll./
Cauc.
Grad./
Cauc.
Coll./
Cauc.
Grad./
Asian
H.S./
Cauc.
Coll./
Cauc.
Grad./
Cauc.
H.S./
Cauc.
Coll./
Cauc.
Grad./
Cauc.
H.S./
Cauc.
Coll./
Cauc.

Partner/Age/Time
Visit 1
Visit 2
S/30
J/34
8’11”
8’11”
F/33
K/26
8’48”
8’32”
T/34
L/25
8’05”
8’14”
U/39
V/52
8’13”
8’11”
E/41**
S/30
8’02”
8’04”
C/37
J/34
8’13”
8’11”
R/27
W/25
8’14”
8’10”
X/28^
B/57
8’12”
8’04”
X/28^
B/57
8’20”
8’02”
Q/32
B/56
9’33”
9’12”
X/28^
B/57
8’22”
8’01”
M/36
AA/34
8’17”
8’00”
S/30
C/37
8’19”
8’13”
N/59
Y+/48
8’10”
8’10”
V/52
Q/32
8’25”
8’11”
N/59
B/57
8’59”
8’05”
F/33
Q/32
8’10”
8’02”
Y+/48
F/33
8’34
8’52”
Z/28
T/34
8’01”
8’22”
S/30
D/32*
8’12”
9’26”

Production Data
Visit 1
Visit 2
Utt: 92
W: 982
Utt: 121
W: 1018
MLU: 10.39 TTR: .37
MLU: 8.22 TTR: .31
Utt: 103
W: 956
Utt: 88
W: 810
MLU: 9.07 TTR: .35
MLU: 8.94 TTR: .39
Utt: 141
W: 1157
Utt: 139
W: 1274
MLU: 8.05 TTR: .31
MLU: 9.00 TTR: .28
Utt: 112
W: 887
Utt: 90
W: 641
MLU: 7.86 TTR: .36
MLU: 7.08 TTR: .42
Utt: 88
W: 580
Utt: 144
W: 1179
MLU: 6.55 TTR: .40
MLU: 7.93 TTR: .31
Utt: 135
W: 1154
Utt: 146
W: 1146
MLU: 8.32 TTR: .31
MLU: 7.72 TTR: .33
Utt: 160
W: 1291
Utt: 136
W: 1118
MLU: 7.96 TTR: .30
MLU: 8.14 TTR: .29
Utt: 126
W: 1021
Utt: 167
W: 1253
MLU: 7.99 TTR: .31
MLU: 7.43 TTR: .31
Utt: 153
W: 1153
Utt: 161
W: 1318
MLU: 7.42 TTR: .30
MLU: 8.07 TTR: .28
Utt: 93
W: 828
Utt: 134
W: 956
MLU: 8.70 TTR: .36
MLU: 7.08 TTR: .31
Utt: 145
W: 1189
Utt: 142
W: 1257
MLU: 8.18 TTR: .34
MLU: 8.75 TTR: .32
Utt: 154
W: 1430
Utt: 96
W: 863
MLU: 9.02 TTR: .24
MLU: 8.71 TTR: .32
Utt: u/a
W: u/a
Utt: u/a
W: u/a
MLU: u/a
TTR: u/a
MLU: u/a
TTR: u/a
Utt: 134
W: 949
Utt: 153
W: 957
MLU: 6.99 TTR: .32
MLU: 6.12 TTR: .31
Utt: 140
W: 931
Utt: 130
W: 920
MLU: 6.60 TTR: .35
MLU: 7.00 TTR: .31
Utt: 132
W: 923
Utt: 136
W: 878
MLU: 6.89 TTR: .35
MLU: 6.36 TTR: .35
Utt: 154
W: 1265
Utt: 150
W: 1384
MLU: 8.05 TTR: .28
MLU: 9.10 TTR: .29
Utt: 114
W: 1043
Utt: 115
W: 962
MLU: 8.81 TTR: .31
MLU: 8.09 TTR: .36
Utt: 157
W: 1309
Utt: 136
W: 1054
MLU: 8.06 TTR: .30
MLU: 7.51 TTR: .32
Utt: 106
W: 975
Utt: 130
W: 1179
MLU: 9.01 TTR: .37
MLU: 8.76 TTR: .35

Note. ID = participant identifier; Ed = education level; Time = duration of conversation in minutes’ seconds”; Coll = college; Cauc.
= Caucasian; Utt = number of utterances; W = number of words; MLU = Mean Length of Utterance in words; TTR = Type Token
Ratio; H.S. = high school; Hispan. = Hispanic; Grad. = graduate school; A-A = African-American; ** = First language was
Spanish until age 6, then immersed in American school; ^ = first language was Polish until age 6, then immersed in American
school; u/a = unavailable; + = bilingual English/Hindi, English is primary language; * = used Canadian American English until age
6, then immersed in American school.

Participants and Conversation Partners
Tables 1 and 2 contain demographic and conversation data for PWA, M-PWoA,
and SLP-Ps.
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Twenty PWA were recruited from university aphasia clinics, aphasia centers, and by
word of mouth in four northeastern states of the United States. The PWA met the following
criteria (self-report for a, c-e): a) age between 18-75 years; b) adequate hearing per pure-tone
threshold screening at 40 decibels in at least one ear (aided or unaided, but no participant wore
hearing aids); c) adequate aided/unaided vision to participate in testing; d) no history of learning,
speech or language disability, mental health or neurological condition, other than one or more
left cerebrovascular accidents (CVAs) resulting in aphasia, at least 6 months prior to the study ;
e) monolingual speaker of Standard American English, or if an additional language was reported,
no self-rating proficiency score exceeded “3” on a 1-7 point Likert scale (1 = non-fluent; 7 =
native-like proficiency) for speaking, reading, writing, and comprehension in formal/informal
situations (based on Muñoz & Marquardt, 2003); f) no more than moderate cognitive impairment
as assessed by the non-linguistic portion of the Cognitive Linguistic Quick Test – Plus (CLQT+;
Helm-Estabrooks, 2017); g) adequate comprehension to participate in conversation, assessed
informally and via the Western Aphasia Battery – Revised (WAB-R; Kertesz, 2006).
Twenty M-PWoA were recruited in three of the same states as the PWA via community
flyers, word of mouth, and an online database of research participants, ResearchMatch. MPWoA were eligible for the study if they matched one of the PWA for gender, age (± 5 years),
self-identified ethnicity, and education. Each M-PWoA met the same inclusion criteria as the
PWA, except for never having had a CVA. Accordingly, the WAB-R and CLQT+ were not
administered. Instead, cognition within normal limits as assessed by the Montreal Cognitive
Assessment (MoCA; Nasreddine et al., 2005) was required.
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The SLP-Ps volunteered their time and were certified and licensed to practice in the
United States, and were experienced in working with PWA. SLP-Ps were either professionally
employed in a medical setting or were enrolled in an SLP doctoral program, thus
cognitive/communication abilities were assumed adequate, and none reported otherwise.
Procedure
While the focus of this study is unstructured conversation, the experimental condition
included three controls to maximize the potential that the conversations would have similar
interactional features. First, conversation dyads consisted of individuals who had never met one
another before, thus each participant conversed with a different SLP-P at each visit. Secondly,
each dyad was told that the conversations were intended to be social. It was emphasized that
there was no agenda, topic, or particular language skill of interest. Third, the protocol was
developed to minimize the potential influence of the testing environment (room and personnel)
on the social conversation, thus data collection took place in two different rooms, and the SLP-Ps
participated in only a social capacity; they had no role in details of study administration such as
management of the recording devices.
Visit Structure
The research visits were typically completed within two weeks (Boyle, 2014; Fitzpatrick
et al., 1998). However, scheduling for P11 required visits 15 days apart. Likewise, 4 M-PWoA
required visits scheduled further apart (M222, 24 days; M233, M244, 15 days; M295, 16 days).
The PWA did not have any individual or group speech/language therapy between the research
visits. At the first visit participant questions were answered and informed consents were signed
after review with the first author. Data collected included: medical, social, and language history;
discourse samples, hearing screening, language/cognitive testing (for PWA) and cognitive
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screening (for M-PWoA). The PWA also completed the ACOM self-rating (Hula et al., 2015).
Discourse samples were always collected prior to language/cognitive testing for the PWA to
prevent frustration, fatigue, or other factors from the testing experience from influencing the
language samples.
During visit 2, another set of the same discourse samples was collected. All PWA were
offered to complete testing at the second visit, which several preferred. P18 attended 3 visits
because he preferred to complete the WAB-R on a separate day than the language samples.
When testing occurred over multiple days, the formal test batteries were each administered in
their entirety within one session. When some of the testing was deferred to visit 2, the discourse
samples were collected first.
The discourse samples consisted of one conversation at each visit and two monologue
story narratives elicited using two wordless picture books (Picnic by McCully, 1984; and Good
Dog Carl by Day, 1985). Only the conversation data are reported in the current investigation.
Collection of the two stories and conversations was counterbalanced within and across visits.
Thus, visit 1 entailed collection of a conversation followed by the monologues for half the
participants, while the other half had this ordering reversed. At visit 2, each participant’s data
collection ordering was the reverse of what it had been for that person’s first visit. Visits were
ordered identically for the PWA and their corresponding M-PWoA.
Conversation context: Environment and facilitation of casual conversation
The visits were conducted at Teachers College, Columbia University and at locations
convenient for participants, such as in their homes, nearby churches, and another university lab.
Two separate rooms were used for testing and for the conversations to minimize any potential
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influence that the testing environment and experience could have on the conversational
interaction. Each room was outfitted with a table and chairs.
Similarly, to further circumscribe the testing experience to the testing room, the first
author avoided spending time in the room dedicated to the conversation because she conducted
the cognitive/language testing. She entered the conversation room briefly to show participants
where to sit, bring in the SLP-P, and to make introductions. Before leaving the room, she turned
on the recording equipment, answered questions if needed, and told the dyad that she would
return in 15-20 minutes. This protocol prevented the SLP-P from taking on an authoritarian role,
which could impact the interaction.
In addition, before entering the conversation room, the first author explained the purpose
of the conversation to the participant, describing it as a social, relaxed, casual interaction.
Participants were told that conversations could flow naturally from topic to topic, that either
person could start the conversation, and that no specific topic needed to be discussed. They were
told they could communicate in any way they wished, including, but not limited to verbal
language, writing, drawing, and gesture. Participants knew the conversation partner was an SLP
experienced in working with PWA, but that the conversation was not a therapy session or
interview. Participants could ask questions, and they all confirmed they understood the intention
for a casual/social conversation.
SLP-P Social Conversation Training and Fidelity
A Conversation Collection Protocol (CCP; Appendices 1 and 2) was developed to train
the SLP-Ps to use social conversational behaviors, based on Conversation Analysis literature
(Sacks et al., 1974; Schegloff & Sacks, 1973; Schegloff et al., 1977). SLP-Ps were trained to use
social conversational behaviors because people understand the activity type in which they are
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engaged based on contextual cues provided by the partner and environment (Gumperz, 1992),
and we wished to collect casual, unstructured conversation that were social in nature. Thus,
training the SLP-Ps to use social conversation behaviors was intended to engender social
conversation behaviors by the participants. The CCP includes behavioral guidelines for the SLPP to set the context for a social conversation (Appendix 1), and an utterance-by-utterance
decision-making flowsheet for the communication partner (Appendix 2). The CCP emphasizes
providing adequate time for the PWA to convey ideas, accepting multimodal communication,
and eliminating therapeutic instruction. The first author conducted 45-50 minute CPP trainings
for the SLP-Ps, which also included a) excerpted readings from several journal articles
highlighting facilitation of social interactions with PWA (Hengst & Duff, 2007; Hengst, Duff, &
Jones, 2019; Simmons-Mackie & Damico, 1999; Simmons-Mackie & Damico, 2008); b)
viewing and discussion of videoclips illustrating social and interview/structured conversations
collected during the pilot work for this study; and c) a 7-item knowledge quiz completed
following the training (Supplemental Table 1; all SLP-Ps scored 100%).
Protocol fidelity was evaluated for each conversation using a 9-item rating completed by
the first author while viewing the video recording of each conversation (Supplemental Table 2).
Fidelity was 98.0% for conversations with PWA, and 99.7% for conversation with M-PWoA.
Conversation Measures
Measures of linguistic skills central to English language production often impaired in
aphasia were selected for investigation (Leaman & Edmonds, 2019a). In addition, given a need
for psychometrically sound measures (Boyle, 2020; Pritchard et al., 2018), only measures that
have demonstrated either adequate IRR or TRT stability or both were selected (Leaman &
Edmonds, 2019a; 2019c; in press), as they show potential as meaningful outcome measures.
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Each measure is applied at the utterance-level, except for the percent Correct Information Unit in
Conversation (%CIUconv; Leaman & Edmonds, 2019c), which is a word-level measure. If errors
are self-corrected, the corrected version is the one rated by the utterance-level measures. As a
word-level measure, the %CIUconv is applied to both the incorrect production and subsequent
self-correction. See Appendix 3 for a summary of the measures.
Communicative Success (CS)
CS is a global measure of how effectively the idea and information are communicated
within context, and includes all verbal/nonverbal aspects of communication, and was developed
(Leaman & Edmonds, 2019a) from a similar measure designed for structured conversation
(Ramsberger & Rende, 2002). The rater considers his or her own understanding of the utterance
in context, as well as the communication partner’s apparent understanding as judged by the
partner’s next turn behavior (Schegloff, 2007). CS is measured on a 4-point scale, with 1 (i.e.,
not successful) indicating that the utterance was not in any way understandable; 2 (minimally
successful) indicating only the general gist was understandable; 3 (mostly successful) indicating
that most of the utterance was understood with no more than minimal inferencing; and 4
(successful) indicating that the no inferencing was needed by the listener and the message was
clearly communicated. Utterances that comment on performance, such as “I can’t think of it”
receive a score of 4 if appropriate and understandable in the ongoing context. Circumlocutions
that convey an idea effectively receive a “4” (e.g., “feed the one that barks?” spoken by a dog
owner to a family member).
Complete Utterance (CU)
The CU is a two component measure (Edmonds et al., 2009) that evaluates a) the
integrity of the subject-verb-(object, if required) sentence frame, referred to as the SV(O)
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component; and b) the relevance of the lexical items used in the SV(O) part of the sentence,
known as the REL component. Each component receives a binary (+/-) score. If the subject, verb
or obligatory object is missing, then SV(O) is scored -SV(O). If the lexical items in the SV(O)
portion of the sentence are not relevant in context, REL is scored -REL. An individual’s
language skills can be analyzed for %SV(O) or %REL accuracy, or the two measures can be
combined to yield a %CU accuracy (i.e., an utterance rated +SV, +REL = +CU). Similarly, when
a (-) rating occurs for either component or both components, a -CU score is realized (i.e., -SV,
+REL = -CU; +SV, -REL = -CU; -SV, -REL = -CU).
Errors of morphology and verb production (e.g., conjugation/tense) do not negatively
affect SV(O) and REL. Further, REL is rated only for lexical items that are present in the SV(O)
sentence frame. Vague language (e.g., unreferenced pronouns; words like “thing” or “stuff”) are
scored -REL, unless the rater determines that such language reflects typical use in conversation.
For example, “she likes knitting, sewing, and that kind of stuff” (Brown & Yule, 1983; Leaman
& Edmonds, 2019a; Overstreet, 1999). Elliptical utterances (i.e., utterances that omit lexical
items that can be inferred from context, such as “I like sardines”/”For real?”) are not scored for
the CU (or its components) as elliptical utterances do not require the SV(O) sentence frame
components, so penalizing their absence is not appropriate. If a complex utterance contains two
SV(O) sentence frames, the least intact utterance is scored.
Grammaticality (GR)
This measure captures grammatical errors such as plurality, verb tense, missing auxiliary
verbs, incorrect verb conjugation, missing or wrong functor words, and any other grammatical
error that is not already accounted for by the SV(O) component of the CU. For example, an
utterance missing a subject but otherwise grammatically intact, such as “ate spaghetti” will
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receive a score of +GR, and a score of -SV(O) to account for the missing subject. However, a
sentence such as “She eated spaghetti” would receive a score of -GR for incorrect use of the past
tense -ed, but +SV(O) because the utterance includes the required subject-verb-object
components.
Referential Cohesion (REF)
Utterances with personal or demonstrative pronouns are scored as to whether the
pronouns are tied appropriately to a referent noun (which may be provided by either speaker).
Referent nouns are usually antecedent to the pronoun (i.e., anaphoric construction, e.g., “my
sister Lizzy, she’s an artist”), but referent nouns can also follow the pronouns, (i.e., cataphoric
construction, e.g., “she, my sister Lizzy, is an artist”). Appropriately tied anaphoric and
cataphoric constructions are scored +REF. When the referent is missing or if it is ambiguous
because several competing options are available, the utterance is scored -REF.
There are a number of instances in which pronouns are used but REF is not scored, as
follows. When speakers use pronouns to refer to environmental objects accompanied by
pointing, an explicitly stated noun is not required (deictic use; e.g., “look at this” while showing
a newspaper clipping; “we went there” while drawing a map and pointing to mountains), so REF
is not scored (Boschi et al., 2017; March et al., 2006). While lexical retrieval difficulty may lead
to PWA strategically using deixis in this way more frequently than PWoA, a -REF score would
unjustly penalize a typical conversational phenomenon. Further, in English pronouns may be
used in context appropriately without need for a specific referent because a more general referent
is available and the pronoun can be understood from general world knowledge (Brown & Yule,
1983). For instance, in discussing borrowing books from the library, a speaker might say “they
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don’t charge a fine if you return the book within 2 days of the due date”. In this situation “they”
does not require a prior noun (e.g., “the librarians”), and thus REF is not scored.
Expletive pronouns (i.e., dummy pronouns) which are used for grammatical construction,
such as “it is five o’clock” or “there are three kids fishing” are not referential (Eriksen et al.,
2015) and are not scored. First and second person pronouns, “I” and “you”, and the proximal
pronoun “here” are not scored, because these pronouns do not require a prior noun; context
allows the speakers to assume their meaning. Likewise, “we”, when used to refer to the two
individuals in the room is not scored. However, when “we” is used to refer to membership in a
group outside of the immediate environment (such as one’s family; “we go to the beach every
summer”) it is scored for REF, unless a general world knowledge context has been introduced
into the conversation, such as “growing up” and the speaker says “we built forts under the dining
room table”. In this case the use of “we” fits the general world knowledge guideline of children
playing, and does not need a prior referent, and is not scored. There is a degree of subjectivity in
these interpretations which are accounted for through the reliability procedures (see Reliability
section).
Percent Correct Information Unit in Conversation (%CIUconv)
This is a measure of informativeness adapted for conversation from Nicholas and
Brookshire’s 1993 CIU measure used in structured monologue (see instructions in Leaman &
Edmonds, 2019c). Each intelligible word is coded [W], of these, each informative word is coded
[+CIU]. The %CIUconv is calculated as #[+CIU] ÷ #[W].
In the current work, however, we have made a change to the published instructions for
%CIUconv. We no longer use %CIUconv to rate utterances designated as having the meaning of
“yes”, such as: yes, yeah, yup, yep, ok, alright, uhhuh, which we refer to as YES utterances.
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Leaman and Edmonds (2019c), raise concern about rating YES utterances because they are often
used as a back-channeling or social device to indicate interest and to encourage the speaker to
continue. This interactional use can be quite variable, and if so, data could be skewed for both
IRR and TRT stability of the measure, yet would not be reflective of the intention of the measure
which is to evaluate informativeness. Through use of the measure in the current work, we found
that this could occur for occasional participants, although in the previous study Leaman and
Edmonds (2019c) found negligible differences in the data whether YES words were included or
not. Nicholas and Brookshire (1993) made a similar decision to not score the word “and” in their
seminal work introducing the CIU. In line with omitting YES data from analysis, we have
likewise omitted utterances meaning “no” (e.g., nope, nah, uhuh, etc.).
Global Coherence Scale Adapted to Conversation (GCSconv)
The 4-point GCS was developed to evaluate the coherence of each utterance to the
overall meaning of a structured elicited monologue discourse (Wright & Capilouto, 2012; Wright
et al., 2013). We use the version adapted for conversation (Leaman & Edmonds, in press) in the
current study. A rating of “4” indicates that the utterance is coherently related to the topic, with
adequate inclusion of needed information and orienting information (who, what, where, when, as
needed) for the listener to easily interpret the utterance in context. A rating of “1” indicates that
the utterance is entirely unrelated to the topic. Levels “2” and “3” fall between these extremes,
with “3” requiring some minimal inferencing for the listener to interpret how the utterance is
coherent to the topic, and “2” being a remote, yet still related utterance.
Transcription
Our transcription procedures are based on the Analysis of Speech Unit, a methodology
for transcription of conversation (Foster et al., 2000; Leaman & Edmonds, 2019a). In this
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procedure, each independent clause is segmented as its own utterance. Dependent clauses are
segmented with the independent clauses they modify. Elliptical clauses are segmented
independently and are defined as any partial clause that can be recovered as an independent
clause within context of the ongoing conversation. For instance: Speaker 1: “I’m really hungry./”
Speaker 2: “Me too. / Let’s get a pizza./”. Speaker 2’s verbalization “me too” is an elliptical
utterance that is recoverable as “I am hungry too”.
Transcription included words, noises, false starts, revisions, abandonments, gestures, and
overlap. Remarkable paralinguistic features (e.g., prosodic features, facial expression) were
transcribed, but this was not routine because video recordings of the conversations were always
viewed during coding, allowing inclusion of these data in the coding process when appropriate
(e.g., for the CS measure).
The first author transcribed an 8-12 minute segment of every 15-20 minute conversation.
Transcription began at the first new topic after 2 minutes had elapsed from the beginning of the
recording. This time lag allows the dyad to become accustomed to being filmed (Beeke et al.,
2007; Goodwin, 1981). Transcription continued for at least 8 minutes and a minimum of 300
words, and stopped at the next topic-ending. For several participants, additional transcription
time was needed, and for one PWA the entire recorded sample did not contain 300 words (see
Table 1: P3, P8, P18, P19).
Utterance Designator Codes
We developed a system of Utterance Designator Codes (UDCs), used at the time of
transcription to identify and describe certain utterances prior to linguistic coding. When coding
unstructured casual conversation, interpretation of the interactional purpose of the utterance is
required because this contextual understanding can impact certain coding decisions. For instance,
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utterances that are either overlapped or interrupted by the partner are not coded because speakers
will often defer their turn abruptly to cede the floor to the other individual. Coding such an
utterance would unjustly penalize the interrupted speaker, so in this example we needed all
coders to know which utterances are identified as overlaps/interruptions to preclude coding for
that utterance. Differentiation between overlap and interruption is more subjective than one
might expect (Tannen, 1994), necessitating a procedure to identify such utterances prior to
linguistic coding. One option for identifying such utterances would be for the first author to
unilaterally identify and mark utterances prior to linguistic coding. However, reliability was
conducted for the UDCs, reducing the subjectivity of the first author. UDCs allow these types of
utterances to be treated in a manner that is reliable and uniform across coders.
UDCs are only used to designate particular utterances that if left undesignated would
later have an impact on two or more measures. If only one measure would be affected, the
decision-making process about the interactional status of that utterance occurred at the time of
coding for that measure. In the overlap/interruption example, all 8 measures are impacted by an
utterance designated as “overlapped or interrupted” because none of the codes are applied to
such utterances. Without UDCs, there is potential that some raters would not interpret an
overlap/interruption behavior while others would, resulting in a situation where the same
utterances would not be uniformly coded for each code. This was our experience in the
preliminary stages of the current work.
UDCs were used to designate 5 types of utterances as follows: unanalyzable utterances
(due to overlap/interruption; due to the speaker using a noise in the utterance in place of a word;
due to unintelligibility); verbatim repeated utterances, because several codes required
determination as to whether verbatim repetition was used for emphasis or not (impacts
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%CIUconv, GC); commentary utterances, defined as utterances where the participant
commented on his or her performance, i.e., “I don’t know the word” (impacts %CIUs, GCS);
utterances with referential pronouns (impacts CS, REL, %CIUs, GCS, REF); and incomplete
utterances (impacts all codes).
For the UDC incomplete utterance category, utterances were subcoded for the coders’
perceived reason for incompleteness. Such subcoding was needed because unstructured
conversations contain many instances of utterances left incomplete intentionally rather than due
to lexical retrieval difficulty. Differentiation of the reason for an incomplete utterance was
needed for subsequent accurate use of the linguistic measures. For instance, revisions occur often
in conversation when the speaker shifts utterance content and/or structure mid-utterance
(aposiopesis; Haravon et al., 1994; Marini et al., 2011). Utterances identified as revisions receive
the %CIUconv measure (consistent with Nicholas & Brookshire, 1993; see Leaman & Edmonds,
2019c), but are not coded for the other measures (Leaman & Edmonds, 2019a; Marini et al.,
2011). Likewise, speakers often trail off or “elect” to leave the end of an utterance unspoken,
such as in the common phrase “and so…”. This behavior is frequently seen in topic-ending
sequences where it is a key interactional component used by speakers to cue one another that the
topic is coming to an end (Maynard, 1980; Schegloff & Sacks, 1973). Lastly, incomplete
utterances could be left incomplete or “abandoned” because of lexical retrieval difficulty, which
we identified based on the participant’s verbal and nonverbal behaviors. Abandoned utterances
are coded for all eight measures.
Incomplete utterance subcodes were subjected to reliability as to whether they were
identified as incomplete due to a) revision or election, or b) due to abandonment. Although all
three codes were used for data keeping (revision, election, abandonment), because incomplete
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and elected utterances were treated the same way for subsequent linguistic coding (i.e., received
%CIUconv codes but no other codes), no differentiation was made between these two codes for
reliability purposes.
It is possible that participants may sometimes have been so adept at resolving subtle
lexical retrieval difficulties with revision that raters applied the revision code rather than the
abandonment code. If this happened, subsequent coding for the linguistic measures would not
reflect the lexical retrieval difficulty and thus be inflated for that utterance. However, despite this
risk of under-identification of abandonments, the decision was made to differentiate revisions
from abandonments because without such a differentiation speakers would either be a) penalized
for every incomplete utterance (overestimating impairment by penalizing all incomplete
utterances, including revisions) or b) penalized for no incomplete utterances (underestimating
impairment by effectively removing the incomplete utterances, including the abandonments from
the data). Neither of these scenarios would be close to an accurate reflection of the impact of
lexical retrieval on conversation. The former would penalize participants for use of a typical
conversational interaction, revision (Schegloff, 2007), and the latter would prevent analysis of
utterances containing evidence of lexical retrieval difficulty, obviating the point of studying
language in PWA where the hallmark difficulty is in lexical retrieval. Further, if a participant
managed lexical retrieval difficulty in such a subtle way as to appear as a typical revision, in
other words undetectable, it would likely have very little impact on overall communication.
Reliability
Four speech language pathology graduate students were trained as research assistants
(RAs). Training included verbal and written instructions for transcription and coding, followed
by hands-on practice with feedback from the first author. Training took approximately 5 hours
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for transcription and 2 hours for each code. The first author transcribed and coded 100% of every
conversation, and the RAs did the same for a minimum of 34% of every conversation for
reliability purposes.
Point-to-point transcription reliability was completed for: words, utterance segmentation,
and missed utterances. Missed utterances were rare and typically consisted of missed
overlapping turns (e.g., “mhm” or “yeah”), and each was counted as 1 error against the overall
reliability. The overall transcription reliability is reported, as well as itemized reliability for
words and segmentation, because segmentation reliability has recently been identified as a
challenge in discourse analysis (Spell et al., 2020). Transcription reliability is: PWA: overall
91.2% (range 83.5%-96.5%); for words 93.4% (range 81.1%-98.3%); for segmentation 89.6%
(range 84.3%-96.3%). For M-PWoA: overall 93.7% (range 84.3%-98.7%); for words 95.7%
(range 88.2%-99.4%); for segmentation 89.5% (range 78.1%- 97.0%).
UDC reliability was: PWA 94.0% (range, 80.0%-100.0%); M-PWoA 93.2% (range,
78.7%-100.0%; low end of range reflects 1 transcript in which the RA didn’t code referential
pronouns).
IRR for coding is reported in the results. For each measure, if raters were within 5% of
each other, the first author’s scores were used. Differences > 5%, were resolved by collaborative
review. Occasionally raters disagreed on an utterance’s elliptical status. These discrepancies
were resolved by collaborative review, ensuring coders had identical data sets when applying
CU, SV(O), and REL.
Results
Preliminary Analyses
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Preliminary analyses were conducted to contextualize the unstructured conversational
data (Supplemental Table 3). Gender, ethnicity, and education were matched for 100% of the
PWA/M-PWoA. There was no significant age difference between the PWA and the M-PWoA. In
addition, there were no significant differences between the ages of the SLP-Ps who participated
in conversations 1 and 2 with either the PWA or M-PWoA. SLP-Ps were significantly younger
than their partners in each of the two participant groups.
Mean length of utterance (MLU; Brown, 1973, for words), and type token ration (TTR;
Johnson, 1944) were analyzed to determine the extent of similarity between the two samples for
the PWA as evaluated by intraclass correlation (ICC). The data met the required assumptions to
conduct an intraclass coefficient correlation (ICC), and two-way random effects models were
used with consistency agreement for single measures, with the following results for the PWA:
MLU: (α = .912; [95% confidence interval = .792- .964]; p-value = .000); and TTR: (α = .798;
[95% confidence interval = .558-.915]; p-value = .000). The correlation is very strong for MLU,
and strong for TTR (Koo & Li, 2016). Likewise, the vocabulary participants used in their two
conversations was analyzed at the group level using a database of frequency of vocabulary words
in American English (Brysbaert & New, 2009; van Heuven et al., 2014). There was a strong
correlation for the vocabulary items in the two conversations for the PWA, evaluated with
Pearson’s product moment correlational procedure (r = .818, p = .000), although the relationship
was not significant between the two samples for the M-PWoA data. Lastly, a topic analysis was
conducted, demonstrating that topic-initiating turns were distributed close to evenly between the
partners (PWA initiated 43.8% of topics; M-PWoA initiated 50.3% of topics). These data show
that both groups shared contribution to directing the conversation with their partners. Topics
tended to focus on family, work, living arrangements, sports, television/movies, music, travel,
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and medical issues, consistent with topic typically discussed in casual conversation (Davidson et
al., 2003; Kellerman, 1989; Leaman & Edmonds, 2019a).
For RQs 1 and 2, consistent rater pairs were used so that the ICC procedure could be used
for the parametric data. The Holm-Bonferroni correction was used to determine significance
when multiple tests were conducted. For RQs 4 and 5 it was decided a priori to evaluate the data
in conversation 1.
Research Question 1: IRR for Each Measure for Each Group (PWA and M-PWoA)
PWA. Data were non-parametric, thus Spearman’s rho (ρ) rank correlation procedure
was conducted to evaluate RQ1. Results are reported in Table 3 (Individual data in Supplemental
Table 4).
Table 3
Interrater Reliability and Test-Retest Stability of Measures for People with Aphasia
Interrater Reliability
Test-Retest Stability
ỻ
Measure
p-value
p-value
Coefficient ρ
Coefficient ρỻ
CS
0.895
.000*
0.798
.000*
SV(O)
0.924
.000*
0.645
.002*
REL
0.743
.000*
0.563
.010*
CU
0.941
.000*
0.761
.000*
GR
0.835
.000*
0.729
.000*
REF
0.869
.000*
0.368
.121
%CIUconv
0.912
.000*
0.746†
.000**
GCSconv
0.878
.000*
0.668
.000*
Note. ỻ = Spearman’s correlation; CS = Communicative Success; *significant per Holm-Bonferroni
correction for multiple tests; SV(O) = Subject+Verb+(Object, if required); REL = Relevance in the
sentence frame; CU = Complete Utterance; GR = Grammaticality; REF = Referential Cohesion;
%CIUconv = percent Correct Information Unit in Conversation; †intraclass correlation conducted for
%CIUconv, 95% confidence interval = .463-.891; ** significant < .01; GCSconv = 4-Point Global
Coherence Scale in Conversation.

M-PWoA. %CIUs was normally distributed, thus a two-way random single measures
ICC with absolute agreement was conducted. ICC = 0.890, with a p-value of .000 (95%
confidence interval = .802-.940). The other measures were not normally distributed,
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demonstrating extremely minimal variability in the data, precluding statistical analysis. Thus,
point-to-point reliability was conducted, with the following results: CS: 98.97%; SV: 96.49%;
REL: 99.22%; CU: 96.30%; GR: 97.42%; REF: 99.71%; GCS: 98.3%. See Supplemental Table
5 for individual data.
Research Question 2: TRT Stability of Measures in Conversations for Each Group.
PWA. %CIUconv was parametric, thus a two-way random effects, single measures ICC
with consistency agreement evaluated TRT stability. The remaining non-parametric measures
were evaluated with Spearman’s rho (ρ) rank correlation procedure. See Table 3 for results
(individual data in Table 4).
M-PWoA. All data demonstrated minimal variation, precluding statistical analysis.
Descriptive data for the measures demonstrate that the largest absolute mean difference between
conversations for the group data never exceeded .038 (%CIUconv), and no absolute standard
deviation was greater than .033 (%CIUconv). See Supplemental Table 6 for further data.
Research Question 3: Minimal Detectable Change for PWA Conversations
MDC was calculated with a 90% confidence interval (MDC90; Donoghue & Stokes,
2009) as follows: MDC90 = SEM *√2 * 1.65, where SEM is the Standard Error of Measurement,
calculated: (SEM) = s√1 − 𝑟, where s is the standard deviation of the absolute differences
(Nicholas & Brookshire, 1993) between the two conversations for each measure, and r is the
correlation coefficient for each measure (i.e., either Spearman’s ρ or ICC coefficient; J. Oleson,
personal communication, February 3, 2020). The MDC90 criteria for demonstrating change for
each measure, based on these data, are as follows: CS = 14.4 percentage points; SV = 4.7; REL =
13.9; CU = 8.5; GR = 7.5; %CIUconv = 5.7; GCSconv = 14.8; REF is not reported as TRT
stability was not significant.
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Table 4
People with Aphasia: Individual Data for Each Measure in Conversations 1 and 2
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ID
P1
P2
P3
P4
P5^
P6
P7
P8*
P9
P10
P11
P12^
P13
P14
P15
P16
P17^
P18^
P19*
P20

CS
Cv1
3.472
3.794
2.466
3.877
3.404
3.788
3.345
3.000
3.821
3.652
3.870
3.755
3.866
3.917
3.559
3.897
3.346
2.767
3.022
3.519

CS
Cv2
3.650
3.604
2.851
3.800
3.049
4.000
3.574
3.083
3.407
3.796
3.958
3.525
3.943
3.925
3.635
3.898
3.264
3.261
2.888
3.656

SV(O)
Cv1
0.929
0.928
0.556
0.911
0.729
0.891
0.906
0.333
0.961
0.962
0.951
0.989
0.979
0.963
0.898
0.951
0.690
0.809
0.074
0.892

mean
s.d.
min
max
a.m.d.

3.507 3.538
0.414 0.364
2.466 2.851
3.917 4.000
0.180

0.815
0.240
0.074
0.989

SV(O)
Cv2
0.935
0.973
0.534
0.892
0.625
0.981
0.896
0.359
0.957
0.950
0.965
0.897
0.957
0.965
0.980
0.923
0.770
0.742
0.062
0.841

REL
Cv1
0.714
0.897
0.515
0.933
0.882
0.922
0.718
0.821
0.892
0.861
0.951
0.848
0.964
0.944
0.847
0.975
0.714
0.478
0.862
0.824

REL
Cv2
0.903
0.635
0.759
0.973
0.898
0.962
0.887
0.769
0.623
0.950
0.953
0.805
0.957
0.957
0.765
0.945
0.805
0.697
0.778
0.915

CU
Cv1
0.643
0.825
0.343
0.867
0.647
0.828
0.671
0.308
0.863
0.823
0.902
0.837
0.943
0.916
0.746
0.926
0.536
0.383
0.064
0.716

CU
Cv2
0.839
0.649
0.397
0.865
0.568
0.943
0.826
0.231
0.580
0.888
0.929
0.724
0.913
0.930
0.745
0.879
0.655
0.530
0.037
0.756

GR
Cv1
0.750
0.913
0.694
0.906
0.882
0.937
0.888
0.837
0.894
0.689
0.899
0.802
0.954
0.972
0.701
0.929
0.947
0.683
0.667
0.882

GR
Cv2
0.912
0.946
0.833
0.902
0.887
0.943
0.909
0.740
0.835
0.767
0.840
0.718
0.966
0.959
0.862
0.947
0.900
0.892
0.562
0.905

REF
Cv1
0.867
0.847
0.273
0.905
0.897
0.870
0.600
0.889
0.927
0.600
0.974
0.923
0.898
0.970
0.875
1.000
0.688
0.220
1.000
0.903

REF
Cv2
1.000
0.486
0.500
0.941
0.920
0.926
0.765
0.200
0.738
1.000
1.000
0.917
0.967
1.000
0.522
0.981
0.960
0.597
n.a.
0.818

%CIUc
Cv1
0.628
0.774
0.475
0.674
0.506
0.725
0.543
0.598
0.730
0.679
0.697
0.805
0.890
0.663
0.717
0.814
0.491
0.507
0.715
0.678

%CIUc
Cv2
0.638
0.678
0.584
0.674
0.499
0.802
0.515
0.635
0.661
0.688
0.798
0.616
0.803
0.679
0.693
0.790
0.585
0.571
0.681
0.669

GCSc
Cv1
3.679
3.736
3.167
3.979
3.733
3.892
3.413
3.451
3.826
3.701
3.878
3.747
3.922
3.917
3.860
3.963
3.676
2.986
3.309
3.727

GCSc
Cv2
3.771
3.488
3.258
3.732
3.745
3.987
3.556
3.417
3.471
3.865
3.925
3.534
3.967
3.972
3.755
3.952
3.821
3.400
3.107
3.847

Data Summary
0.810
0.243
0.062
0.981
0.035

0.828
0.847
0.138
0.113
0.478
0.623
0.975
0.973
0.102

0.689
0.694
0.245
0.247
0.064
0.037
0.943
0.943
0.088

0.841 0.861
0.105 0.100
0.667 0.562
0.972 0.966
0.067

0.806
0.802
0.223
0.234
0.220
0.200
1.000
1.000
0.185

0.665
0.116
0.475
0.890

0.663
0.089
0.499
0.803
0.054

3.678
3.678
0.275
0.259
2.986
3.107
3.979
3.987
0.142

Note. ID = participant identifier; CS = Communicative Success; Cv1 = conversation 1; Cv2 = Conversation 2; SV(O) = Subject+Verb+(Object); REL = Relevance in SV(O) frame;
CU = Complete Utterance; GR = Grammaticality; REF = Referential Cohesion; %CIUc = %Correct Information Units in Conversation; GCSc = 4-point Global Coherence Scale in
Conversation; bold = difference exceeds 10%, or .3 for CS/GCS, not marked for CU and REF; italics = minimal aphasia; ^ = moderate fluent aphasia; * = moderate nonfluent
aphasia; n.a. = not applicable/no occurrences; s.d. = standard deviation; min = min score for measure; max = maximum score for measure; a.m.d. = absolute mean difference
between the two samples.

Research Question 4: Extent of Differences Between the Two Groups
Severely restricted variability in the data from M-PWoA precluded statistical analysis of
the data. Descriptive data demonstrate that the means for all measures were higher for the MPWoA than the corresponding means for the PWA. Individual PWA demonstrated accuracies
above the minimal accuracy demonstrated by the M-PWoA for 19/80 (23.75%) data points. See
Table 4 and Supplemental Table 6.
Research Question 5: Normative Range for Each Measure
Low-end for range of normal function was evaluated as 𝑥 ±1 standard deviation. The
benchmarks are: CS = 3.97; SV = .965; REL = .992; CU = .962; GR = .965; REF = .994; %CIUs
= .798; GCS = 3.97. See Table 5 and Supplemental Table 6 for further descriptive data.
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Table 5
Visit 1 Group Level Descriptive and Normative Data for PWA and M-PWoA
M-PWoA
mean (s.d.)
range
3.989 (.016)
3.946-4.000

PWA
mean (s.d.)
range
3.507 (.414)
2.466-3.917

SV(O)

.983 (.018)
.944-1.000

.815 (.240)
.074-.989

REL

.997 (.005)
.985-1.000

CU

Cut-point for
typical range
of function
(mean-1 s.d.)
3.97

#PWoA
> cut-point
0

#M-PWoA
< cut-point
3
(M6, M11, M20)

96.5%

2
(P12^, P13)

4
(M3, M6,
M9, M20)

.828 (.138)
.478-.975

99.1%

0

5
(M2, M9, M14,
M17, M18)

.980 (.017)
.944-1.000

.689 (.245)
.064-.943

96.2%

0

4
(M3, M6,
M9, M20)

GR

.983 (.019)
.934-1.000

.841 (.105)
.667-.972

96.5%

1
(P14)

3
(M11, M19, M20)

REF

.999 (.005)
.985-1.000

.806 (.223)
.220-1.000

99.4%

2
(P16; P19*)

2
(M14, M17)

%CIUconv

.835 (.038)
.767-.905

.665 (.116)
.475-.890

79.8%

3
(P12^, P13,
P16)

4
(M9, M11,
M15, M18)

GCSconv

3.989 (.021)
3.924-4.000

3.678 (.275)
2.986-3.979

3.97

1
(P4)

3
(M11, M15, M20)

Measure
CS

Note. M-PWoA = matched participant without aphasia; s.d. = standard deviation; PWA = person with aphasia; # = number; CS =
Communicative Success; SV(O) = subject-verb-(object); ^ = moderate fluent aphasia; REL = Relevance in SV(O) sentence frame;
CU = Complete Utterance; GR = Grammaticality; REF = Referential Cohesion; italics = minimal aphasia, WAB AQ > 93.8 cut-off;
* = moderate nonfluent aphasia; %CIUconv = %Correct Information Units in Conversation; GCSconv = 4-point Global Coherence
Scale in Conversation.

Discussion
This study evaluates IRR and TRT stability, and provides normative data for 8 measures
of linguistic production in PWA and M-PWoA during unstructured casual conversation. Each
participant held a conversation with an unfamiliar SLP-P, without pre-specification of topic, so
as to maximize the ecological validity of the conversation. Below is a discussion of the
psychometric findings followed by discussion regarding notable observations for a number of the
measures.
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For the PWA, IRR for each measure is significant, with strong to very strong positive
correlations. TRT correlations were positive and significant for all measures except for REF,
which demonstrated a poor, non-significant correlation. The correlation was moderate for REL,
and strong to very strong for the remaining measures. The strength of the correlations for CS,
CU, GR, and %CIUconv make these measures suitable for use with group data (i.e., ≥ .70;
Boyle, 2014; Fitzpatrick et al., 1998); GCSconv approached this criterion, with a correlation
coefficient of .668. For the M-PWoA, point-to-point IRR and TRT evaluated by descriptive data
were excellent for all measures.
The findings largely parallel our previous research (Leaman & Edmonds, 2019a; 2019b,
2019c; in press), with the addition of SV(O) demonstrating strong TRT stability (it had not
previously). However, the correlation coefficients are lower in the current work. The current
sample is larger than the previous sample, but is similar in mix between fluent/nonfluent
participants (i.e., 87-90% of participants fluent in both works) and between people with mild
versus moderate to severe aphasia (70-75% mild; both works). Two different conversation
partner types (a familiar home-communication partner and an SLP-P) participated in the
conversations in the earlier research, while the current study used an unfamiliar SLP-P in each
conversation. It was expected that use of similar partner types would maintain or increase the
TRT stability of the measures, thus the lower correlations are unexpected. However, the previous
work also noted wide confidence intervals for each measure, indicating a need for further
research.
It also may be that the current larger sample size provides a greater diversity of PWA in
terms of how they produce conversation, which could account for the differences in extent of
correlation for participants in the two studies. Although both studies included a similar balance
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of PWA for severity/type of aphasia, these diagnoses are based on the WAB-R which is not
sensitive to language production in conversation. Thus, presentation of aphasia in conversation
may not parallel classifications defined by the WAB-R, limiting the utility of considering
individuals similar to one another based on WAB-R diagnosis. This is demonstrated in the
current data. For instance, P15’s score (97.2) on the WAB-R places her above the criterion for
having aphasia (93.8), and she also had the highest WAB-R score in the study, yet she
demonstrates 15/16 linguistic scores in conversation that are considerably lower than the criteria
set by the normative data. Further, individuals with seemingly similar WAB-R diagnoses
perform quite differently from one another in conversation (e.g., see individual data for P1 and
P6, both with mild anomia). In addition to providing a possible explanation for differences
between two studies, this observation illustrates that aphasia severity/type is not predictive of
linguistic ability conversation. This indicates that selecting and designing treatment to meet the
everyday language needs of PWA cannot be adequately or comprehensively evaluated
throughout use of a structured test battery. Understanding language production in conversation
requires evaluation of language production in conversation.
Referential Cohesion in Conversation
One measure, REF demonstrated poor non-significant TRT reliability for the PWA,
consistent with previous findings which suggested that this measure could be susceptible to
varying conversation conditions such as the partner’s behavior or topic (Leaman & Edmonds,
2019a). Examination of the conversations for the 10 participants who had differences > 10
percentage points between conversations further suggests that REF may be influenced by
interactional/behavioral conditions such as: the number of topics introduced by the PWA (often
with underspecified referents), the number of turns during which the PWA chooses to persist
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with trying to explain novel information with an underspecified referent, how often the partner
provides a referent, how often abandoned phrases occur such as “it’s …” (often so vague as to be
rated REF-). A thorough analysis is beyond the scope of this study, but the observations made
regarding REF are consistent with observations made by Leaman and Edmonds (2019a).
In addition, the data suggest that the instability of REF may also be related to the small
sample sizes for REF because pronouns do not occur in every utterance. REF was rated as few as
4 times per conversation and as often as 77 (mean=33.39; s.d.= 18.52). Small sample sizes can
result in differences between samples (Brookshire & Nicholas, 1994), because in small samples
each single occurrence of an error results in a relatively greater reduction in the overall accuracy
(e.g., 4/5 = 80% accuracy while 19/20 = 95% accuracy). For the 10 participants who
demonstrated greater than 10% difference in accuracy for REF between their two conversations,
there was a trend of a smaller REF sample size than for the participants whose differences
between conversations were less than 10 percentage points.
Measures of Lexical Retrieval
The REL and %CIUconv measures both evaluate aspects of lexical retrieval, yet REL
demonstrates moderate TRT stability while %CIUconv demonstrates strong TRT stability. In our
pilot work a similar relationship occurred, with %CIUconv demonstrating very strong TRT
stability and REL demonstrating strong stability (Leaman & Edmonds, 2019c). The difference in
the strength of the correlations for %CIUconv and REL appears to be related to two primary
differences between the constructs that each measure evaluates. First, REL is an utterance-level
measure applied only to utterances requiring SV(O) structure, while %CIUconv is a word-level
measure, applied to both elliptical and SV(O) utterances. This results in a sample size for
%CIUconv that is far greater than the sample size for REL (%CIUconv total sample for PWA =
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14,246; REL = 3246). At an individual level, a mean of 81.15 utterances were rated for REL per
PWA conversation (range 28-140 utterances, s.d. 27.90), and a mean of 356.15 words were rated
for %CIUconv (range = 233-399, s.d., 36.00; parameters controlled as sample was never allowed
to exceed 400 words, Brookshire & Nicholas, 1994).
Secondly, and perhaps of even greater importance in understanding the difference in TRT
stability between REL and %CIUconv is the content of the language evaluated by each measure.
REL evaluates the relevance of only nouns/pronouns and verbs that occur only in the SV(O)
sentence frame of the utterance. Thus it does not evaluate other parts of speech, and does not
capture any of the language in subordinate or elliptical clauses, or in incomplete utterances
(unless incomplete due to abandonment and the fragment makes evident that the intention was an
SV(O) sentence frame, e.g., “I was …”). Thus, REL captures only noun and verb errors,
hallmark symptoms of aphasia. Further, REL measures nouns and verbs solely in utterances
requiring a basic level of syntax (i.e., the SV(O)), which is a production task which may be more
taxing to the speaker than production of single words. Higher complexity may impact the
integrity of the output because cognitive linguistic resources must be devoted to syntax,
semantics, and lexical retrieval, rather than to only semantics and lexical retrieval needed for
single word production.
In contrast, %CIUconv evaluates all parts of speech in all utterance types, including
interjections and single word utterances (except “yes” and “no” utterances). This means that
%CIUconv is less sensitive to the noun and verb errors than REL because it also captures
articles, adverbs, adjectives, interjections carrying meaning (e.g., “wow”), and single words,
which may be easier to produce and some of which may be overlearned and frequently used in
conversation (e.g., “really”?). Further, %CIUconv does not penalize omission of functor words,
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thus it is not sensitive to such errors. This contributes to the stability of the measure in
comparison to REL, because %CIUconv includes present and accurate functors, but does not
penalize speakers for omission of functors seen often in people with nonfluent aphasia who
produce telegraphic language. REL in contrast is not bolstered in a similar way by intact functor
words because it measures only content words in a restricted portion of the utterance. Given
these differences in the measure constructs and applications, and the high frequency of lexical
retrieval difficulty in aphasia, it is expected that stability for REL would be relatively lower than
%CIUconv, because it is more sensitive to the specific deficits demonstrated in PWA.
Examination of Individual Data for PWA
Data were examined for each measure at an individual level because group data may
obscure individual findings and this analysis allows further insight to the relationships between
inter- and intraindividual variation in conversation and aphasia classification by severity/type.
The criterion for stability was set as ≤ 10% between and individual’s two visits (Best et al., 2011;
Cameron et al., 2010; Leaman & Edmonds, 2019a; Nicholas & Brookshire, 1993). For the two 4point scales, GCS and REL, the criterion was ≤ .30, because this represents 10% of the available
3-point range (i.e., 1 to 4; Hesketh et al. 2008; Leaman & Edmonds, 2019a). We excluded CU
and REF, because the former is a composite measure of SV and REL, and the stability of the
latter has been established as not significant making further analysis superfluous. Of the
remaining 6 measures, 103/120 (85.8%) of the data points demonstrate differences across
conversations meet the stability criterion of 10% or less variation (or .3 for the CS and GCSconv
measured on scales with a 3 point spread; Hesketh et al., 2008; Leaman & Edmonds, 2019a; see
Table 4). Ten participants demonstrated no differences > 10% across conversations for any of the
6 measures. This included people with a wide variety of severities/types of aphasia, suggesting
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that there is no pattern for stability related to severity or fluent/nonfluent designations. For the
other 10 participants, REL varied by > 10% the most often (in 6 conversations); followed by CS
and GR (4 each); GCS (2); and %CIUconv (1). There was no apparent pattern relating degree of
variation for any of these measures with either severity or type of aphasia.
Normative Data from M-PWoA
Means for all measures in both conversations were lower for the PWA than the MPWoA. First visit data were used to determine normative data with cut-off points between the
two groups (M-PWoA (mean-1 standard deviation)). 9/80 (11.25%) data points for the PWA fell
above this cut-off in visit 1(Table 5), and 20/160 (12.5%) for both visits combined.
%CIUconv
The normative data from the M-PWoA show minimal variation between conversations
for all measures. Accuracy for all measures was nearly at ceiling, except for %CIUconv.
%CIUconv is not expected to be at ceiling, even in people without communication disorders, as
it is a word-level measure of informativeness, which is defined as information which is accurate,
informative and relevant to the context (for scoring, see: Leaman & Edmonds, 2019c for
%CIUconv; Nicholas & Brookshire, 1993 for %CIU). The normative performance findings in
conversation (M-PWoA, Conv 1 mean = .835 ± .038, Conv 2 = .843 ± .039) are consistent with
Nicholas and Brookshire’s (1993) findings for the group means for 3 monologue data sets, which
ranged .86-.87 ± .06. They report a normative cut-off score, of .76-.78, calculated as two
standard deviations below the control subjects’ mean as the benchmark. We used a cut-off score
calculated as one standard deviation below the M-PWoA mean (.80), so the measure is sensitive
to detection of reduced informativeness in people with mild and minimal aphasia who are often
underdiagnosed, leading to reduced intervention access and availability (Cavanaugh & Haley,
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2020; Fromm et al., 2017). This benchmark is consistent with a calculation made based on
Nicholas and Brookshire’s (1993) published data that indicates a 1 standard deviation cut-off for
their data is .80-.81. Thus, informativeness is highly regular in the M-PWoA across discourse
contexts, with a group mean of about 85%, and a cut-off score of 80%.
CS and GCSconv
CS and GCSconv were also not anticipated to be at ceiling in the M-PWoA, because
speakers are not always successful in what they are attempting to communicate, nor are they
always coherent (Charolles, 1983; van Dijk, 1977). The M-PWoA group mean for GCSconv is
3.99 for both conversations, with a cut-off score of 3.97, which is marginally higher than most of
the data reported by Wright and colleagues for procedural discourse (3.88 ± .17 younger adults,
and 3.80 ± .25 older adults; Wright et al., 2014) and for a variety of narrative discourse
subgenres (3.93 ± .13, Wright et al., 2013; 4.0 ± .09 and 4.0 ± .12). No data have been previously
reported for PWoA for the CS measure, but the current data indicate that in casual, firstencounter conversations M-PWoA perform at ceiling on this measure (data for conversation 1
and 2: 3.99 ± .016; 4.00 ± .012).
SV, REL, GR, REF
These measures are very close to ceiling for the M-PWoA, with mean accuracies ranging
98-100%. However, examination of the individual data indicates a pattern in which SV and GR
were slightly below 100% for most conversations (< 100% for 26/40 (65.0%) conversations for
SV; and 26/40 (65.0%) for GR). Only 4 participants demonstrated no errors for SV, and only 3
participants demonstrated no errors for GR. Of these individuals, 2 demonstrated no errors for
either measure in either conversation (P10 and P18). For the total sample, SV(O) errors occurred
59/4098 times (.0144), and GR errors occurred 69/4335 (.0159) times. Most SV(O) errors
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consisted of omission of the subject, which is often acceptable in casual contexts (Brown &
Yule, 1983). These omissions were counted as errors so as to collect data demonstrating the
frequency of incomplete SV structures in everyday language, as such data are sparse (92%
accuracy reported for obligatory pronouns, 97% for obligatory verbs in a structured interview,
Salis & Edwards, 2004; 98% reported for accurate agents in Cinderella story, and 95% in
structured conversation, Thompson et al., 1995), and not specific to unstructured conversation.
The GR measure captures a wide variety of errors, and no error pattern emerges. It is difficult to
compare this measure to other broad measures of grammaticality because GR does not include
sentence frame errors because those errors are captured by the SV(O) measure.
The data indicate that it is not uncommon for PWoA to frequently produce at least a few
grammatical and/or syntactic errors in everyday conversation, information which is useful for
assessment and treatment planning. A further note highlighting the flexibility of
syntactic/grammatical production in conversation is the occasional difficulty the raters for the
IRR procedures had making judgements of sentence frame integrity and grammaticality.
However, neither rater tended to have a stricter adherence to prescriptivist syntax/morphology
than the other; each at times was more stringent than the other in interpretation of acceptability
of production of structural elements.
In contrast to the findings for SV(O) and GR, scores below 100% accuracy for REL and
REF were much more infrequent (REL 10/40 conversations (25.0%); REF 3/40 conversations
(7.5%)). No M-PWoA made errors for REL or REF in both conversations. For the total sample,
errors were extremely rare, occurring for 3/1928 (.0016) of the items scored for REF, and
14/4098 (.0034) of those scored for REL. These two measures convey core meaning, with REL
capturing nouns and verbs, and REF capturing adequate use of cohesion to convey meaning
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across sentences (Hasan & Halliday, 1976; Liles, 1985). Although errors for all measures were
infrequent for the M-PWoA, errors in SV(O) and GR occurred approximately 10 times more
often than errors in REF, and approximately 4.5 times more often than errors in REL. These data
suggest that in relative terms, PWoA invest resources to produce language accurately that is key
to meaning while allowing more flexibility with grammatical/syntactical aspects of language
which can potentially be more easily inferred or glossed by the listener.
While the REF measure does not demonstrate adequate stability to be used for research or
clinical purposes, deficits in production of cohesive discourse warrant intervention if desired by
the PWA, because the results do indicate that if errors of referential cohesion are occurring with
any degree of frequency, this is very likely reflective of the aphasia. In addition, errors of
referential cohesion can be quite detrimental to cohesion and coherence of discourse (Leaman &
Edmonds, in press; Wright and Capilouto, 2012, Marini et al., 2011; Sherratt, 2007 ). Thus,
rehabilitation efforts focused on cohesion may be desirable or important to some people with
aphasia, perhaps especially those with mild or minimal aphasia because they use complex
discourse necessitating cohesion and because errors of referential cohesion often persist
(Cavanaugh & Haley, 2020; Fromm et al., 2017).
Limitations and Future Directions
Most of the participants in the current study present with mild aphasia, thus further
investigation of these measures in people with moderate aphasia and those with minimal aphasia
(i.e., above the WAB cut-off score for aphasia) would further extend knowledge regarding the
psychometric integrity of these measures in these subpopulations. In addition, this study suggests
that severity of aphasia as diagnosed in formal test batteries may not be a good indicator of the
impact aphasia has on conversational language. Thus, investigation of the measures in additional
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participants across the aphasia severity range would also provide valuable data for more
comprehensively understanding the relationship between language skills as evaluated in test
batteries with language skills as used in everyday life. Further investigation of the sensitivity of
the measures to detect change following treatment is needed, although one such study has been
conducted (Obermeyer et al., in press). In addition, given that structured monologue is the most
typically used discourse context in clinical and research settings, research exploring the
relationship of these measures across discourse contexts is needed. Findings from such research
would have impactful implications providing needed data to understand the extent to which
structured monologue language samples can predict language production in everyday
conversation. Lastly, investigating reliable methods to make measurement of everyday
conversation more clinically accessible is needed. One possibility is use of auditory-perceptual
ratings and dynamic magnitude estimation, procedures which have demonstrated strong
correlations for some linguistic measures with listeners’ holistic ratings in monologic discourse
(Casilio et al., 2019; Kong & Wong, 2018 (in Cantonese); Rogalski et al., 2020; Webster et al.,
2019). Research investigating the minimal time required for reliable measurement of linguistic
variables in conversation would also serve the purpose to improve time efficiency for use of
these measures.
Conclusions
This study extends research indicating that reliable measurement of language production
in PWA during everyday conversations is possible. Further, this study establishes normative data
for 8 measures of language in conversation, provides outcome benchmarks needed to determine
meaningful change for each measure following intervention, and protocolizes a methodology for
collecting conversations that is sensitive to conversational subgenres and context. The findings
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demonstrate strong to very strong IRR for all measures, and strong TRT stability for most of the
linguistic measures investigated (although a measure of referential cohesion, REF, was not
significant). The normative data indicate that PWA, even those with very minimal aphasia,
demonstrate differences in language production skills in conversation when compared to MPWoA. Further, aphasia type/severity diagnoses made by test battery assessment does not reflect
language production difficulties demonstrated in conversation. Overall, this research contributes
to bridging impairment and functional rehabilitation efforts by providing measures that can
evaluate existing aphasia interventions and inform development of future interventions for their
impact on language production in the context most needed and requested by PWA and their
families, conversation.
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Appendix 1
Conversation Collection Protocol: Setting the Context for a Casual Conversation

Component

Description

Casual Conversation

Time
Partner*
Space
Training for SLP

Let the participants know ahead of the conversation that:
▪
A social, casual-type, everyday conversation is desired
▪
There is no topic or agenda for the conversation
▪
No topic is provided, topics can shift as they do in everyday
conversation
▪
Either partner can start the conversation
15-20 minutes; analyze a middle section about 10 minutes long
SLP or a family or friend (“home-partner”)
A casual, comfortable space; if testing is being conducted, use separate
spaces for
testing and the conversation (if possible)
Do/Don’t list below
Readings on conversational environment, interactions, and types of
conversation**
Utterance-by-utterance decision-making flowsheet, Appendix 2

SLP and Home Partner Protocols
Home Partner

SLP-Partner

Instructions: We’d like to get an idea of what typical, everyday conversations are like
at home.
▪
Please video record a conversation for 15-20 minutes on any topic(s)
▪
Neither partner needs to do anything special
▪
We aren’t looking for the person with aphasia to demonstrate any particular
language skills or knowledge
▪
Partners can use speech, gestures, writing, drawing (have paper/pen available)
Minimize clinical feel of the conversation and maximize the casual feel with these
techniques:
DO:
▪
Show interest with
▪
Eye contact
▪
Body language
▪
Nodding, saying “mhm”
▪
Make comments
▪
Share stories about yourself
▪
Allow topic to shift naturally
▪
Give plenty of time
▪
Silence is ok
▪
Be receptive to and accept all
communication modalities
▪
If you don’t understand, say so
▪
Paraphrase what you do
understand

DON’T
▪
Ask lots of questions
▪
No phonemic or semantic
cueing
▪
Request correct verbal words or
better production if you
understand
▪
Don’t request verbal production
of ideas that are communicated
nonverbally
▪
Request person to tell you
something you already know
▪
Act like an interviewer (if you
notice it feels like an interview,
try making comments and/or tell
a story about yourself)
▪
Tell or instruct the person
regarding strategies or how to
communicate

Note. *Partners: The current study made use of unfamiliar SLP partners only, no home-partners participated; see Leaman &
Edmonds, 2019a for information about using Home-Partners (linguistic findings were similar for both partner-types in casual
conversations); **Readings: excerpts were used from: Hengst & Duff, 2007; Hengst, Duff, & Jones, 2019; Simmons-Mackie &
Damico, 1999; Simmons-Mackie & Damico, 2008.
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Appendix 2
Conversation Collection Protocol: Utterance-by-Utterance Decision-Making

1. Participant says something
2. If partner understands: follow pathway to left, and continue conversation
3. If partner doesn’t understand: follow pathway to right
a. If partner has a guess: follow pathway to center
i.
If guess was correct: follow pathway to left, and continue conversation
ii.
If guess was wrong: go to 3b
b. If partner needs clarification: say “I don’t understand”*
i.
Wait for response, provide as much time as the person with aphasia needs
▪
If partner understands: follow pathway to left, and continue
conversation
▪
If partner doesn’t understand: say “I don’t understand”*, return to 3b
▪
Procedure cycles up to three times if needed
c. If partner still doesn’t understand after 3 cycles, partner can use therapy techniques
such as suggesting a strategy, giving choices, etc., or partners may decide to let it
go/move on
Note. *= partner says “I don’t understand”, “I didn’t get that”, “can you tell me again” or a comparable request to have the
utterance stated again; partner’s request is not scripted, partner does not assist or instruct participant (unless requested to do
so), strategies are not suggested; participant can use any and all communication modalities desired, and partner accepts all
modalities and does not request a verbal production if the nonverbal is understood.
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Appendix 3
Summary of Measures and Example of Coding
Measure
Description and Scoring Summary
CS*
Communicative Success

CU^
Complete Utterance

SV(O)^
Subject-Verb(Object), if required

REL^
Relevance
in SV(O) frame

%CIUConvỻ & %CIU~
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Correct Information Units

GR*
Grammaticality

REF*
Referential Cohesion

GCSconvǂ & GCS**
Global Coherence Scales

- Rate successfulness of the utterance
▪
Include nonverbal/contextual information, and partner’s behavior/response
▪
Commentary on performance like, “I’m stuck”, is scored [CS4] in conversation, [CS1] in monologue
- Determine CU score based on the scores of the SV(O) and REL components (see below)
▪
If SV(O) and REL both (+), score [+CU]; If either SV(O) or REL is (-), score [-CU]
▪
Do not use the CU to score elliptical utterances in conversation, because SV(O) structure is not needed

Scoring
4-point
scale

+/-

- Score whether the subject, verb, and object (if required) are present or not.
▪
If all the parts are present, score [+SV(O)]; If any part is missing, score [-SV(O)]
▪
Do not penalize other grammatical errors (e.g., morphology, tense, conjugation, etc.)
- Score whether words in the SV(O) part of sentence, are relevant in context or not
▪
If pronouns are unclear because they are not referring to a noun, score [-REL]
▪
If vague words are used (thing, stuff, etc.), score [-REL]
▪
if the vague word is acceptable in conversation, e.g., “I like knitting, sewing, and that stuff”, score [+REL]
▪
Commentary on performance like, “I’m stuck”, score [+REL] in conversation and [-REL] in monologue
- Score each word for informativeness in context (see references below for detailed instructions for each).
▪
Each intelligible word is scored as [+W]; then score each [+W] as [+CIU] if informative, [-CIU] if not
informative
▪
Do not code for words meaning “yes” or “no”
- Score grammatical errors not already accounted for by SV(O)
▪
Errors such as tense, conjugation, use of functors/articles, missing auxiliary verbs, score [-GR]

+/-

- Score whether demonstrative and personal pronouns are used appropriately referring to a noun
▪
Does not have test-retest stability in conversation, requires multiple baseline samples
▪
If pronouns appropriately refer to a noun, score [+REF], (he/him; she/her; they/them; we; it; there; those;
that)
▪
Don’t score if prior noun not needed (e.g., “I”; “you”; “here”, or person points to object and says “that”, etc.)

+/-

- Score for coherence of utterance to the topic (see note below for references to detailed instructions for each)
▪
Commentary on performance like “I’m stuck”, is not scored in conversation; score [GCS1] in monologue

4-point
scale

+/-

+/-

+/-

Example: partner states: “My friend’s daughter has pet chickens”
PWA: She[W][CIU] chickens[W][CIU] yard[W][CIU]? [S3][-SV(O)][+REL][-CU][-GR][+REF][G4]
Analysis: (%CIUconv: each word is informative; CS: listener needs to inference a bit; SV(O): missing verb; REL: words are relevant; CU: [-SV(O)][+REL] = [-CU]; GR: errors
present; REF: “she” refers appropriately to “friend’s daughter”; GCSconv: utterance is coherent to topic).

PWA: Chicken[W][CIU] read[W]?

[S2][-SV(O)][-REL][-CU][-GR][G2]

Analysis: (%CIUconv: chicken is informative, read is not; CS: listener doesn’t know what is being asked about the chicken; SV(O): required object is missing; REL: read is not
relevant to an action taken by chickens; CU: [-SV(O)][-REL] = [-CU]; GR: errors present; GCSconv: utterance is coherent in that it relates to chickens, but so little is stated that
listener doesn’t know exactly what is being said about chickens, thus scored as remotely related).
Note. * = Leaman & Edmonds, 2019a; ^ = Edmonds, Nadeau, & Kiran, 2009, Leaman & Edmonds, 2019b; ỻ = Leaman & Edmonds, 2019c; ~ = Nicholas & Brookshire, 1993; ǂ =
Leaman & Edmonds, in press; ** = Wright & Capilouto, 2012.

Supplemental Table 1
Collecting Conversations Post-Training Quiz for Speech Language Pathologist - Partners
1. If you don’t understand what the person with aphasia is trying to tell you, how many times should
you have the person keep trying before you provide help? __answer: “3x”____
2. (Circle One) You should OR should not share brief comments or stories about yourself.
3. It is okay for the conversation to shift naturally and take unexpected turns: T / F
4. You should be sure that the person with aphasia produces each word correctly: T / F
5. If you think you understand what the person with aphasia is trying to say, it’s ok to guess: T / F
6. You should ask a lot of yes/no or closed-ended questions, so that the person with aphasia can
respond with as minimum effort as possible: T / F
7. You should ignore the person with aphasia’s use of alternative means of communication, such as
writing, drawing and gesturing: T / F
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Supplemental Table 2
Partner Session Fidelity Rating Form
Target to Maintain
Fidelity to Protocol

Rating Parameter
1. Number of phonemic cues provided by partner

0

2. Number of semantic cues provided by partner

0

3. Number of suggestions for alternative strategies by partner

0

4. Number of correct production sequences started by partner (i.e., request
for correct word production)

0

5. Number of test questions by partner (asking questions which the partner
already knows the answer to)

0

6. Number of times the partner requests verbal production of effective
nonverbal communication

0

7. Does a question/answer routine occur for 5 consecutive cycles without
any comments or elaboration from either partner (i.e., is the interaction
becoming interview-like?)

NO

8. Does the partner share at least 2 personal vignettes, stories, comments;
may be as short as 1 utterance each; e.g., “Oh, I love going to the
movies too”, etc.

YES

9. Does the partner make use of back-chaneling devices (mhm, head nods,
yeah, etc.) at least 10 times?

YES
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Supplemental Table 3
Group Age Differences
Conversation
PWA.Conv 1
PWA.Conv 2

Age Differences between groups of SLP-Ps and Participants
SLP-P,
Participant,
mean age (s.d.)
mean age (s.d.)
U
37.4 (10.5)
27.00
58.3 (13.5)
41.5 (13.2)
58.3 (13.5)
69.00

z
-4.697
-3.552

p-value
.000*
.000*

M-PWoA.Conv 1
M-PWoA.Conv 2

36.7 (10.1)
39.5 (12.1)

-4.470
-3.833

.000*
.000*

Age Differences between groups of SLP-Ps
SLP-P 1,
SLP-P 2,
mean age (s.d.)
mean age (s.d.)
U
37.4 (10.5)
223.50
41.5 (13.2)

z
.640

p-value
.522

36.7 (10.1)

-.611

.541

Conversation
SLP-Ps in PWA
conversations
SLP-Ps in
M-PWoA
conversations

58.2 (13.1)
58.2 (13.1)

39.5 (12.1)

35.00
58.50

177.50

Note. SLP-P = speech language pathologist-partner; s.d. = standard deviation; U = Mann-Whitney test coefficient; z = z-score
criterion; PWA.Conv 1 = conversation 1 held by PWA; * = significant < .01; PWA.Conv 2 = conversation 2 held by PWA; MPWoA.Conv 1 = conversation 1 held by M-PWoA; M-PWoA. Conv 2 = conversation 2 held by M-PWoA.
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Supplemental Table 4
People With Aphasia: Interrater Reliability Data
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ID
P1.Cv1
P1.Cv2
P2.Cv1
P2.Cv2
P3.Cv1
P3.Cv2
P4.Cv1
P4.Cv2
P5.Cv1^
P5.Cv2^
P6.Cv1
P6.Cv2
P7.Cv1
P7.Cv2
P8.Cv1*
P8.Cv2*
P9.Cv1
P9.Cv2
P10.Cv1
P10.Cv2
P11.Cv1
P11.Cv2
P12.Cv1^
P12.Cv2^
P13.Cv1
P13.Cv2
P14.Cv1
P14.Cv2
P15.Cv1
P15.Cv2

CS
R1
3.690
3.750
3.764
3.531
2.250
2.690
4.000
4.000
3.171
3.030
4.000
4.000
3.348
3.390
2.923
3.065
3.824
3.500
3.750
3.765
3.806
3.967
3.810
3.778
3.927
3.935
3.950
3.905
3.543
3.857

CS
R2
3.462
3.800
3.685
3.406
2.154
2.621
3.870
4.000
3.111
3.212
3.891
3.890
3.149
3.710
2.885
3.053
3.629
3.500
3.909
3.792
3.588
3.900
3.710
3.658
3.925
3.894
3.950
3.905
3.405
3.826

SV(O)
R1
1.000
0.929
0.921
0.920
0.507
0.773
0.900
1.000
0.667
0.667
0.833
0.971
0.868
0.873
0.444
0.350
0.929
0.800
0.944
0.921
0.938
0.960
0.984
1.000
0.962
0.952
0.974
0.951
0.900
1.000

SV(O)
R2
1.000
0.929
0.952
0.920
0.494
0.727
0.871
1.000
0.704
0.667
0.833
0.971
0.923
0.863
0.400
0.389
0.893
0.733
0.919
0.976
0.903
0.960
0.969
0.963
0.961
0.952
0.974
0.951
0.900
0.944

REL
R1
0.636
1.000
0.873
0.600
0.597
0.636
0.933
1.000
0.815
0.704
0.875
0.971
0.816
0.848
0.833
0.800
0.893
0.600
0.944
0.947
0.938
0.880
0.820
0.857
0.981
0.952
0.974
0.951
0.733
0.824

REL
R2
0.636
1.000
0.825
0.560
0.727
0.591
0.903
1.000
0.889
0.963
0.958
0.971
0.923
0.888
0.800
0.722
0.750
0.867
0.946
0.951
0.871
0.840
0.859
0.815
0.941
0.881
0.949
0.902
0.667
0.833

CU
R1
0.636
0.929
0.794
0.640
0.351
0.546
0.867
1.000
0.593
0.593
0.708
0.943
0.684
0.785
0.389
0.200
0.857
0.400
0.889
0.895
0.875
0.840
0.803
0.857
0.942
0.905
0.949
0.902
0.633
0.765

CU
R2
0.636
0.929
0.778
0.520
0.351
0.500
0.807
1.000
0.593
0.630
0.792
0.941
0.846
0.763
0.267
0.278
0.679
0.600
0.865
0.927
0.807
0.800
0.828
0.778
0.902
0.833
0.923
0.854
0.600
0.833

GR
R1
0.846
1.000
0.913
0.936
0.663
0.875
0.971
1.000
0.900
0.867
0.966
0.936
0.886
0.933
0.750
0.792
0.906
0.813
0.878
0.689
0.829
0.897
0.765
0.727
0.981
0.907
0.925
1.000
0.629
0.790

GR
R2
0.846
1.000
0.899
0.903
0.783
0.833
0.947
1.000
0.931
0.807
0.862
0.932
0.867
0.921
0.700
0.750
0.844
0.938
0.659
0.778
0.647
0.862
0.765
0.788
0.882
0.884
0.925
0.976
0.750
0.842

REF
R1
0.833
1.000
0.750
0.364
0.263
0.333
0.824
1.000
0.857
0.750
0.900
0.944
0.636
0.682
0.800
0.167
0.875
0.714
0.833
1.000
0.947
1.000
0.938
0.882
1.000
1.000
0.952
1.000
0.600
0.333

REF
R2
0.833
1.000
0.543
0.400
0.350
0.333
0.824
1.000
0.857
1.000
1.000
0.944
0.727
0.636
0.800
0.333
0.706
0.714
0.833
1.000
0.947
1.000
0.923
0.882
0.957
1.000
0.950
1.000
0.600
0.333

%CIUc
R1
0.556
0.746
0.773
0.691
0.476
0.542
0.592
0.693
0.549
0.536
0.690
0.798
0.594
0.559
0.604
0.597
0.826
0.700
0.612
0.728
0.757
0.702
0.788
0.787
0.873
0.737
0.737
0.698
0.736
0.782

%CIUc
R2
0.592
0.747
0.734
0.677
0.517
0.510
0.688
0.721
0.500
0.530
0.690
0.816
0.432
0.556
0.597
0.595
0.770
0.736
0.657
0.733
0.757
0.653
0.810
0.816
0.837
0.757
0.768
0.706
0.734
0.812

GCSc
R1
3.583
3.789
3.609
3.444
2.786
3.158
4.000
3.444
3.438
3.733
3.667
3.981
3.342
3.390
3.350
3.292
3.897
3.400
3.816
3.790
3.710
3.793
3.800
3.800
3.961
4.000
3.900
3.974
3.933
3.750

GCSc
R3
3.667
3.778
3.567
3.500
2.433
3.476
3.857
3.588
3.400
3.733
3.700
3.961
3.513
3.341
3.235
3.500
3.607
3.533
3.667
3.840
3.935
4.000
3.913
3.818
3.980
4.000
4.000
4.000
3.719
3.765

ID
P16.Cv1
P16.Cv2
P17.Cv1^
P17.Cv2^
P18.Cv1^
P18.Cv2^
P19.Cv1*
P19.Cv2*
P20.Cv1
P20.Cv2

CS
R1
3.962
4.000
3.351
3.295
3.276
3.355
2.922
2.948
3.333
3.481

CS
R2
3.679
3.941
2.897
3.289
3.034
3.487
3.059
3.034
3.417
3.593

SV(O)
R1
0.980
1.000
0.531
0.750
0.854
0.755
0.040
0.065
0.955
0.808

SV(O)
R2
0.918
1.000
0.531
0.758
0.857
0.755
0.040
0.065
0.955
0.808

REL
R1
0.980
0.971
0.750
0.813
0.561
0.774
0.760
0.870
0.591
0.962

REL
R2
0.918
0.969
0.906
0.818
0.452
0.642
0.720
0.804
0.636
0.923

CU
R1
0.959
0.971
0.531
0.688
0.512
0.585
0.000
0.065
0.546
0.731

CU
R2
0.857
0.970
0.469
0.697
0.429
0.585
0.000
0.065
0.591
0.769

GR
R1
0.941
0.971
0.971
0.897
0.780
0.903
0.517
0.513
0.739
0.923

GR
R2
0.843
0.971
1.000
0.872
0.800
0.893
0.345
0.436
0.696
0.846

REF
R1
1.000
0.941
0.857
0.941
0.500
0.652
n.a.
n.a.
0.857
0.917

REF
R2
0.958
0.950
1.000
0.944
0.500
0.826
n.a.
n.a.
0.857
0.917

%CIUc
R1
0.822
0.839
0.429
0.511
0.648
0.626
0.746
0.615
0.646
0.589

%CIUc
R2
0.765
0.832
0.440
0.364
0.376
0.611
0.672
0.586
0.608
0.638

GCSc
R1
3.938
3.968
3.667
3.720
3.231
3.471
3.180
3.048
3.600
3.905

GCSc
R3
3.898
3.936
3.529
3.708
3.269
3.214
3.320
2.881
3.700
4.000

Note. ID = participant identifier; CS = Communicative Success; R1 = rater 1; R2 = rater 2; SV(O)= Subject+Verb+(Object); REL = Relevance in SV(O) sentence frame; CU =
Complete Utterance; GR = Grammaticality; REF = Referential Cohesion; %CIUc = Percent Correct Information Units in Conversation; GCSc = 4-point Global Coherence Scale in
Conversation; Cv1= conversation 1; R3 = rater 3; Cv2 = conversation 2; italics = minimal aphasia, WAB AQ > 93.8; ^ = moderate fluent aphasia; * = moderate nonfluent aphasia;
n.a. = not applicable/no occurrences.

201

Supplemental Table 5
Matched Participants Without Aphasia: Interrater Reliability Data
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ID
M1.Cv1

CS
R1
3.966

CS
R2
4.000

SV(O)
R1
0.963

SV(O)
R2
0.963

REL
R1
1.000

REL
R2
1.000

CU
R1
0.963

CU
R2
0.963

GR
R1
1.000

GR
R2
1.000

REF
R1
1.000

REF
R2
1.000

%CIUc
R1
0.831

%CIUc GCSc
R2
R1
0.887 4.000

GCSc
R2
4.000

M1.Cv2

3.973

4.000

0.939

0.970

1.000

1.000

0.939

0.970

1.000

1.000

1.000

1.000

0.923

0.917

4.000

4.000

M2.Cv1

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.793

0.784

4.000

4.000

M2.Cv2

4.000

4.000

0.960

1.000

1.000

1.000

0.960

1.000

1.000

1.000

1.000

1.000

0.882

0.914

4.000

4.000

M3.Cv1

4.000

4.000

0.925

0.825

1.000

1.000

0.925

0.825

0.976

0.951

1.000

1.000

0.823

0.823

4.000

4.000

M3.Cv2

4.000

4.000

0.914

0.914

0.914

0.914

0.829

0.829

0.757

0.892

1.000

1.000

0.866

0.872

4.000

4.000

M4.Cv1

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.959

0.910

4.000

4.000

M4.Cv2

4.000

4.000

0.941

0.941

1.000

1.000

0.941

0.882

1.000

1.000

1.000

1.000

0.883

0.868

4.000

4.000

M5.Cv1

4.000

4.000

0.957

0.957

1.000

1.000

0.957

0.957

1.000

1.000

1.000

1.000

0.893

0.885

4.000

4.000

M5.Cv2

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

0.946

1.000

1.000

1.000

0.801

0.779

4.000

4.000

M6.Cv1

3.979

4.000

0.957

0.913

1.000

1.000

0.957

0.913

1.000

1.000

1.000

1.000

0.833

0.807

3.932

3.886

M6.Cv2

4.000

4.000

0.978

0.978

1.000

1.000

0.978

0.978

1.000

1.000

1.000

1.000

0.849

0.848

3.979

3.936

M7.Cv1

4.000

4.000

0.979

0.958

1.000

1.000

0.979

1.000

1.000

1.000

1.000

1.000

0.815

0.793

4.000

4.000

M7.Cv2

3.950

4.000

1.000

0.974

0.974

1.000

1.000

0.974

1.000

1.000

1.000

1.000

0.772

0.796

3.923

3.949

M8.Cv1

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.894

0.895

4.000

4.000

M8.Cv2

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.835

0.872

4.000

4.000

M9.Cv1

3.981

4.000

1.000

1.000

0.976

1.000

0.976

1.000

0.909

1.000

1.000

1.000

0.786

0.837

3.979

3.958

M9.Cv2

4.000

3.964

1.000

1.000

1.000

1.000

1.000

1.000

0.981

0.981

1.000

1.000

0.696

0.699

4.000

4.000

M10.Cv1

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.817

0.821

4.000

4.000

M10.Cv2

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.794

0.759

4.000

4.000

M11.Cv1

3.930

4.000

0.946

0.944

1.000

1.000

0.946

0.944

0.927

0.927

1.000

1.000

0.890

0.897

3.979

4.000

M11.Cv2

4.000

4.000

0.983

0.983

1.000

1.000

0.983

0.983

0.967

0.983

1.000

0.974

0.941

0.928

4.000

3.967

M12.Cv1

4.000

4.000

0.978

0.978

1.000

1.000

0.978

0.978

0.978

1.000

1.000

1.000

0.847

0.826

4.000

3.977

M12.Cv2

4.000

4.000

1.000

0.967

1.000

0.967

1.000

0.967

0.938

0.969

1.000

1.000

0.854

0.814

4.000

4.000

M13.Cv1

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

0.976

1.000

1.000

1.000

0.841

0.840

4.000

3.907

M13.Cv2

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

0.951

1.000

1.000

1.000

0.838

0.856

4.000

4.000

M14.Cv1

3.974

4.000

1.000

1.000

0.974

1.000

0.974

1.000

1.000

1.000

0.962

1.000

0.757

0.786

3.972

3.974

M14.Cv2

4.000

4.000

1.000

0.978

1.000

1.000

1.000

0.978

1.000

0.979

1.000

1.000

0.753

0.747

4.000

4.000

M15.Cv1

4.000

4.000

0.938

0.938

1.000

1.000

0.938

0.938

1.000

1.000

1.000

1.000

0.742

0.755

3.914

4.000

ID
M15.Cv2

CS
R1
4.000

CS
R2
4.000

SV(O)
R1
0.969

SV(O)
R2
0.875

REL
R1
1.000

REL
R2
1.000

CU
R1
0.969

CU
R2
0.875

GR
R1
0.941

GR
R2
1.000

REF
R1
1.000

REF
R2
1.000

%CIUc
R1
0.804

%CIUc GCSc
R2
R1
0.755 3.935

GCSc
R2
3.935

M16.Cv1

4.000

4.000

0.975

0.974

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.909

0.887

4.000

3.975

M16.Cv2

4.000

4.000

0.971

0.971

1.000

1.000

0.971

0.971

0.917

1.000

1.000

1.000

0.821

0.821

4.000

4.000

M17.Cv1

3.940

4.000

1.000

1.000

0.958

0.979

0.958

0.979

0.959

1.000

0.957

1.000

0.816

0.814

3.978

3.978

M17.Cv2

4.000

4.000

1.000

0.923

1.000

0.974

1.000

0.897

1.000

1.000

1.000

1.000

0.919

0.886

4.000

4.000

M18.Cv1

3.971

4.000

1.000

1.000

0.968

1.000

0.968

1.000

1.000

1.000

1.000

1.000

0.786

0.773

3.969

3.938

M18.Cv2

4.000

4.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.872

0.830

4.000

3.971

M19.Cv1

4.000

4.000

1.000

0.944

1.000

1.000

1.000

1.000

0.974

1.000

1.000

1.000

0.773

0.845

3.971

4.000

M19.Cv2

4.000

4.000

0.969

1.000

1.000

1.000

0.969

1.000

1.000

1.000

1.000

1.000

0.919

0.912

4.000

4.000

M20.Cv1

3.853

4.000

0.882

0.794

1.000

1.000

0.882

0.794

0.912

0.941

1.000

1.000

0.894

0.868

3.906

3.969

M20.Cv2

4.000

4.000

0.895

0.974

1.000

1.000

0.895

0.974

0.976

1.000

1.000

1.000

0.753

0.758

4.000

4.000

Note. ID = participant identifier; CS = Communicative Success; R1 = rater 1; R2 = rater 2; SV(O) = Subject+Verb+(Object); REL = Relevance in SV(O) sentence frame; CU =
Complete Utterance; GR = Grammaticality; REF = Referential Cohesion; %CIUc = Percent Correct Information Unit in Conversation; GCSc = 4-point Global Coherence Scale in
Conversation; R3 = rater 3; Cv1 = conversation 1; Cv2 = conversation 2.
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Supplemental Table 6
Matched Participants without Aphasia: Individual Data for Each Measure in Conversations 1 and 2
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ID
M1
M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12
M13
M14
M15
M16
M17
M18
M19
M20

CS
Cv1
3.987
4.000
4.000
4.000
4.000
3.946
4.000
4.000
3.986
4.000
3.963
4.000
4.000
3.991
3.991
3.992
3.979
3.989
4.000
3.957

CS
Cv2
3.982
4.000
4.000
3.952
3.993
4.000
3.983
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
3.992
4.000
4.000
4.000
4.000

3.989
0.016
3.946
4.000

3.995
0.012
3.952
4.000
0.014

SV(O)
Cv1
0.987
0.989
0.955
1.000
0.985
0.944
0.978
1.000
0.957
1.000
0.976
0.985
1.000
1.000
0.980
0.991
1.000
1.000
0.976
0.955

SV(O)
Cv2
0.968
0.987
0.983
0.987
1.000
0.992
1.000
0.993
0.993
1.000
0.992
1.000
1.000
0.991
0.952
0.991
1.000
1.000
0.991
0.960

REL
Cv1
1.000
0.989
1.000
1.000
1.000
1.000
1.000
1.000
0.991
1.000
0.992
1.000
1.000
0.990
1.000
1.000
0.985
0.989
1.000
1.000

REL
Cv2
0.989
1.000
0.975
0.973
1.000
1.000
0.991
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

CU
Cv1
0.987
0.978
0.955
1.000
0.985
0.944
0.978
1.000
0.948
1.000
0.968
0.985
1.000
0.990
0.980
0.991
0.985
0.989
0.976
0.955

CU
Cv2
0.957
0.987
0.958
0.960
1.000
0.992
0.991
0.993
0.993
1.000
0.992
1.000
1.000
0.991
0.952
0.991
1.000
1.000
0.991
0.960

GR
Cv1
1.000
0.979
0.966
0.990
0.973
1.000
0.993
1.000
0.969
1.000
0.962
0.993
0.984
0.990
1.000
1.000
0.978
1.000
0.954
0.934

GR
Cv2
0.991
0.987
0.918
1.000
0.977
0.993
0.992
1.000
0.986
1.000
0.985
0.977
0.982
1.000
0.982
0.974
1.000
1.000
1.000
0.973

REF
Cv1
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.985
1.000
1.000
0.985
1.000
1.000
1.000

REF
Cv2
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.975
1.000
1.000
1.000
1.000

%CIUc
Cv1
0.855
0.864
0.841
0.905
0.857
0.817
0.874
0.850
0.795
0.840
0.779
0.858
0.841
0.833
0.774
0.893
0.830
0.767
0.804
0.827

%CIUc
Cv2
0.855
0.892
0.863
0.891
0.852
0.856
0.833
0.799
0.782
0.832
0.887
0.831
0.838
0.761
0.809
0.847
0.851
0.869
0.904
0.802

GCSc
Cv1
4.000
4.000
4.000
3.981
4.000
4.000
4.000
4.000
3.992
4.000
3.946
4.000
4.000
3.991
3.924
4.000
3.993
3.989
3.992
3.964

GCSc
Cv2
3.991
4.000
4.000
3.949
4.000
3.992
3.973
4.000
4.000
4.000
4.000
4.000
4.000
4.000
3.981
3.991
4.000
3.932
4.000
4.000

Data Summary
mean
s.d.
min
max
a.m.d.

0.983
0.989
0.018
0.014
0.944
0.952
1.000
1.000
0.014

0.997 0.997
0.005 0.008
0.985 0.973
1.000 1.000
0.007

0.980 0.986
0.017 0.017
0.944 0.952
1.000 1.000
0.016

0.983 0.986
0.019 0.019
0.934 0.918
1.000 1.000
0.015

0.999 0.999
0.005 0.006
0.985 0.975
1.000 1.000
0.003

0.835
0.843
0.038
0.038
0.767
0.761
0.905
0.904
0.038

3.989
3.990
0.021
0.019
3.924
3.932
4.000
4.000
0.016

Note. ID = participant identifier; CS = Communicative Success; Cv1 = conversation 1; Cv2 = conversation 2; SV(O) = Subject+Verb+(Object); REL = Relevance in SV(O) frame;
CU = Complete Utterance; GR = Grammaticality; Ref = Referential Cohesion; %CIUc = %Correct Information Units in Conversation; GCSc = 4-Point Global Coherence Scale in
Conversation; s.d. = standard deviation; min = minimum score for the measure; max = maximum score for the measure; a.m.d. = absolute mean difference between the two
samples.
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Abstract
Purpose: The aim of this study is to evaluate the relationship of linguistic production for 8
measures in unstructured conversation and in a story narrative monologue (SNM) in people with
aphasia (PWA) and in matched participants without aphasia (M-PWoA). These two discourse
contexts are of interest because intervention decisions and efficacy measures are often based on
monologue samples, yet the most frequently used and needed discourse type is conversation.
Patterns of performance between the two groups are evaluated. Interrater reliability (IRR), testretest (TRT) stability, normative data, and minimal detectable change benchmarks needed to
determine meaningful change for these measures in SNM following treatment are provided.
Method: Twenty PWA and twenty M-PWoA each participated in an unstructured conversation
and produced a SNM by telling a story while looking at a wordless picture book. The SNM task
was repeated on a second date to determine TRT stability. An 8-12 minute segment from the
conversation was analyzed (psychometrics previously reported; Leaman & Edmonds,
Dissertation Study 1; “DS1”).
Results: Five of the eight measures do not demonstrate findings with adequate similarity in the
two discourse contexts to allow linguistic findings in one context to suggest linguistic findings in
the other. Three of the measures suggest that findings in the two contexts may have adequate
similarity to do so. IRR and TRT were moderate to very strong for all measures for both groups.
Similar patterns of relative performance across measures and discourse types occur for both
groups, and both demonstrate better performance in unstructured conversation in comparison to
SNM for most measures.
Conclusion: Language production differs between unstructured conversation and SNM in PWA,
preventing reliable estimation of language skills from one context to the other for most measures
investigated. Thus, if improved language in conversation is an aim of treatment, outcomes
206

evaluating treatment generalization to conversation cannot be achieved through assessment of
language in this SNM for most measures. Given broad clinical and research use of single picturedescription tasks to inform treatment, measure outcomes, and to evaluate generalization, further
research is needed investigating the relationship of single picture monologue tasks and
unstructured conversation.
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Introduction
The hallmark symptom of aphasia is word retrieval difficulty. This impairment can be
quickly identified, described, and measured by having the person with aphasia (PWA) name
objects or items in pictures. However, this provides little information as to how word retrieval
difficulty and aphasia impact an individual in everyday life, that is, in conversation, which is the
priority for aphasia rehabilitation for most PWA (Hesketh et al., 2011; Wallace et al., 2017;
Worrall et al., 2011). To guide treatment that is relevant to conversation, evaluation of language
skills in conversation is required so that the speech language pathologist (SLP) can accurately
discern, describe, and understand the impact aphasia has on conversation for each individual.
However, assessment doesn’t usually include evaluation of conversation because of barriers such
as time constraints and concern regarding potential variability in conversation. Instead,
monologue language samples are often used to evaluate language production in connected
speech. Such samples are produced by the PWA in response to an elicitation request to describe
a picture or provide a personal narrative. Thus, when language beyond a word or sentence-level
is assessed, it is typically elicited by an examiner using a monologue language sample generated
in a highly structured condition, without a communicative context or intent. These contextual
conditions are markedly different than conditions present during everyday conversation, and may
influence the language produced.
Understanding the relationship between language production in monologue and language
production in conversation is needed because intervention decisions are typically made based on
findings from structured, elicited monologue, but the intention of treatment is often to improve
conversation. In addition, the efficacy and generalization of treatment is also often measured
using monologue language samples. However, there is little research detailing the differences
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between language in monologue and language in conversation, although there is much evidence
that different types of monologue discourse (i.e., narrative, procedural, expository discourse
genres) impact the language produced (Armstrong, 2000; 2011; Boyle, 2011; Linnik et al., 2016;
Olness et al., 2002; Stark, 2019). The differences in language produced in conversation versus
monologue are potentially even greater because of the considerable structural, cognitive,
contextual, and linguistic differences between monologue and conversation. Knowledge about
this relationship is needed to determine whether and/or the extent to which structured monologue
can be used as an accurate and valid proxy of language in unstructured conversation. Thus, the
primary aim of this study is to evaluate language production in PWA during unstructured
conversation and in structured monologue using the same linguistic measures in both contexts.
Monologue language is typically used to assess discourse skills because it is time
efficient, can be repeated with uniformity, and has psychometric data such as test-retest (TRT)
stability and normative data available (e.g., Correct Information Units; CIUs, Nicholas &
Brookshire, 1993; 4-point Global Coherence Scale; 4-point GCS, Wright & Capilouto, 2012).
Further, in structured monologue the language targets are often known, such as for picture
description tasks, retelling of familiar stories (i.e., Cinderella), or providing steps for common
procedures (i.e., how to make a peanut butter and jelly sandwich).
Further, monologue-level discourse has the appearance of being similar to some aspects
of conversation, because monologues such as descriptions, narratives, explanations, story-telling,
and procedural instructions often occur during conversation. However, in conversation, these
embedded monologues emerge organically to serve functional, interactional purposes (ErvinTripp & Küntay, 1997; Ochs & Capps, 2001). In addition, when embedded in conversation,
monologues receive contributions from the conversation partner, ranging from minimal
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acknowledgement tokens (i.e., head nods or “mhm” responses; Norrick, 2000) to explicit
comments or questions. Consequently, when monologue-type discourse arises during
conversation, it serves a different purpose than when produced in isolated structured tasks, and
also takes on quite a different structure (Ervin-Tripp & Küntay, 1997; Norrick, 2000; Labov,
1972). This means that there is no functional parallel between monologue embedded in
conversation and in elicited clinical tasks, and there is often no structural parallel either. These
differences in both function and structure between the types of discourse potentially impact the
language produced.
An important further difference between conversation and structured monologue is that
conversation is imbued with purpose. People use language to converse with one another for the
purpose of transacting novel and needed information and/or interacting in relationships (Brown
& Yule, 1983); they speak, because they have a purpose. For example, “did you feed the cats?”;
or “I’ll be home at 7pm” are transactional; the purpose in each is to seek or provide novel
information. Interaction occurs for the purpose of developing and/or negotiating relationships,
and is used to connect with others. For example, if two people are caught in a rainstorm and one
states, “it sure is raining”, the intention is not to provide novel information. Rather in this
context, language is used to make a connection with another person, and to express a stance
about the situation (i.e., an opinion or attitude, also called an evaluation; Labov, 1972; Olness et
al., 2010). Unless rehearsing language, such as for a speech or lines for a play, people do not
produce language unless they have a transactional or interactional purpose and stance to
communicate. Talking to infants or even pets occurs within an interactional, purposeful context
(Sherrill & Hengst, 2016). The purpose, however, of a structured monologue produced in a
clinical setting is to comply with an examiner to provide a language sample; it has no inherent
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purpose motivating the speaker to speak. The basic and primary uses of language are thus
removed from the very situation that is meant to evaluate an individual’s ability to use language.
Consequently, language production is evaluated in a condition that is strikingly dissimilar to how
people need and want to use language in their everyday lives.
The incongruity between discourse assessment practices and discourse intervention
needs presents a challenge for clinicians and researchers. If language production varies in these
two contexts, clinical practice is impacted because interventions may be unknowingly chosen
that have little relevance to the person’s needs. For example, goals could be developed that
address deficits seen in structured monologue that have little impact on that person’s language in
conversation. Similarly, goals addressing language limitations in conversation may not be
developed at all if assessment using a structured monologue cannot discern conversation-level
deficits. Either of these scenarios can potentially lead to dissatisfaction by PWA and their
families, may be a suboptimal use of limited rehabilitation resources, and/or may contribute to
limited generalization of gains observed in the treatment room to everyday life.
Investigation of the potential differences between conversation and structured monologue
has not been possible because the reliable and stable measures of language in unstructured
conversation required for this research did not exist. Recently however, evidence has begun
accumulating suggesting that measurement of linguistic skills in PWA during unstructured
conversation may be viable (Best et al., 2011; Carragher et al., 2013; 2015; Herbert et al., 2008;
Leaman & Edmonds, Dissertation Study 1, DS1), including in conversations with different
partners (Leaman & Edmonds, 2019a; 2020; in press).
Limited aphasia research comparing language production in elicited monologue and
unstructured conversation suggest differences between the two contexts. Carragher and
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colleagues (2015) show that post-treatment change in verb production in structured narrative
monologue (Cinderella story from long-term recall) does not predict change in verb production
in everyday conversation with a familiar partner for 9 people with nonfluent aphasia.
Additionally, in a woman with nonfluent aphasia, Beeke et al. (2003) report a higher frequency
of subject-verb use in picture description tasks than in everyday conversation.
Further data investigating language differences between conversation and monologue
come from research employing structured rather than unstructured conversation. In structured
conversation, set topics or questions are used, or discussion focuses on a predetermined event or
television show. The resulting dialogue is quite different than unstructured conversation in terms
of purpose and expectations. Consequently, findings in structured conversation cannot be
assumed to parallel findings in unstructured conversation. However, such findings provide
information pertinent to an understanding of how and whether differing discourse genres result
in different features of language production.
In structured conversation, Mayer & Murray (2003) report significantly better verb
retrieval than in a picture description task for 14 people with mild to severe aphasia. However,
they found no differences for noun retrieval between the two conditions. Armstrong et al. (2011)
found greater complexity, more cohesion errors, and more mazes in a personal narrative than in
structured conversation on the same topic in two PWA with nonfluent aphasia with their familiar
partners. Dipper and colleagues (2018) report greater syntactic complexity and lower use of
mental verbs (i.e., verbs conveying feelings: feel, believe, decide; Armstrong, 2001; Halliday,
2004) in narratives versus structured interviews, but similar use of heavy verbs (i.e., verbs with
specific meaning; run, slump, inhale, etc., Berndt et al., 1997) across the two discourse genres in
26 PWA. Doyle, Goda, and Spencer (1995) report a strong correlation of Correct Information
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Units, a measure of informativeness in discourse (CIUs; Nicholas & Brookshire, 1993), across
structured conversation and structured monologue in group data comprised of 20 PWA. They
report similar findings for informative minimal discourse units (defined by the authors as strings
of intelligible words conveying new, relevant, unambiguous, novel information).
Additional informative background illustrating the impact of discourse genre on language
production comes from the monologue literature, which provides extensive evidence that
linguistic variation occurs between the different monologue genres in PWA (i.e., language is
different in narrative, expository, and procedural monologues) due to the different cognitive,
linguistic, and structural demands of each (Beales et al., 2018; Boyle, 2011; Dipper et al., 2018;
Conroy et al., 2009; Linnik et al., 2016; Longacre, 1996; Mayer & Murray, 2003; Pritchard et al.,
2017; Stark, 2019; Whitworth et al., 2018).
Further, differences in language production have been demonstrated between different
monologue subgenres in PWA. For instance, in the narrative genre, different types of narratives
or subgenres result in differences in language production (e.g., narrative description of a series of
pictures; narrative description of one picture; narrative on a personal topic, story-telling
narrative, etc.; Olness et al., 2002; Whitworth et al., 2015). Slight contextual differences that
may appear innocuous can have impact on the resulting language samples as well, even within
one genre or subgenre. For instance, variations in elicitation instructions in personal narrative
and picture description monologue samples have been shown to impact the language produced in
the sample (Olness, 2006; Wright & Capilouto, 2009). Likewise, presence or absence of picture
support impacts the language generated (Armstrong, 2000).
The contextual differences between structured monologue and unstructured conversation
are far greater than the contextual differences between different monologue genres and
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subgenres, or even between structured conversation and structured monologue. Variation in
linguistic skills between monologue genres and between subgenres occur despite the similarities
between these types of monologue, such as having a single speaker, being elicited, requiring full
sentence production (rather than elliptical utterances expected in conversation). Accordingly, we
expect that that at least some linguistic measures will differ across monologue and unstructured
conversation.
The primary aim of this study is to evaluate the same set of linguistic measures in
unstructured conversation and in picture-supported story narrative monologue (SNM) to
understand the relationship of language production in PWA in these two different discourse
genres. The specific SNM task was selected because of its similarity in length and complexity to
conversation, its previous use in language research (Wright & Capilouto, 2012; Wright et al.,
2013; 2014), and because it is similar to clinical tasks that use pictures to elicit monologues. In
addition, to comprehensively understand findings in PWA, evaluation of language production in
the same two discourse genres in matched participants without aphasia (M-PWoA) is needed to
establish normative data. Lastly, the aims investigate the psychometrics of the measures in the
SNM, including interrater reliability (IRR), test-retest stability (TRT), and the minimal
detectable change (MDC; i.e., amount of change needed to reliably demonstrate postintervention positive impact; Stratford, 2004; Boyle, 2014). The research questions ask: what is,
1. the relationship between linguistic production in unstructured conversation and linguistic
production in SNM in PWA and in M-PWoA, for 7 linguistic measures and a measure of
communicative success?
2. the IRR and TRT stability for each measure for each group in SNM?
3. the MDC for each measure for the PWA in the SNM?
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4. the extent of the difference between the two groups in the SNM?
5. the normative range for each measure in SNM?
Method
This study was approved by the Institutional Review Board of Teachers College,
Columbia University in New York City.
Participants and Conversation Partners
Twenty PWA with a variety of aphasia severities and types were recruited by word-ofmouth, flyers, and announcements at university and community aphasia clinics in four
northeastern states of the United States (see Table 1). PWA met the following criteria, per selfreport for items a, and c-g: a) 18-80 years old; b) hearing acuity of 40dB in at least one ear (none
wore hearing aids), assessed by pure-tone threshold screening; c) adequate vision to take part in
testing (aided/unaided); d) aphasia due to one or more left cerebrovascular accident(s) at least 6
months prior; e) no psychiatric, neurological, learning, speech, or language diagnoses; f)
monolingual speaker of Standard American English; for participants with exposure to additional
language(s), a 1-7 point Likert scale adapted from Muñoz & Marquardt (2003) evaluated
proficiency in each language for all 4 language modalities in formal/informal situations. A selfrating of 7 was required for all items for English and if > 3 in another language on any item, the
participant was excluded; h) cognitive status no more than moderately impaired per the nonlinguistic portion of the Cognitive Linguistic Quick Test – Plus (CLQT+; Helm-Estabrooks,
2017) auditory comprehension functional for conversation as assessed informally by the first
author and via the Western Aphasia Battery – Revised (WAB-R; Kertesz, 2006).
Twenty M-PWoA were recruited via the same mechanisms as the PWA, and through
ResearchMatch, an online participant database. Recruitment occurred in three of the same states
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as the PWA. Each M-PWoA matched a PWA for: gender, age (± 5 years), self-identified
ethnicity, and education. Inclusion criteria paralleled those for the PWA, except the WAB-R and
CLQT+ were not conducted. Instead, cognition within normal limits was required as evaluated
by the Montreal Cognitive Assessment (MoCA; Nasreddine et al., 2005). See Table 2 for
demographic and conversation data.
Speech language pathologists served as conversation partners (SLP-Ps) for each
participant for the conversation language sample. SLP-Ps were licensed, certified, and
experienced in working with PWA. Communication skills were assumed adequate as the SLP-Ps
were either employed professionally or in a PhD program, and none reported otherwise. See
Tables 1 and 2 for further data.
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Table 1
People with Aphasia: Demographic, Assessment, and Discourse Data
Conversation

Story Narrative Monologue

WAB-AQ
Ed/
Type
TPO Race
93.5
6,9 Coll/
Mild Anom
Cauc
86.0
7,9 Coll/
Mild Anom
Cauc

SLP-P/
Age/T Production Data
Visit 1
A/37 Utt: 39
W: 468
11’58” MLU: 8.26 TTR: .37
C/37 Utt: 136
W: 833
8’07” MLU: 6.18 TTR: .35

42

77.2
3,2ǂ H.S./
Mild Cond
Hisp

C/37 Utt: 140
W: 420 Utt: 116
11’38” MLU: 2.75 TTR: 27 MLU: 4.58

W: 589 T: 30’14” Utt: 99
W: 557 T: 39’04”
TTR: .31
MLU: 5.20 TTR: .28

P4

45

95.7
4,11 Coll/
Min Anom
Cauc

F/33 Utt: 86
W: 418 Utt: 29
10’30” MLU: 4.12 TTR .42 MLU: 5.83

W: 216 T: 4’24”
TTR: .44

Utt: 32
W: 253 T: 4’05”
MLU: 6.50 TTR: .42

P5

67

P6

74

66.4
19,4 Grad/
Mod TCS
A-A
92.7
8,7 Coll/
Mild Anom
Cauc

H/62
10’35”
J/34
9’07”

Utt: 118
MLU: 3.60
Utt: 109
MLU: 5.47

Utt: 53
MLU: 3.98
Utt: 49
MLU: 6.39

W: 244 T: 4’54”
TTR: .40
W: 343 T: 5’04”
TTR: .36

Utt: 33
MLU: 5.39
Utt: 45
MLU: 8.38

P7

42

89.2
8,10 Coll/
Mild Anom
A-A

C/37
8’28”

Utt: 125
W: 961 Utt: 43
MLU: 7.24 TTR: .24 MLU: 8.23

W: 397 T: 6’17”
TTR: .31

Utt: 48
W: 352 T: 4’19”
MLU: 6.90 TTR: .33

P8

67

68.0
2,1
Mod TCM

Coll/
Cauc

P9

54

86.4
0,6
Mild Anom

Coll/
Cauc

H/62 Utt: 74
11’58” MLU: 2.96
L/25 Utt:157
8’53” MLU: 6.85

W: 285#
TTR: .42
W: 1096
TTR: .23

Utt: 28
MLU: 3.21
Utt: 56
MLU: 8.73

W: 108 T: 2’56”
TTR: .41
W: 505 T: 6’25”
TTR: .28

Utt: 18
MLU: 3.71
Utt: 46
MLU: 10.64

P10

38

96.3
5,4
Min Anom

Grad/ B/56
Cauc 8’50”

Utt: 100
W: 783 Utt: 49
MLU: 7.36 TTR: .30 MLU: 8.12

W: 402 T: 4’12”
TTR: .33

Utt: 54
W: 447 T: 4’56”
MLU: 8.24 TTR: .33

P11

76

85.1
6,9
Mild Cond

Coll./
Cauc

L/25
9’06”

Utt: 107
W: 837 Utt: 59
MLU: 7.12 TTR: .35 MLU: 7.85

W: 506 T: 6’00”
TTR: .38

Utt: 49
W: 441 T: 4’31”
MLU: 8.06 TTR: .41

P12~ 47

61.0
5,1
Mod Cond

Grad/ C/37
Asian 9’08”

Utt: 129
W: 695 Utt: 91
MLU: 5.28 TTR: .27 MLU: 6.68

W: 627 T: 10’39” Utt: 158
W: 814 T: 14’20”
TTR: .27
MLU: 5.08 TTR: .25

P13

74

88.5
0,11ỻ H.S./
Mild Anom
Cauc

A/37
8’01”

Utt: 166
W: 1160 Utt: 169
MLU: 6.87 TTR: .28 MLU: 6.60

W: 1141 T: 9’24”
TTR: .25

P14

57

91.2
3,6
Mild Anom

Coll/
Cauc

O/31
9’05”

Utt: 131
W: 1292 Utt: 46
W: 493 T: 11’31” Utt: 74
W: 961 T: 7’14”
MLU: 9.75 TTR: .23 MLU: 10.48 TTR: .35
MLU: 12.46 TTR: .26

P15

77

97.2
0,9
Min Anom

Grad/ J/34
Cauc. 9’20”

Utt: 81
W: 533 Utt: 66
MLU: 6.23 TTR :.32 MLU: 7.97

W: 555 T: 4’08”
TTR: .25

P16

65

94.7
3,6
Min Anom

H.S./
Cauc

Utt: 107
W: 808 Utt: 58
MLU: 7.21 TTR: .37 MLU: 6.90

W: 405 T: 4’08”* Utt: 44
W: 344 T: 3’32”
TTR: .38
MLU: 7.59 TTR: .46

P17

41

65.8
1,11 Coll/
Mod Wern
Cauc

C/37 Utt: 114
W: 509 Utt: 95
10’42” MLU: 4.27 TTR: .29 MLU: 4.85

W: 528 T: 10’49” Utt: 64
W: 311 T: 7’47”
TTR: .28
MLU: 4.53 TTR: .37

P18

62

52.2
10,1 Grad/ O/31 Utt: 173
W: 856 Utt: 50
Mod Cond 0
Cauc 12’14” MLU: 4.94 TTR: .16 MLU: 4.16

W: 209 T: 1’51”
TTR: .34

Utt: 62
W: 279 T: 2’43”
MLU: 4.48 TTR: .30

P19

64

58.8
Mod Broc

W: 168 T: 4’50”
TTR: .42

Utt: 78
W: 173 T: 5’13”
MLU: 2.09 TTR: .42

P20

65

ID
P1

Age
40

P2

69

P3

6,0

H.S./
Cauc

J/34
8’29”

W: 488
TTR: .26
W: 614
TTR: .36

Production Data
Visit 1
Visit 2
Utt: 25
W: 233 T: 6’40”
Utt: 28
W: 266 T: 7’11”
MLU: 7.92 TTR: .37
MLU: 8.39 TTR: .40
Utt: 102
W: 747 T: 6’57”
Utt: 65
W: 571 T: 5’41”
MLU: 7.12 TTR: .27
MLU: 8.31 TTR: .34

O/31 Utt: 129
W: 376 Utt: 52
13’15” MLU: 2.68 TTR: .40 MLU: 2.96

W: 212 T: 4’00”
TTR: .40
W: 395 T: 5’02”
TTR: .32

W: 81 T: 2’16”
TTR: .52
W: 508 T: 5’05”
TTR: .33

Utt: 118
W: 781 T: 5’48”
MLU: 6.55 TTR: .32

Utt: 63
W: 543 T: 9’07”
MLU: 7.86 TTR: .28

90.4
4,8 Coll/ O/31 Utt: 82
W: 661 Utt: 90
W: 722 T: 9’59 Utt: 66
W: 559 T: 7’16”*
Mild Anom
Cauc 8’11” MLU: 7.88 TTR: .34 MLU: 7.52 TTR: .29
MLU: 7.98 TTR: .35
Note. ID = identification number; WAB-AQ = Western Aphasia Battery – Revised, Aphasia Quotient; TPO = time post-onset, years,
months; Ed = education level; SLP-P = SLP-partner identifier; T = duration of language sample in minutes’ seconds”; Anom =
anomia; Coll = college; Cauc = Caucasian; bold = female; Utt = number utterances; W = number words; MLU = Mean Length of
Utterance in words; TTR = Type Token Ratio; Cond = conduction aphasia; ~ = First language was Korean until age 6, then
immersed in American school, low proficiency as adult; ǂ = reports 5 left hemisphere strokes; H.S. = high school; Hisp. = Hispanic;
Min = minimal aphasia, WAB score > 93.8; Mod = moderate; TCS = transcortical sensory aphasia; Grad. = graduate degree; A-A =
African-American; TCM = transcortical motor aphasia; # = < 300 words; sample truncated so this conversation sample matched
sample for second conversation (not analyzed) which contained fewer than 300 words; ỻ = reports 2 left hemisphere strokes; * =
reliability conducted on 28% of SNM for P16, and 29% of SNM for P20. Wern = Wernicke’s aphasia; Broc = Broca’s aphasia; italics
= extended transcription, for P18, to allow participant to complete topic; for P19 to obtain sample > 300 words.
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Table 2
Matched Participants Without Aphasia: Demographic, Assessment, and Discourse Data
Conversation Data

Story Narrative Monologue

Ed/
Race
Coll/
Cauc

SLP-P/
Age/T

S/30
8’11”

Visit 1
Utt: 92
W: 982
MLU: 10.39 TTR: .37

Visit 1
Utt: 47 W: 494 T: 2’49”
MLU: 10.34
TTR: .34

Visit 2
Utt: 40 W: 451 T: 2’44”
MLU: 10.98
TTR: .36

ID
M1

Age
43

M2

71

Coll/
Cauc

F/33
8’48”

Utt: 103
W: 956
MLU: 9.07 TTR: .35

Utt: 63 W: 552 T: 3’11”
MLU: 8.67
TTR: .41

Utt: 96 W: 739 T: 4’52””
MLU: 7.65
TTR: .35

M3

45

M4

48

H.S./
Hisp
Coll/
Cauc

T/34
8’05”
U/39
8’13”

Utt: 141
MLU: 8.05
Utt: 112
MLU: 7.86

Utt: 37 W: 509 T: 3’29”
MLU: 13.57
TTR: .39
Utt: 27 W: 360 T: 3’29”
MLU: 13.11 TTR: .49

Utt: 41 W: 430
MLU: 10.46
Utt: 40 W: 336
MLU: 8.40

M5

62

Grad/
A-A

E/41*
8’02”

Utt: 88
W: 580
MLU: 6.55 TTR: .40

u/a

u/a

M6

74

Coll/
Cauc

C/37
8’13”

Utt: 135
W: 1154
MLU: 8.32 TTR: .31

u/a

u/a

M7

42

Coll/
A-A

R/27
8’14”

Utt: 160
W: 1291
MLU: 7.96 TTR: .30

u/a

u/a

M8

62

Coll/
Cauc

X/28^
8’12”

Utt: 126
W: 1021
MLU: 7.99 TTR: .31

u/a

u/a

M9

55

Coll/
Cauc

X/28^
8’20”

Utt: 153
W: 1153
MLU: 7.42 TTR: .30

u/a

u/a

M10

37

Grad/
Cauc

Q/32
9’33”

Utt: 93
W: 828
MLU: 8.70 TTR: .36

u/a

u/a

M11

78

Coll/
Cauc

X/28^
8’22”

Utt: 145
W: 1189
MLU: 8.18 TTR: .34

M12

45

Grad/
Asian

M/36
8’17”

Utt: 154
W: 1430
MLU: 9.02 TTR: .24

u/a

u/a

M13

73

H.S./
Cauc

S/30
8’19”

u/a

u/a

u/a

M14

56

Coll/
Cauc

N/59
8’10”

Utt: 134
W: 949
MLU: 6.99 TTR: .32

u/a

u/a

M15

77

Grad/
Cauc

V/52
8’25”

Utt: 140
W: 931
MLU: 6.60 TTR: .35

u/a

u/a

M16

64

H.S./
Cauc

N/59
8’59”

Utt: 132
W: 923
MLU: 6.89 TTR: .35

u/a

u/a

M17

40

Coll/
Cauc

F/33
8’10”

Utt: 154
W: 1265
MLU: 8.05 TTR: .28

u/a

u/a

M18

63

Grad/
Cauc

Y+/48
8’34

Utt: 114
W: 1043
MLU: 8.81 TTR: .31

u/a

u/a

M19

62

H.S./
Cauc

Z/28
8’01”

Utt: 157
W: 1309
MLU: 8.06 TTR: .30

u/a

u/a

M20

67

Coll/
Cauc

S/30
8’12”

Utt: 106
W: 975
MLU: 9.01 TTR: .37

u/a

u/a

W: 1157
TTR: .31
W: 887
TTR: .36

Utt: 41 W: 422 T: 2’47”
MLU: 10.20
TTR: .37

T: 2’52”
TTR: .39
T: 2’52”
TTR: .50

Utt: 43 W: 327 T: 2’08”
MLU: 7.58
TTR: .42

Note. ID = identification number; Ed = education level; SLP-P = SLP-Partner identifier; T = duration of language sample in minutes’
seconds”; Coll = college; Cauc = Caucasian; bold = female; Utt = number of utterances; W = number of words; MLU = Mean
Length of Utterance in words; TTR = Type Token Ratio; H.S. = high school; Hisp = Hispanic; Grad = graduate school; A-A =
African-American; * = First language was Spanish until age 6, then immersed in American school; u/a = data are unavailable; ^ =
first language was Polish until age 6, then immersed in American school; + = bilingual English/Hindi, English is primary language.
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Procedure;
Visit Content and Structure
Each PWA attended two visits within two weeks (Boyle, 2014; Fitzpatrick et al., 1998),
except P11 who needed visits 15 days apart. P17 requested three visits so he could complete
language testing on a different day than the conversations. The PWA did not have
speech/language therapy between visits. Visits were more than 2 weeks apart for 4 M-PWoA
(M222, 24 days; M233, M244, 15 days; M295, 16 days). Most visits were at Teachers College,
although some took place in participants’ homes, local churches, or another university lab. At
visit 1, the first author explained the study, answered questions, and had participants sign
informed consents. Data collection included: medical, social, and language history, discourse
samples, hearing screening, language/cognitive testing (for PWA), and cognitive screening (for
M-PWoA). Assessment for the PWA included the Western Aphasia Battery – Revised (Kertesz,
2006), the Cognitive Linguistic Quick Test Plus (Helm-Estabrooks, 2017), and the Aphasia
Communication Outcome Measure (Hula et al., 2015), see Table 1 and Supplemental Table 1.
Testing was occasionally divided over two visits if the participant desired, but no test battery was
divided between sessions. Discourse samples were collected prior to testing for the PWA. At
visit 2, the same set of discourse samples were collected, and any remaining testing was
completed.
Discourse samples collected at each visit consisted of one conversation and two SNMs,
elicited with two wordless picture books (Picnic, McCully, 1984; Good Dog Carl, Day, 1985).
“Picnic”, a story about a mouse family that goes on a picnic is analyzed in the current study. A
story summary is provided in Supplemental Table 2. Administration of the language tasks was
counterbalanced within and across visits. Individual participants’ ordering was determined for
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both visits before visit 1, depending on mutual scheduling with the SLP-Ps. At visit 1, the
conversation was collected first for 10 of the PWA, while the SNM was collected first for the
other 10 provided. At visit 2, ordering was reversed for each PWA. The task ordering for each
M-PWoA was the same as the ordering for the PWA whom he or she matched.
Data Collection: Conversations
The aim was to collect conversations fitting a social/casual conversational genre, thus the
following experimental controls were used to maintain similar interactional features in all
conversations: a) the conversation partners in each dyad had never met each other before,
because familiarity between conversational partners can influence the conversation (Maynard &
Zimmerman, 1984; Svennevig, 1999; 2014); b) prior to meeting each other, dyad members were
informed that conversations should be social, and that there were no specific requirements for
language production, and that any topic(s) could be discussed; c) separate rooms were used for
testing and the conversations, so that the environment would not influence the conversation.
Further, to ensure SLP-Ps maintained a social role, they were not involved in setting up the
room, turning on recording devices, or giving instructions.
SLP-Ps were trained by the first author using the Conversation Collection Protocol (CCP;
Leaman & Edmonds, DS1; and see Appendices 1 and 2), which was informed by the
Conversation Analysis literature (Sacks et al., 1974; Schegloff, 2007; Schegloff & Sacks, 1973;
Schegloff et al., 1977). SLP-Ps were trained to minimize clinical behaviors and increase social
behaviors because people (i.e., the PWA and M-PWoA) understand the activity type in which
they are engaged based on contextual cues provided by the partner and environment (Gumperz,
1992). This made it essential for the SLP-Ps to interact with behaviors typical of social
conversations so as to maximize the potential to consistently collect social conversations. The
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training was 45-50 minutes, and fidelity to the protocol was 99.5% accuracy in conversations
with PWA and 100% with the M-PWoA for the conversations.
Data Collection: Story Narratives
The first author explained the task to the participants using a relaxed script (Supplemental
Table 2), which could be modified if needed to support comprehension of the PWA. The first
author provided an example of the task, telling a scripted story to go along with a wordless
picture book (Chalk, by Bill Thomson, 2010; Supplemental Table 3). The first author wrote the
script at a Flesch-Kincaid 4th grade level (Kincaid et al., 1995), and includes basic story grammar
elements (Labov, 1972; Stein & Glenn, 1979), with factual information and evaluative comments
about the reactions and emotions of the characters as depicted in the illustrations and evident
from the context.
When the participant told the story “Picnic”, the first author employed clinical behaviors
typically used during assessment, such as refraining from making comments, unless the person
explicitly requested help (e.g., turning pages), or if a page was skipped. She did not provide
clinical feedback (e.g., “good job”; “you’re doing fine”). She maintained an engaged stance, with
joint attention to the book, occasional eye contact, attentive listening, a forward body posture,
and very occasional quiet, brief laughs or occasional uses of the continuer “mhm”, indicating
ongoing attentiveness.
All participants were required to look through each book in its entirety before telling the
story at visit 1. Several M-PWoA wanted to skip this step, but complied when told that it was
required so they could get an overview of the story. A few participants thought they had to
memorize the story. When this occurred, or if the examiner believed that an individual thought
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memorization was needed, the person was reminded that the book would be present during each
telling at each visit.
At the end of visit 1, participants were informed that they would tell the same stories at
visit 2. Some participants asked for feedback on task performance, for information about the
task, or if they should tell the story the same way or a new way at visit 2. When this occurred, it
was reiterated that the purpose was to tell the story in their own words, in any way they desired
each time. It was emphasized that there was no particular expectation for similarity or difference
to how the story was told at visit 1. At the second visit, the option to review the book was always
provided, which all participants chose, except M13. None of the participants had ever seen
Picnic or Chalk previously.
Measures
Eight linguistic skills integral to English language production that are often impacted by
aphasia were selected for measurement. The measures are briefly detailed below, and a summary
is provided in Appendix 3 (for more detail, see Leaman and Edmonds, DS1). When selfcorrections occurred, the corrected version was the one analyzed, except for a pair of measures
that are applied to every word, the percent Correct Information Unit (%CIU, Nicholas &
Brookshire, 1993) and percent Correct Information Unit in Conversation (%CIUconv, Leaman &
Edmonds, 2019c). The measures are:
Communicative Success
CS is a measure of overall success of each utterance, using a 4-point scale (Leaman &
Edmonds, 2019a; DS1) The rater considers verbal, nonverbal, contextual information, and the
communication partner’s behaviors/responses to each utterance. “1” indicates the utterance is
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entirely unsuccessful/not understandable, while “4” indicates successful communication with
little to no need for inference by the listener. Levels 2 and 3 fall between these two extremes.
Complete Utterance
CU is a two-component measure consisting of: a) the Subject-Verb-(Object, if required)
measure (SV(O)); and the b) Relevance (REL) measure (Edmonds et al., 2009; Leaman &
Edmonds, 2019a; 2019b). SV(O) evaluates the presence/absence of three basic elements of the
sentence frame (subject, verb, and object, if required), and REL measures the relevancy of each
lexical item present in the sentence frame slots (i.e., relevancy of the subject, verb and object, if
required).
Grammaticality
GR measures grammatical structures not already accounted for by (SV(O), such as tense,
plurality, conjugation, morphology, etc. (Leaman & Edmonds, 2019a; DS1).
%CIU and %CIUconv
These measures evaluate word-level informativeness. The %CIU measure is used for
monologue language samples (Nicholas & Brookshire, 1993), and %CIUconv is an adaptation of
%CIU to conversation (Leaman & Edmonds, 2019c). Each measure identifies each intelligible
word in context (coded [W]). Every [W] that is informative (per each measure’s detailed
instructions) is coded as a “Correct Information Unit”, [+CIU]. Those that are not informative
receive the code [-CIU]. The measures are then each calculated as #[+CIU] ÷ #[W] to derive
percent accuracy.
In the present research we have modified the published instructions for the %CIUconv
regarding scoring of the word “yes” and its other forms (e.g., yeah, yup, mhm, sure, ok, etc. ),
referred to as YES words. In the published instructions, the YES words are always counted as a
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[W], and if used for agreement or affirmation, are scored as informative, [+CIU]. When YES is
used as an acknowledgement token or continuer to express interest, it is scored as not
informative, [-CIU]. However, in the present research it became evident that YES words may be
used so frequently by some individuals as continuers, as to markedly obfuscate the
informativeness of the content words, which are the intended focus of the %CIUconv measure.
For this reason, YES words are omitted from analysis, as are “no” words (no, nope, uhhuh, etc.),
consistent with recent application of this measure (Leaman & Edmonds, DS1).
4-point Global Coherence Scale and Global Coherence Scale in Conversation
The 4-point GCS measures global coherence of each utterance to the topic in structured
monologue (Wright & Capilouto, 2012). The 4-point GCSconv was adapted from this scale for
use in conversation (Leaman & Edmonds, in press). A score of “4” indicates that the utterance is
coherent to the topic, without need for inference by the listener; “3” indicates that most essential
elements are present (actors, agents, situational information, etc.) to maintain coherence,
although minimal pieces of information may be missing, requiring the listener to use inferencing;
“2” indicates remotely related information; “1” indicates unrelated information, and for the 4point GCS, utterances that remark on performance or make personal commentaries are score
[GCS1] as well. These types of utterances are not scored for the 4-point GCSconv (see further
discussion in Leaman & Edmonds, in press).
Referential Cohesion
REF measures referential cohesion integrity for subject and object referential pronouns,
scored on a binary (+/-) scale (Leaman & Edmonds, 2019a; DS1).
Transcription Methodology
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Transcription was based on the Analysis of Speech Unit, a transcription methodology
developed for conversation (Foster et al., 2000; Leaman & Edmonds, 2019a; DS1). It is flexible
for use in monologues as well, because with only one speaker it parallels the T-Unit (Hunt,
1965). Transcription included words, noises, false starts, revisions, abandonments,
overlaps/interruptions, and gestures. Independent clauses are segmented separately. Subordinate
clauses stay with the independent clauses they modify. Elliptical clauses, which are clauses that
are constructed with words missing that can easily be inferenced from context (e.g., “should we
take a break?”/”yes, let’s”), are segmented separately. Paralinguistic data were transcribed if
salient, but such transcription was not essential to coding because coding was conducted while
viewing video recordings.
Research assistants (RAs) transcribed each SNM in its entirety. For the conversations, the
first author transcribed an 8-12 minute sample of each conversation. The first 2 minutes of the
video recorded conversation was allowed to elapse, and transcription then began at the next new
topic. This procedure allows participants to become used to the camera (Beeke et al., 2007b;
Goodwin, 1981). Transcribed samples were a minimum of 8 minutes and 300 words, with the
stopping point at the next topic-ending after this sample size was obtained. One sample had
fewer than 300 words, and several required additional transcription time, see Tables 1 and 2.
Utterance Designator Codes
We developed a system of codes, called Utterance Designator Codes (UDCs), to indicate
the purpose of certain utterances (see Leaman & Edmonds, DS1). In conversation, coding
decisions depend on the rater’s interpretation of the purpose of the utterance, and in some
instances this purpose impacts whether particular measures are applied or not. For instance,
when verbatim repetition is used, it is counted as informative per the %CIUconv, and coherent
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per the 4-point GCSconv if it is used for emphasis, to make a point, or answer a question from
the partner (Leaman & Edmonds, 2019c; in press; Nicholas & Brookshire, 1993), as long as the
other criteria for the measures are met. However, when repetition is not used in these ways, the
words are penalized for informativeness, but are not rated for global coherence. The decision as
to the purpose of the repetition is key for how it is handled by each of these measures, and
uniformity of such decisions is needed across measures and raters. We operationalized this need
by developing UDCs to code the purpose of such utterances. A brief explanation is provided, but
please refer to Leaman and Edmonds (DS1), for additional detail and examples.
UDCs are applied at the time of transcription, and used only for decisions about
interactional purpose that would impact more than one measure, as illustrated above
(interactional purpose that affects only one measure is determined by each rater at the time of
linguistic coding). UDCs allow all raters to know which utterances to code for which measures,
so each rater has identical samples to code. It requires the decision about purpose to be made one
time so that all measures can be treated as required by their guidelines for that decision. Such
decisions could be made unilaterally by the primary investigator (without using UDCs), however
we developed UDCs to allow the decision-making process to be subjected to reliability
procedures, minimizing the subjective interpretation of any one individual. UDC codes were
used to designate 5 categories of utterances: unanalyzable utterances; verbatim repeated
utterances; commentary utterances; referential pronouns; and incomplete utterances.
Reliability
Eight RAs were trained to conduct transcription and coding, via written and verbal
instruction. Training averaged 5 hours for transcription and 2 hours for each code, including
practice with subsequent feedback from the first author. The RAs conducted reliability for
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transcription/coding for at least 34% of every language sample (although see Table 1 for two
exceptions).
Point-to-point transcription reliability was conducted for: words, utterance segmentation,
and missed utterances (occurred rarely). Overall transcription reliability, and itemized reliability
for words and segmentation are reported, as reliability of segmentation decisions has recently
been identified as a challenge in discourse analysis (Spell et al., 2020). Discrepancies were
resolved through collaborative review. Reliability for the conversational data were previously
reported for both conversations collected at the two visits (Leaman & Edmonds, DS1). However,
reliability data for the conversations collected at the first visit is extracted and reported here, as
only the first visit conversations are relevant to the current study. The conversation reliability is
reported first (“C”), followed by the SNM. PWA: Overall, C: 91.6% (range: 83.8%-96.4%),
SNM: 92.6% (81.6%-98.4%); Words, C: 93.3%, (81.2%-98.3%), SNM: 93.3% (81.0%-99.1%);
Segmentation, C: 85.9% (84.3%-96.3%), SNM: 90.0% (81.0%-100%). M-PWoA: Overall, C:
93.4% (84.9%-99.0%), SNM: 95.2% (92.0%-100%); Words, C: 95.6% (89.0%-99.1%), SNM:
98.4% (92%-100%); Segmentation, C: 89.2% (78.1%-99.1%)/ 91.7% (66.7%-100%).
UDC reliability was, PWA: C: 93.4% (range: 80.0%-100%), SNM: 95.2% (77.8%100%). M-PWoA: C: 93.7% (79.0%-100%), SNM: 97.2% (87.5%-100%).
IRR for coding is reported in the Results. Final coding for each sample consisted of the
first author’s codes, except for when her score for a measure differed from the RA by > 5%.
When this occurred, the final code was decided by collaborative review between the two raters.
In the conversations, raters occasionally disagreed as to the elliptical status of an utterance.
When this occurred, collaborative review resolved the differences, ensuring identical data sets
between coders for CU, SV(O), and REL.
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Results
Preliminary Analysis
A priori, it was decided to evaluate research questions 1, 4, and 5 using the data from
visit 1. In addition, because RQ2 addresses TRT, a preliminary analysis of the two SNM samples
was conducted for the PWA data (M-PWoA data not available), to evaluate the similarity
between the samples for complexity, using established two established measures: Mean Length
of Utterance (in words; Brown, 1974), and Type Token Ration (Johnson, 1944). The data are
normally distributed, thus an intraclass correlation (ICC) was conducted for each measure, using
a two-way random effects model with single measures and consistency agreement. MLU
demonstrates a strong relationship in the two conditions (α = .899, C.I. = [.763-.959], p = .000),
and TTR a moderate relationship (α = .683, C.I. = [.354-.861], p = .000). IRR and TRT stability
for the conversation data used for question 1 were previously reported for the same sample of
participants (Leaman & Edmonds, DS1), and demonstrate significant excellent IRR and
significant strong to very strong TRT for both groups, except in the PWA: TRT for REL was
moderate (and significant), but was not significant for REF.
Consistent rater pairs were used, allowing analysis using the ICC procedure for measures
with normal distributions (Boyle, 2014; 2020; Pritchard et al., 2018). Spearman’s rho (ρ) rank
correlation was used for non-parametric data. The Holm-Bonferroni procedure was used to
correct for multiple tests.
Research Question 1: Relationship of the Measures in Unstructured Conversation and SNM
PWA. The %CIU/%CIUconv measures are parametric, and the other measures are nonparametric. CS, SV, and CU demonstrate a strong relationship in the two conditions. Three
measures demonstrate poor to moderate, significant positive relationships across conditions
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(%CIU/%CIUconv, REL, GCS/GCSconv), and two demonstrate non-significant relationships
(REF and GR). See Table 3.
Table 3
People with Aphasia: Relationship of Linguistic Measures in
Conversation and Story Narrative Monologue Conditions
Measure
CS
SV(O)
REL
CU
GR
REF
%CIUconv/%CIU
GCSconv/GCS

Coefficient

p-value

Descriptor^

0.702ỻ
0.807ỻ
0.570ỻ
0.722ỻ
0.476ỻ
0.458ỻ
0.442
0.591ỻ

.001*
.000*
.009*
.000*
.034*
.048*
.022**
.006*

Strong
Strong
Moderate
Strong
Not significant
Not significant
Poor
Moderate

Note. ^ = Dancey & Reidy, 2017 for non-parametric data; Koo & Li, 2016 for parametric data;
CS = Communicative Success; ỻ = Spearman’s rho coefficient for non-parametric data; * =
Holm-Bonferroni correction for multiple tests conducted for the non-parametric data; SV(O) =
Subject+Verb+(Object); REL = Relevance in the SV(O) sentence frame; CU = Complete
Utterance; GR = Grammaticality; REF= Referential Cohesion; %CIUconv/%CIU = percent
Correct Information Unit in Conversation and percent Correct Information Unit; italics = data
are parametric, intraclass correlation conducted with two-way random effects model with single
measures and consistency agreement used, 95% confidence interval = .011-.734; ** =
significant ≤ .05; GCSconv/GCS = 4-Point Global Coherence Scale in Conversation and 4Point Global Coherence Scale.

Descriptive data for individuals and the group are provided in Table 4, to allow for
comparison with the M-PWoA, for whom correlations are not possible (see below). In addition, a
summary of relative performance across measures for the two conditions for both groups is
provided in Table 5. Overall, the PWA demonstrate higher mean accuracies for all measures in
conversation when compared to SNM. In addition, greater variability occurs in SNM (i.e.,
greater standard deviations and ranges) for all measures except for REL (which demonstrates
negligibly greater variability in conversation). Individual data show that one participant
performed identically in both samples for one measure (P14, Mild Anomia, for REF). Of the
remaining measurements 109/158 measurements (69.0%) were better in conversation, and
49/158 (31.0%) were better in SNM. The total sample was only 159 measurements, rather than
160, because P19 (moderate Broca) did not produce any instances of referential cohesion in the
SNM. Three participants demonstrate better or equal performance in conversation for every
229

measure (P8, P12, P20, moderate nonfluent, moderate fluent, and mild anomia), and one (P5,
moderate nonfluent aphasia) demonstrates better or equal performance in SNM for every
measure.
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Table 4
People with Aphasia: Individual and Summary Data in Story Narrative Monologue and Conversation
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ID
P1
P2
P3
P4
P5^
P6
P7
P8*
P9
P10
P11
P12^
P13
P14
P15
P16
P17^
P18^
P19*
P20

CS
Mon
3.833
3.406
2.991
3.393
2.962
3.587
3.721
2.214
3.702
3.872
3.776
3.300
3.793
3.891
3.576
4.000
2.684
2.760
3.098
3.333

CS
Conv
3.472
3.794
2.466
3.877
3.404
3.788
3.345
3.000
3.821
3.652
3.870
3.755
3.866
3.917
3.559
3.897
3.346
2.767
3.022
3.526

SV(O)
Mon
0.958
0.869
0.651
0.815
0.447
0.756
0.895
0.231
0.821
0.957
0.895
0.850
0.890
0.911
0.825
0.982
0.619
0.521
0.022
0.814

SV(O)
Conv
0.929
0.928
0.556
0.911
0.729
0.891
0.906
0.333
0.961
0.962
0.951
0.989
0.979
0.963
0.898
0.951
0.690
0.809
0.074
0.893

REL
Mon
0.875
0.606
0.688
0.889
0.638
0.778
0.816
0.577
0.893
0.681
0.860
0.663
0.816
0.911
0.714
0.964
0.488
0.604
0.935
0.674

REL
Conv
0.714
0.897
0.515
0.933
0.882
0.922
0.718
0.821
0.892
0.861
0.951
0.848
0.964
0.944
0.847
0.975
0.714
0.478
0.862
0.827

CU
Mon
0.875
0.525
0.450
0.704
0.277
0.644
0.763
0.154
0.732
0.681
0.789
0.563
0.718
0.822
0.571
0.945
0.250
0.292
0.022
0.593

CU
Conv
0.643
0.825
0.343
0.867
0.647
0.828
0.671
0.308
0.863
0.823
0.902
0.837
0.943
0.916
0.746
0.926
0.536
0.383
0.064
0.720

GR
Mon
0.917
0.951
0.515
0.704
0.766
0.886
0.837
0.500
0.807
0.750
0.724
0.779
0.951
0.848
0.846
0.982
0.761
0.816
0.256
0.724

GR
Conv
0.750
0.913
0.694
0.906
0.882
0.937
0.888
0.837
0.894
0.689
0.899
0.802
0.954
0.972
0.701
0.929
0.947
0.683
0.667
0.883

REF
Mon
1.000
0.657
0.500
1.000
0.214
0.871
1.000
0.500
0.929
0.621
0.933
0.897
0.965
0.970
0.686
0.973
0.810
0.536
n.a.
0.902

REF
Conv
0.867
0.847
0.273
0.905
0.897
0.870
0.600
0.889
0.926
0.600
0.974
0.923
0.898
0.970
0.875
1.000
0.688
0.220
1.000
0.903

%CIU
Mon
0.747
0.521
0.589
0.809
0.571
0.681
0.658
0.430
0.750
0.761
0.704
0.520
0.676
0.753
0.669
0.857
0.393
0.430
0.620
0.541

0.787 0.806
0.226 0.223
0.214 0.220
1.000 1.000
0.154

0.634
0.132
0.393
0.857

%CIUc
Conv
0.628
0.774
0.475
0.674
0.506
0.725
0.543
0.598
0.730
0.679
0.697
0.805
0.890
0.663
0.717
0.814
0.491
0.507
0.715
0.678

GCS
Mon
3.905
2.879
2.851
3.423
2.585
3.356
3.349
1.929
3.649
3.750
3.586
2.868
3.311
3.739
3.308
3.964
2.151
2.245
2.580
2.811

GCSc
Conv
3.679
3.736
3.167
3.979
3.733
3.892
3.413
3.451
3.826
3.701
3.878
3.747
3.922
3.917
3.860
3.963
3.676
2.986
3.309
3.727

Data Summary
mean
s.d.
min
max
a.m.d.

3.395
3.507
0.479
0.414
2.214
2.466
4.000
3.917
0.280

0.736
0.815
0.255
0.240
0.022
0.074
0.982
0.989
0.094

0.753 0.828
0.137 0.138
0.488 0.478
0.964 0.975
0.138

0.568
0.689
0.254
0.245
0.022
0.064
0.945
0.943
0.166

0.766 0.841
0.174 0.105
0.256 0.667
0.982 0.972
0.135

0.665
0.116
0.475
0.890
0.110

3.112
3.678
0.601
0.275
1.929
2.986
3.964
3.979
0.594

Note. ID = participant identifier; CS = Communicative Success; Mon = story narrative monologue; Conv = conversation; SV(O) = Subject+Verb+(Object); REL = Relevance in
SV(O) sentence frame; CU = Complete Utterance; GR= Grammaticality; REF = Referential Cohesion; %CIU = %Correct information Unit; %CIUc = Percent Correct Information
Unit in Conversation; GCS = 4-point Global Coherence Scale; GCSc = 4-point Global Coherence Scale in Conversation; italics = minimal aphasia, aphasia quotient > 93.8; ^ =
moderate fluent aphasia; * = moderate nonfluent aphasia; n.a. = not applicable/no occurrences; s.d. = standard deviation; min = minimum for the measure; max = maximum for the
measure; a.m.d. = absolute mean difference between the two samples.

M-PWoA. Data demonstrate restricted variability with many data points at ceiling,
precluding use of inferential statistics to analyze the relationship of each measure in the two
discourse conditions. Descriptive data for individuals and the group are provided in Table 6. An
additional summary of relative performance across measures for the two conditions (for MPWoA and PWA) is provided in Table 5. Overall, participants demonstrate higher accuracies for
most measures in conversation when compared to SNM, and greater variability in SNM (i.e.,
greater standard deviations and ranges). Individual M-PWoA demonstrate identical scores for
both discourse samples for 39/160 measures (usually at ceiling). Of the remaining data, 88/121
(72.3%) measurements were better in conversation, and 33/121 (27.3%) were better in SNM.
Four participants (M2, M3, M4, M12) demonstrate better (or equal) performance in conversation
for every measure, and one (M6) demonstrates better (or equal) performance in SNM for every
measure. None of these individuals were matched to the PWA who showed similar patterns.

Table 5
Descriptive Data Summary: Comparison of Conversation and Story Narrative Monologue
Descriptive Measure
Grp. Mean, higher in:

PWA

M-PWoA

Conv > SNM for 8/8 measures

Conv > SNM for 6/8 measures
except: REF & %CIU measures

Grp. Std. Dev., greater in:

SNM > Conv for 7/8 measures
except: REL*

SNM > Conv for 7/8 measures
except: REF*

Grp. Ranges, greater in:

SNM > Conv for 7/8 measures
except: REL

SNM > Conversation for 7/8 measures
except: REF

.094 (SV(O)) - .166 (CU)
.280 (CS) - .594 (4-point GCS)

0.002 (REF) - .066 (CU)
.030 (CS) - .119 (4-point GCS)

Conv > SNM for 6/8 measures
except: REF & CIU measures

Conv > SNM for 6/8 measures
except: REF & CIU measures

Range for Abs. Mean Diff.
between Conditions**
binary measures
4-point scales

Individuals perform better:

Note. PWA = people with aphasia; M-PWoA = matched participants without aphasia; Grp. = group; Conv = conversation; SNM =
story narrative monologue; REF = Referential Cohesion; %CIU measures = %Correct Information Units and %Correct
Information Units in Conversation; Std. Dev. = standard deviation; REL = Relevance in SV(O) sentence frame; * = s.d. differs by
.001 for REL in PWA, and .005 for s.d. for REF in M-PWoA; Abs. Mean Diff. = absolute mean difference; ** = also see Tables 4
and 6; SV(O) = Subject+Verb+(Object); CU = Complete Utterance; CS = Communicative Success; 4-point GCS = 4-point Global
Coherence Scale and 4-point Global Coherence Scale in Conversation.
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Table 6
Matched Participants Without Aphasia: Individual and Summary Data in Story Narrative Monologue and Conversation
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ID
M1
M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12
M13
M14
M15
M16
M17
M18
M19
M20

CS
Mon
3.978
4.000
3.973
3.963
4.000
4.000
4.000
3.936
4.000
4.000
3.902
3.927
3.984
4.000
3.920
4.000
4.000
3.884
4.000
3.929

CS
Conv
3.987
4.000
4.000
4.000
4.000
3.946
4.000
4.000
3.986
4.000
3.963
4.000
4.000
3.991
3.991
3.992
3.979
3.989
4.000
3.957

mean
s.d.
min
max
a.m.d.

3.970
3.989
0.039
0.016
3.884
3.946
4.000
4.000
0.030

SV(O)
Mon
1.000
0.952
0.917
0.923
0.978
1.000
0.936
0.979
0.919
0.979
0.927
0.975
0.933
0.964
0.946
0.880
1.000
0.953
0.946
0.927

SV(O)
Conv
0.987
0.989
0.955
1.000
0.985
0.944
0.978
1.000
0.957
1.000
0.976
0.985
1.000
1.000
0.980
0.991
1.000
1.000
0.976
0.955

REL
Mon
0.978
0.921
0.861
0.923
1.000
1.000
1.000
0.979
0.919
1.000
0.976
0.975
0.983
1.000
0.957
1.000
1.000
0.907
1.000
0.909

REL
Conv
1.000
0.989
1.000
1.000
1.000
1.000
1.000
1.000
0.991
1.000
0.992
1.000
1.000
0.990
1.000
1.000
0.985
0.989
1.000
1.000

CU
Mon
0.978
0.873
0.778
0.846
0.978
1.000
0.936
0.957
0.865
0.979
0.927
0.950
0.917
0.964
0.914
0.880
1.000
0.884
0.946
0.836

CU
Conv
0.987
0.978
0.955
1.000
0.985
0.944
0.978
1.000
0.948
1.000
0.968
0.985
1.000
0.990
0.980
0.991
0.985
0.989
0.976
0.955

GR
Mon
0.870
0.905
0.865
0.926
0.936
1.000
0.957
0.979
0.947
1.000
0.951
0.925
0.951
0.929
0.990
1.000
1.000
1.000
1.000
0.964

GR
Conv
1.000
0.979
0.966
0.990
0.973
1.000
0.993
1.000
0.969
1.000
0.962
0.993
0.984
0.990
1.000
1.000
0.978
1.000
0.954
0.934

REF
Mon
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

REF
Conv
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.985
1.000
1.000
0.985
1.000
1.000
1.000

%CIU
Mon
0.857
0.832
0.812
0.870
0.890
0.959
0.943
0.889
0.866
0.928
0.849
0.841
0.910
0.880
0.851
0.957
0.928
0.769
0.929
0.788

1.000
0.000
1.000
1.000

0.999
0.005
0.985
1.000
0.002

0.877
0.054
0.769
0.959

%CIUc
Conv
0.855
0.864
0.841
0.905
0.857
0.817
0.874
0.850
0.795
0.840
0.779
0.858
0.841
0.833
0.774
0.893
0.830
0.767
0.804
0.827

GCS
Mon
3.935
3.734
3.486
3.692
4.000
4.000
4.000
3.891
3.789
4.000
3.878
3.927
3.984
4.000
3.790
4.000
3.923
3.698
4.000
3.696

GCSc
Conv
4.000
4.000
4.000
3.981
4.000
4.000
4.000
4.000
3.992
4.000
3.946
4.000
4.000
3.991
3.924
4.000
3.993
3.989
3.992
3.964

Data Summary
0.952 0.983
0.032 0.018
0.880 0.944
1.000 1.000
0.038

0.964 0.997
0.042 0.005
0.861 0.985
1.000 1.000
0.035

0.920 0.980
0.060 0.017
0.778 0.944
1.000 1.000
0.066

0.955 0.983
0.043 0.019
0.865 0.934
1.000 1.000
0.038

0.835
0.038
0.767
0.905
0.057

3.871 3.989
0.147 0.021
3.486 3.924
4.000 4.000
0.119

Note. ID = participant identifier; CS = Communicative Success; Mon = story narrative monologue visit 1; Conv = conversation visit 1; SV(O) = Subject+Verb+(Object); REL =
Relevance in SV(O) sentence frame; CU = Complete Utterance; GR= Grammaticality; REF = Referential Cohesion; %CIU = %Correct Information Unit; %CIUc = Percent Correct
Information Unit in Conversation; GCS = 4-point Global Coherence Scale; GCSc = 4-point Global Coherence Scale in Conversation; s.d. = standard deviation; min = minimum for
the measure; max = maximum for the measure; a.m.d. = absolute mean difference between the two samples.

Research Question 2: IRR and TRT for Each Measure in the SNM for Each Group
PWA. IRR data are reported in Supplemental Table 4, and TRT data are reported in
Table 7. All measures demonstrate positive, significant relationships for IRR and TRT.
Correlation coefficients were all ≥ .75 for all measures (strong to very strong for non-parametric
data, Dancey & Ready, 2017; and good to excellent for parametric data; Koo & Li, 2016), except
for IRR for GR (coefficient = .713; moderate relationship between the two raters; Koo & Li,
2016), and TRT for REL and REF (.739, .597, respectively indicating a moderate relationship
between the two measures at the for the two data collection time points; Dancey & Ready, 2017;
Koo & Li, 2016). Correlation coefficients, p-values, and confidence intervals (for data subjected
to ICC) are reported in Table 8.
There is no pattern of better performance at one visit over the other, 74/158 (46.8%)
measurements higher at first visit; 83/158 (52.5%) at second visit; 1/158 (.6%) equivalent at two
visits, (P1, Mild Anomia, REF). The sample is 158 data points because P8 and P19 did not
produce any referential pronouns for at least 1 visit. No individual participant demonstrates
performance that is better or equal for all measures in one visit versus the other visit.
M-PWoA. See Supplemental Table 5 for IRR data and Table 9 for TRT data. IRR was
perfect for REF (100% agreement between raters). The other IRR measures were nonparametric, with correlation coefficients and p-values reported in Table 8. All measures
demonstrate positive, significant relationships between the two raters. Correlation coefficients
were ≥ .75 for all measures (strong to very strong for non-parametric data, Dancey & Ready,
2017), except for GR, which demonstrates a correlation of .628, indicating a moderately strong
relationship between the raters (Dancey & Ready, 2017).
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TRT cannot be evaluated statistically because the variability in the data is restricted, and
many data points are at ceiling. Aggregate data demonstrate performance is comparable at each
visit, with 67/160 (41.9%) measurements higher at first visit; 59/160 (36.9%) higher at second
visit; 34/160 (21.3%) equivalent at two visits. No individual participant demonstrates
performance that is equivalent or better for all measures in one visit versus the other visit.
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Table 7
People with Aphasia: Individual Data for Each Measure in Story Narrative Monologues 1 and 2
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ID
P1

CS
Mon1
3.833

CS
Mon2
3.889

SV(O)
Mon1
0.958

SV(O)
Mon2
0.963

REL
Mon1
0.875

REL
Mon2
0.963

CU
Mon1
0.875

CU
Mon2
0.926

GR
Mon1
0.917

GR
Mon2
0.778

REF
Mon1
1.000

REF
Mon2
1.000

%CIU
Mon1
0.747

%CIU
Mon2
0.804

GCS
Mon1
3.905

GCS
Mon2
3.926

P2

3.406

3.547

0.869

0.968

0.606

0.629

0.525

0.597

0.951

0.841

0.657

0.796

0.521

0.593

2.879

3.016

P3

2.991

3.162

0.651

0.674

0.688

0.721

0.450

0.488

0.515

0.500

0.500

0.600

0.589

0.671

2.851

2.969

P4

3.393

3.813

0.815

0.871

0.889

0.935

0.704

0.806

0.704

0.750

1.000

0.923

0.809

0.749

3.423

3.656

P5^

2.962

3.030

0.447

0.594

0.638

0.625

0.277

0.375

0.766

0.774

0.214

0.571

0.571

0.535

2.585

2.818

P6

3.587

3.477

0.756

0.705

0.778

0.886

0.644

0.636

0.886

0.810

0.871

0.966

0.681

0.601

3.356

3.186

P7

3.721

3.265

0.895

0.857

0.816

0.667

0.763

0.548

0.837

0.854

1.000

0.706

0.658

0.537

3.349

2.875

P8*

2.214

2.222

0.231

0.167

0.577

0.556

0.154

0.111

0.500

0.611

0.500

n.a.

0.430

0.500

1.929

2.611

P9

3.702

3.761

0.821

0.783

0.893

0.891

0.732

0.717

0.807

0.804

0.929

0.941

0.750

0.755

3.649

3.739

P10

3.872

3.907

0.957

1.000

0.681

0.712

0.681

0.731

0.750

0.547

0.621

0.607

0.761

0.749

3.750

3.704

P11

3.776

3.851

0.895

0.800

0.860

0.911

0.789

0.711

0.724

0.681

0.933

0.960

0.704

0.760

3.586

3.681

P12^

3.300

3.051

0.850

0.817

0.663

0.595

0.563

0.492

0.779

0.717

0.897

0.826

0.520

0.661

2.868

2.633

P13

3.793

3.686

0.890

0.938

0.816

0.752

0.718

0.726

0.951

0.949

0.965

0.939

0.676

0.602

3.311

3.237

P14

3.891

3.905

0.911

0.946

0.911

0.838

0.822

0.824

0.848

0.892

0.970

0.964

0.753

0.686

3.739

3.568

P15

3.576

3.556

0.825

0.902

0.714

0.787

0.571

0.738

0.846

0.730

0.686

0.969

0.669

0.662

3.308

3.492

P16

4.000

3.977

0.982

0.909

0.964

0.909

0.945

0.818

0.982

0.909

0.973

0.967

0.857

0.901

3.964

3.932

P17^

2.684

3.063

0.619

0.690

0.488

0.569

0.250

0.379

0.761

0.712

0.810

0.881

0.393

0.449

2.151

2.460

P18^

2.760

2.311

0.521

0.741

0.604

0.241

0.292

0.155

0.816

0.750

0.536

0.441

0.430

0.410

2.245

2.034

P19*

3.098

2.605

0.022

0.040

0.935

0.733

0.022

0.027

0.256

0.690

n.a.

n.a.

0.620

0.564

2.580

2.080

P20

3.333

3.848

0.814

0.818

0.674

0.697

0.593

0.545

0.724

0.803

0.902

0.857

0.541

0.579

2.811

3.227

Data Summary
mean

3.395

3.396

0.736

0.759

0.753

0.731

0.568

0.568

0.766

0.755

0.787

0.829

0.634

0.638

3.112

3.142

s.d.

0.479

0.542

0.255

0.251

0.137

0.173

0.254

0.251

0.174

0.114

0.226

0.170

0.132

0.125

0.601

0.579

min

2.214

2.222

0.022

0.040

0.488

0.241

0.022

0.027

0.256

0.500

0.214

0.441

0.393

0.410

1.929

2.034

max
a.m.d.

4.000 3.977
0.192

1.000
1.000
0.117

0.857

0.901
0.058

0.982
1.000
0.062

0.964 0.963
0.078

0.945
0.926
0.073

0.982 0.949
0.085

3.964
3.932
0.222

Note. ID = participant identifier; CS = Communicative Success; Mon1 = story narrative monologue visit 1; Mon2 = story narrative monologue visit 2; SV(O) =
Subject+Verb+(Object); REL = Relevance in SV(O) sentence frame; CU = Complete Utterance; GR = Grammaticality; REF = Referential Cohesion; %CIU = %Correct
Information Units; GCS = 4-point Global Coherence Scale; bold = difference exceeds 10% or .3 for CS and GCS italics = minimal aphasia, WAB-AQ > 93.8; ^ = moderate
fluent aphasia; * = moderate nonfluent aphasia; n.a. not applicable/no occurrences; s.d. = standard deviation; min = min score for measure; max = maximum score for measure;
a.m.d. = absolute mean difference between the two samples.

Table 8
Story Narrative Monologue: Interrater Reliability and Test-Retest Stability for Each Group
Interrater Reliability
People with Aphasia

Matched Participants without Aphasia

Parameter
Corr.Coeff.
p-value*
C. I.

CS
.938
.000

SV
.955
.000

REL
.834
.000

CU
.935ỻ
.000
.880.965

GR
.713ỻ
.000
.521.837

REF
.784
.000

%CIU
.828 ỻ
.000
.698.905

GCS
.906ỻ
.000
.831.949

CS
.845
.000

SV
.780
.000

REL
.756
.000

CU
.902
.000

GR
.628
.000

REF
perfect

%CIU
.961
.000

GCS
.890.000

Descriptor

very
strong

very
strong

strong

excellent

mod.

strong

good

excellent

strong

strong

strong

very
strong

mod

perfect

very
strong

very
strong

Test-Retest Stability
People with Aphasia

Matched Participants without Aphasia
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Parameter
Corr.Coeff.
p-value
Conf. Inter.

CS
.871
.000

SV
.864
.000

REL
.739ỻ
.000
.451.888

CU
.929ỻ
.000
.829.971

GR
.802
.000

REF
.597
.009

%CIU
.858ỻ
.000
.676.941

GCS
.883ỻ
.000
.729.952

CS
SV
REL
CU
GR
REF
%CIU
GCS
l-----------cannot analyze: restricted variability; data at ceiling---------l
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Descriptor

strong

strong

mod.

excellent

strong

mod.

good

good

.

.

.

.

.

.

.

.

Note. CS = Communicative Success; SV = Subject+Verb+(Object); REL = Relevance in the SV(O) sentence frame; CU = Complete Utterance; GR = Grammaticality; REF =
Referential Cohesion; %CIU = Percent Correct Information Unit; GCS = 4-point Global Coherence Scale; Corr. Coeff. = correlation coefficient; italics = data are non-parametric,
Spearman’s rho correlation conducted; ỻ = data are parametric, intraclass correlation procedure using a two-random effects model, with single measures, absolute agreement used
for IRR, consistency agreement for TRT; * = Holm-Bonferroni correction used for multiple tests for all measures; C. I. = confidence interval; Descriptor = descriptor for strength of
correlation (Dancy & Ready, 2017 for non-parametric data; Koo & Li, 2016 for parametric data).

Table 9
Matched Participants Without Aphasia: Individual Data for Each Measure in Story Narrative Monologues 1 and 2
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ID
M1

CS
Mon1
3.978

CS
Mon2
4.000

SV(O)
Mon1
1.000

SV(O)
Mon2
0.900

REL
Mon1
0.978

REL
Mon2
1.000

CU
Mon1
0.978

CU
Mon2
0.900

GR
Mon1
0.870

GR
Mon2
1.000

REF
Mon1
1.000

REF
Mon2
1.000

%CIU
Mon1
0.857

%CIU
Mon2
0.801

GCS
Mon1
3.935

GCS
Mon2
4.000

M2

4.000

3.979

0.952

0.943

0.921

0.966

0.873

0.920

0.905

0.990

1.000

1.000

0.832

0.843

3.734

3.905

M3

3.973

4.000

0.917

1.000

0.861

0.973

0.778

0.973

0.865

0.784

1.000

0.960

0.812

0.916

3.486

3.946

M4

3.963

4.000

0.923

0.925

0.923

0.875

0.846

0.825

0.926

0.925

1.000

0.962

0.870

0.850

3.692

3.625

M5

4.000

4.000

0.978

1.000

1.000

1.000

0.978

1.000

0.936

0.987

1.000

1.000

0.890

0.902

4.000

4.000

M6

4.000

4.000

1.000

0.941

1.000

0.971

1.000

0.912

1.000

1.000

1.000

1.000

0.959

0.902

4.000

3.829

M7

4.000

4.000

0.936

0.955

1.000

1.000

0.936

0.955

0.957

0.978

1.000

1.000

0.943

0.942

4.000

4.000

M8

3.936

4.000

0.979

0.953

0.979

0.977

0.957

0.930

0.979

0.957

1.000

1.000

0.889

0.917

3.891

4.000

M9

4.000

3.846

0.919

0.923

0.919

0.949

0.865

0.872

0.947

0.974

1.000

1.000

0.866

0.800

3.789

3.763

M10

4.000

4.000

0.979

0.980

1.000

1.000

0.979

0.980

1.000

0.980

1.000

1.000

0.928

0.919

4.000

4.000

M11

3.902

3.884

0.927

0.860

0.976

0.884

0.927

0.791

0.951

0.953

1.000

0.944

0.849

0.802

3.878

3.605

M12

3.927

3.953

0.975

0.952

0.975

0.976

0.950

0.929

0.925

0.977

1.000

1.000

0.841

0.855

3.927

3.907

M13

3.984

4.000

0.933

0.947

0.983

1.000

0.917

0.947

0.951

0.895

1.000

1.000

0.910

0.851

3.984

3.947

M14

4.000

3.917

0.964

0.917

1.000

1.000

0.964

0.917

0.929

1.000

1.000

1.000

0.880

0.789

4.000

3.944

M15

3.920

3.971

0.946

0.971

0.957

0.961

0.914

0.931

0.990

0.990

1.000

0.985

0.851

0.932

3.790

3.913

M16

4.000

4.000

0.880

1.000

1.000

0.964

0.880

0.964

1.000

0.964

1.000

1.000

0.957

0.965

4.000

3.964

M17

4.000

4.000

1.000

1.000

1.000

0.959

1.000

0.959

1.000

0.939

1.000

0.923

0.928

0.905

3.923

3.938

M18

3.884

3.906

0.953

0.860

0.907

0.780

0.884

0.680

1.000

0.961

1.000

1.000

0.769

0.524

3.698

3.396

M19

4.000

4.000

0.946

1.000

1.000

1.000

0.946

1.000

1.000

0.979

1.000

1.000

0.929

0.901

4.000

4.000

M20

3.929

3.930

0.927

0.891

0.909

0.982

0.836

0.891

0.964

0.927

1.000

1.000

0.788

0.781

3.696

3.893

0.877
0.855
0.054
0.096
0.769
0.524
0.959
0.965
0.048

3.871
0.147
3.486
4.000

3.879
0.163
3.396
4.000
0.106

Data Summary
mean
s.d.
min
max
a.m.d.

3.970 3.969
0.039 0.047
3.884 3.846
4.000 4.000
0.027

0.952 0.946
0.032 0.045
0.880 0.860
1.000 1.000
0.040

0.964 0.961
0.042 0.055
0.861 0.780
1.000 1.000
0.034

0.920 0.914
0.060 0.077
0.778 0.680
1.000 1.000
0.060

0.955 0.958
0.043 0.050
0.865 0.784
1.000 1.000
0.041

1.000
0.989
0.000
0.023
1.000
0.923
1.000
1.000
0.011

Note. ID = participant identifier; CS = Communicative Success; Mon1 = story narrative monologue 1; Mon2 = story narrative monologue 2; SV(O) = Subject+Verb+(Object); REL =
Relevance in SV(O) sentence frame; CU = Complete Utterance; GR = Grammaticality; REF = Referential Cohesion; %CIU = %Correct Information Units; GCS = 4-point Global
Coherence Scale; s.d. = standard deviation; min = min score for measure; max = maximum score for measure; a.m.d. = absolute mean difference between the two samples.

Research Question 3: Minimal Detectable Change for Each Measure for The PWA in SNM
MDC was calculated with a 90% confidence interval (MDC90; Donoghue & Stokes,
2009) as follows: MDC90 = SEM *√2 * 1.65, where SEM is the Standard Error of Measurement,
calculated: (SEM) = s√(1 − 𝑟), and s is the standard deviation of the absolute differences
between the two language samples for each measure, and r is the correlation coefficient for each
measure (i.e., either Spearman’s ρ or ICC coefficient; Jacob Oleson, personal communication,
February 3, 2020). The MDC90 criteria for these data that demonstrate change are: SV, 5.2
percentage points (e.g., a change in SV from 80% accurate to > 85.2% accurate reflects change
not attributable to the error of measurement); REL, 9.3 percentage points, CU, 4.6; GR, 8.8;
%CIU, 5.1; REF, 13.4; and for the 4-point scales: CS, .16 (e.g., a change from 3.0 to > 3.16
represents change outside the error of measurement); GCS, .17.
Research Question 4: Differences Between M-PWoA and PWA in the SNM
The data are non-parametric for 8/8 M-PWoA measures and for 4/8 of the PWA
measures, and the assumption of homoscedasticity does not hold for any measure pair as
assessed by Levene’s test (p = .000 for each pair, rejecting the null hypothesis that variances are
equal). Thus, descriptive statistics are used to evaluate differences between the groups, (Table
10). The mean is higher for the M-PWoA for each measure, and greater variability and range is
demonstrated for each measure in the PWA.
The M-PWoA demonstrate a higher score for 156/160 measures than the PWA to whom
they were matched. Two of the exceptions were demonstrated by one person with minimal
aphasia (P16; SV(O) and CU). The other two were for GR (P1; P2). The remaining three people
with minimal aphasia demonstrate scores lower than their M-PWoA for every measure. All 20
M-PWoA demonstrate perfect accuracy for only one measure, REF. In marked contrast, only 3
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PWA demonstrate perfect accuracy for REF. This finding highlights that REF is particularly
reflective of language impairment in PWA in SNM.
Table 10
Visit 1 Group Level Descriptive and Normative Data for PWA and M-PWoA
M-PWoA
mean (s.d.)
range
3.970 (.039)
3.884-4.000

PWA
mean (s.d.)
range
3.395 (.479)
2.214-4.000

SV(O)

.952 (.032)
.880-1.000

.736 (.255)
.022-.982

REL

.964 (.042)
.861-1.000

CU

Cut-point for
typical range
of function
(mean-1 s.d.)
3.93

#PWoA
> cut-point
1
(P16)

#M-PWoA
< cut-point
5
(M11, M12, M15,
M18, M20)

91.9%

3
(P1, P10, P16)

2
(M3, M16)

.753 (.137)
.488-.964

92.2%

2
(P16, P19*)

5
(M2, M3, M9,
M18, M20)

.920 (.060)
.778-1.000

.568 (.254)
.022-.945

86.0%

2
(P1, P16)

3
(M3, M4, M20)

GR

.955 (.043)
.865-1.000

.766 (.174)
.256-.982

91.2%

4
(P1, P2, P13,
P16)

3
(M1, M2, M3)

REF

1.00 (.000)
1.00-1.00

.787 (.226)
.214-1.000

100%

**

0

%CIU

.877 (.054)
.769-.959

.634 (.132)
.393-.857

82.3%

1
(P16)

3
(M3, M18, M20)

GCS

3.871 (.147)
3.486-4.000

3.112 (.601)
1.929-3.964

3.72

4
(P1, P10, P14,
P16)

4
(M3, M4, M18,
M20)

Measure
CS

Note. M-PWoA = matched participant without aphasia; s.d. = standard deviation; PWA = person with aphasia; # = number; CS =
Communicative Success; SV(O) = Subject+Verb+(Object); ^ = moderate fluent aphasia; REL = Relevance in SV(O) sentence
frame; CU = Complete Utterance; GR = Grammaticality; REF = Referential Cohesion; ** = P1, P4, P7 at cut-point, 100%; italics =
minimal aphasia, WAB AQ > 93.8 cut-off; * = moderate nonfluent aphasia; %CIU = %Correct Information Units; GCS = 4-point
Global Coherence Scale.

Research Question 5: Normative Range for Each Measure in SNM
Low-end of normal function was evaluated as 𝑥 −1 standard deviation. The benchmarks
are: CS = 3.93; SV = .919; REL = .922; CU = .860; GR = .912; REF = 1.000; %CIUs = .823;
GCS = 3.72.
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Discussion
The findings of this research demonstrate that for most of the measures, linguistic
production in a structured SNM does not parallel language production in unstructured
conversation. In addition, high IRR and moderate to high TRT stability for measures of language
in the SNM task demonstrate these measures have adequate psychometric properties. Further,
both groups demonstrate higher accuracy linguistic scores in conversation for most measures,
and greater variability in SNM than in conversation. Lastly, needed normative data and MDC
data are reported for each measure for structured SNM.
IRR and TRT
All of the measures demonstrate good to excellent IRR for both groups of participants, as
evaluated by correlational procedures. This indicates that IRR is reliable across trained raters for
these measures for SNM language samples. These findings are consistent with previously
reported IRR findings for %CIUs in structured monologue (Nicholas & Brookshire, 1993), as
well as for the 4-point GCS as applied to the specific book, Picnic, used in this study, for both
PWA and M-PWoA (Wright & Capilouto, 2012; Wright et al., 2013). In addition, the IRR
findings for these measures are consistent with previous findings for the same measures in
conversation in PWA (Leaman & Edmonds, DS1).
In PWA, moderate to excellent TRT is demonstrated for all of the measures, as assessed
by correlational analysis. Criteria developed for determining the extent to which measures can be
used clinically indicate that TRT correlation coefficients ≥ .90 are adequate for measures to be
used for decision-making for individuals (Fitzpatrick et al., 1998; Boyle, 2014). The CU meets
this criterion, with a correlation of .928. The same clinical criteria indicate that coefficients ≥ .70
may be used for decisions at the group-data level. Six measures meet this criterion: CS, SV,

241

REL, GR, %CIUs, and the 4-point GCS. REF demonstrates a correlation coefficient too low to
meet these criteria (.597), suggesting that multiple samples may be required to make clinical
decisions for this measure. Similar findings for these measures are reported in conversation, with
TRT ranging from moderate to excellent in that context as well, although with somewhat lower
correlation coefficients, although REF is non-significant in conversation (Leaman & Edmonds,
2019a; DS1). Findings for %CIU are consistent with reported TRT stability in structured
monologue in both PWA and M-PWoA (Nicholas & Brookshire, 1993).
TRT could not be evaluated by correlation for the M-PWoA due to the lack of variability
in the samples. Given this low degree of variability, TRT is considered excellent. No variation
for any measure exceeds 6 percentage points between the two data collection timepoints.
Analyses indicate that within group performance was similar on the two test dates.
Further examination of the data at an individual level corroborate this finding, demonstrating no
pattern of better language production at one visit versus the other for any individual or for either
group. These findings demonstrate that the extent of consistency across timepoints demonstrated
by PWA is similar to the extent of consistency in M-PWoA during a structured SNM task.
Relationships of Linguistic Skills in Unstructured Conversation and SNM
A priori, it was decided that measures would need to demonstrate a strong correlational
relationship between the two conditions in order to be used to infer language skills from one
discourse context to the other. Data from the following five measures do not meet this criterion:
GR and REF demonstrate non-significant relationships in the two contexts, and REL,
%CIU/%CIUconv, and the 4-point GCS/GCSconv demonstrate correlations with moderate or
lesser relationships. From clinical and research application standpoints, findings for these
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measures indicate that language production skills in SNM cannot be extrapolated to accurately
estimate language production in unstructured conversation.
In contrast, CS, and SV(O) each demonstrate a strong correlational relationship when
applied to these two types of discourse in PWA. These findings suggest that language production
in conversation can be estimated from language produced during SNM. Likewise, the CU
demonstrates a strong correlation across the two types of discourse. However, the CU is a
composite measure combining REL (which has a moderate correlation between the two contexts)
and SV(O) (strong correlation). Consequently, the strong relationship demonstrated by the CU
across conditions is interpreted as reflecting the strength of the SV(O) relationship across the two
discourse conditions. Thus, interpreting each component of the CU independently may provide
more accurate clinical insight and utility to understanding an individual’s discourse capabilities
than interpreting CU as a composite.
Sources of Language Production Differences in the Two Discourse Conditions
A post-hoc examination of the data was conducted to further investigate and understand
the nature of the dissimilarity across the discourse conditions as evaluated by these measures.
Better performance in conversation over SNM for both groups is a salient feature of differential
performance between the two conditions. Interestingly, the data show that both groups follow
similar relative patterns of performance in the two conditions for the eight measures. For all
measures except %CIU/%CIUconv and REF, the vast majority of individuals in each group
performed better in conversation than SNM. For these two measures, approximately half the
PWA performed better in conversation while half performed better in the SNM, and nearly all of
the M-PWoA demonstrate better performance in SNM (for REF, 18/20 SNM > conversation;
%CIU/%CIUconv, 15/20 SNM > conversation).
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Examination of the correlational results, group, and individual patterns of performance,
and the language samples suggests that the different purpose of each condition is the mechanism
driving the differences in language production. As noted, the purpose in conversation involves
transaction and interaction with a partner, while purpose in SNM is to produce a language
sample following a request to do so. The different purposes of the two discourse conditions can
lead to different discourse structures, that ultimately impact certain aspects of language
production, as demonstrated in this study. To better understand these relationships and why these
two different discourse conditions lead to language production that is not highly correlated for
some measures, the discussion below addresses the interface of purpose, structure, and language
production in relationship to the measures investigated.
Structures in Conversation Impacting Language Production. The key structures used
in conversation but rarely used in SNM that contribute to the current findings are: a) use of
discourse markers; b) ability to shift topic; c) expression of opinions and commentary; and d)
availability of ellipsis.
Impact of Discourse Markers on the %CIU/%CIUconv Measures. Words such as “so”,
“but”, and “anyway” can be used as conjunctions to express lexical meaning, but can also be
used as discourse markers for interactional purposes in conversation. These words are rated as
informative when they are used as conjunctions (“we got a new dog, so[W][+CIU] we have to
think of a name”), but are rated as uninformative (because they don’t have lexical meaning)
when used as discourse markers (“Anyway[W][-CIU], what time can you stop by?”; or “we
bought our airline ticket already, so[W][-CIU]…”). Another frequent use of discourse markers in
conversation occurs when a topic is coming to a close, and partners indicate that there is nothing
more to say by using a sequence of non-substantive or empty turns (e.g., “yeah…”/”so[W][-
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CIU]…”/”but[W][-CIU]…”; Maynard, 1980; Schegloff & Sacks, 1973). The interactional
purpose of conversation results in language production with frequent use of discourse markers
(i.e., uninformative), however, SNM is not interactional, and thus discourse markers occur
rarely. The difference in the use of discourse markers in the two conditions contributes to low
correlation between the measures, with performance generally better in SNM than conversation.
The intrinsic differences between the two types of discourse have an impact on the language
used in each in a way that prevents use of SNM from accurately predicting conversational skills
for the %CIUconv/%CIU measures.
Impact of Topic Shifts on REF. In conversation, new topics not immediate to the
environment are often introduced (Ervin-Tripp & Küntay, 1997), unlike in SNM where there is
only one topic which is established by the examiner. This is a difference that can potentially
diminish the accuracy of REF in conversation, as is seen in the data, where most speakers
demonstrate a performance of lower REF in conversation than in SNM. This phenomenon is
highlighted by the fact that discussing family, work, and travel, all remote topics likely
necessitating pronouns, are several of the most commonly touched upon topics between adults in
conversation (Kellerman, 1989), including in PWA (Davidson et al, 2003). The data show that
unreferenced pronouns occurred fairly often when the PWA introduced new topics during
conversation involving family and friends. In the SNM condition, unreferenced pronouns
occurred also, although the referents could often be quickly resolved from the pictured context.
Further, in SNM accurate use of referential cohesion is supported by the consistency of a single
established topic in SNM. These factors contribute to better performance for REF in SNM over
conversation.
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Impact of Opinion, Stance, and Commentary Utterances on %CIU/%CIUconv, REL,
and the 4-Point GCS/GCSconv Measures. Sharing opinions, providing one’s stance on a topic,
and making commentaries is a primary feature of conversation. Use of elaborative language,
emphasis, and repetition are factors that are critical to facilitate these interactional conversational
goals (Labov, 1972; Olness, 2010). When language is used in these ways in conversation,
measures of informativeness, relevance and coherence (%CIU measures, REL, and the 4-point
GCS measures) are intact, as long as the content is accurate in context. However, SNM does not
have these interactional goals, thus when language is used to provide opinion, stance, or
commentary, the resulting verbalization is not informative, relevant, or fully coherent to the
context, receiving reduced scores for the corresponding measures. These differences can lead to
relatively better performance in conversation when compared to SNM.
Impact of Ellipsis on GR. A marked structural difference between the two types of
discourse is the availability of elliptical utterances in conversation. In contrast, SNM typically
requires use of independent clauses. Consequently, in conversation it is possible to convey
meaning with fewer grammatical demands by producing elliptical clauses based on previous
utterances. Such utterances often require less grammatical complexity; in some instances,
elliptical utterances can be achieved by single words, obviating syntax and sometimes bound
morphemes altogether (e.g., “what’s your favorite type of ice cream?”/”vanilla”). Consequently,
the organizational structure of conversation, which allows for ellipsis, results in potentially better
performance on GR, as is evident in these data.
Structures in SNM Impacting Language Production. SNM possesses structures not
present in conversation that also lead to differences in language production. For example, SNM
structure predicates a canonical story grammar with obligatory components such as: an
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orientation a complicating action, and a resolution (Labov, 1972; Stein & Glenn, 1979). In
addition, the presence of pictured stimulus items results in language production demands in SNM
that are not present in conversation.
Impact of Story Grammar on %CIU/%CIUconv, REL, and the 4-Point GCS/GCSconv
Measures. In a SNM context, the speaker must adhere to instructions “to tell a story”, thereby
maintaining a focus and purpose on the stimulus item. This expectation requires the speaker to
use a prototypical story grammar while also avoiding opinion, commentary, and elaboration.
Language produced that does not adhere to the structural demands of SNM results in reduced
scores for linguistic measures of meaning and coherence (i.e., the CIU measures, REL, and the
GCS measures). However, in conversation, structure and content are impacted by the
interactional goals intrinsic to the presence of a conversational partner. Consequently, in
conversation when language that includes personal opinions, information, or commentary that
relates to the ongoing topic or story it is not penalized by default for measures of meaning and
coherence. This is true even when stories are embedded in conversation because the prototypical
story grammar is often not used in conversation, thus elaborations on points can be seen as
relevant, meaningful, and coherent rather than as actions that deviate from a rigid story structure.
These differences can lead to better performance for these measures in conversation over SNM.
Impact of the Presence of Pictured Stimulus on %CIU/%CIUconv, REL, the 4-Point
GCS/GCSconv, and REF. The presence of a picture in the SNM, leads to differential language
needs in each type of discourse. The picture target introduces support for the speaker. In some
instances this may result in better language production in the areas of meaning and coherence
(%CIU, REL, 4-point GCS) in the SNM than in conversation. The presence of the picture in
SNM means that all referents are visually present, which allows a speaker to point to pictures to
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support communication paired with a pronoun to convey meaning (i.e., deixis; March et al.,
2006). For example, in the Picnic story, a speaker could point to the lost mouse while saying “he
is lost” to convey meaning without penalty for the pronoun because it is referenced by the
illustration. However, in conversation objects for all referents are not present in the environment
(although participants could use objects, drawing, and writing). In contrast, the presence of the
picture may also result in lower linguistic performance, because the picture restricts (and perhaps
pressures) the speaker to retrieve precise words. Overall, in these data, however, the constant
structural availability of deixis in SNM but not in conversation contributes to net results
demonstrating better REF production in SNM than in conversation (Beeke, 2007a).
Measures with Strong Correlation Across Conditions
The finding that SV(O) accuracy is highly correlated across the two types of discourse
appears to be in contrast to limited previous findings suggesting that differences across
conversation and structured narrative monologues exist for measures of syntactical complexity
(Armstrong et al., 2011), verb production (Carragher et al., 2015), and subject-verb structure
(Beeke et al., 2003). However, these measures capture different aspects of language structure
than the SV(O) measure, thus findings that differ do not necessarily contradict one another.
Importantly, measures used by these researchers are dependent on the presence of syntax in
utterances of 2+ words, and presence of a verb, whereas the SV(O) measure does not carry these
requirements. Consequently, SV(O) is applicable to a broader spectrum of utterances (i.e.,
includes analysis of utterances with missing verbs and some single word utterances).
Armstrong and colleagues (2011) use Communication Units (C-Units; Miller & Iglesias,
2008) to evaluate syntactic complexity of two participants, and apply it to independent and
elliptical clauses. Their results show a higher mean length of C-Unit and a higher number of
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subordinated clauses in the monologue condition in comparison to structured conversation for
their two participants. Given the high frequency of elliptical clauses in conversation (which tend
to be shorter than independent clauses), and the low frequency of elliptical clauses in monologue,
it makes sense that mean length of C-Unit and proportion of subordinated clauses would be
higher in structured monologue than in conversation.
Carragher and colleagues (2015) measured the proportion of verb phrases in structured
monologue and unstructured conversation, showing differences across these discourse
conditions. The relationship was variable between participants, with some demonstrating more
verb phrases in monologue and some showing more verb phrases in unstructured conversation.
Their findings do not indicate better performance in one type of discourse, but rather variability
in performance. Beeke et al. (2003) demonstrate a greater frequency of intact subject-verb(object) structures in three narrative monologue tasks when compared to conversation. The
measure provides a rate of intact production in each context, with a higher rate in structured
monologue, and presence of a variety of different structures to convey syntax in conversation
(i.e., fronting of nouns, and sequential placement of lexical items allowing listener’s to perceive
syntactical relationships between the words through use of inferencing).
In contrast, the SV(O) measure is applied to all utterances in which an SV(O) sentence
frame is required by the context, whether the sentence frame contains all three segments (i.e., SV-and O, if required), or, importantly, if only one or two segments is present. When one or more
of the SV(O) elements is missing, the measure is scored [-SV(O)]. Consequently, single word
utterances receive a (-) score if in context the single word can’t stand alone (i.e., is not elliptical).
For instance, if a speaker begins the story “Picnic” by stating the single word “mice”, this
utterance is scored [-SV(O)], because in context an independent utterance is required, such as

249

“the mice are going on a picnic”. In the example, the verb is missing, and there is no object
(although without a verb it cannot be determined whether an object is needed or not). However,
as an utterance-level measure, the score is the same whether one or more elements is missing.
Thus, SV(O) measures the proportion of accurate, intact production of SV(O) sentence frames to
the number of required SV(O) sentence frames dictated by the context, i.e., [+SV(O)] ÷ required
[+SV(O)] structures. The high correlation of SV(O) across conditions indicates that errors caused
by omitted elements of the sentence frame occur at a similar rate in both types of discourse, and
includes production of single words that require use of an SV(O) sentence frame.
In the example of the single word “mice” produced to begin the story, the SV(O) measure
would evaluate this as [-SV(O)] in both a structured monologue context and in a conversational
context (i.e., same score across conditions). However, if the measure being used was the mean
length of C-Unit or frequency of subordinated clauses, (as in Armstrong et al., 2011), or a verb
phrase measure (as in Carragher et al., 2015), or a subject-verb-(object) measure that only tallies
intact structures (Beeke et al., 2003), the utterance would not be measured because it doesn’t
qualifies as a C-Unit, a verb phrase, or intact subject-verb-(object) structure. As such, the SV(O)
measure captures sentence frame errors more broadly because it is not restricted only to
utterances that display independence or syntactic complexity. As a broad measure, the current
data suggest that findings in SNM are similar to findings in unstructured conversation. In
addition, CU, which is a composite measure of SV(O) and REL follows a similar pattern.
CS has not been evaluated across discourse conditions previously. However, as a multimodal measure, the findings suggest that in each of the contexts, the participants make effective
use of the resources available to a similar extent. The high correlation of this measure across
contexts suggests that if SNM is used to assess PWA, concurrent use of a multi-modal measure
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such as CS could provide additional informative data to provide a broader picture of
communicative ability that has a strong relationship with everyday conversation. Key to this is
that during administration of the SNM task, the individual is permitted to use all of the
communicative resources available, and that subsequent analysis of the language sample does
not ignore the non-verbal aspects of communication that occur.
Additional Observations
The primary focus of the current research is to provide data specific to the measures
investigated, so as to understand the relationship of language production between unstructured
conversation and structured SNM for clinical and clinical research application. However, beyond
these intended research aims, this research and discussion serve to demonstrate that even
measures that capture language production constructs that are related to one another may
demonstrate varied findings from one another when evaluated for their consistency in different
discourse conditions. That not only is it often challenging to accurately predict language
production in unstructured conversation from language production in SNM, but that it may also
be difficult to predict how different measures, even if they appear related will behave across the
conditions. This additional challenge suggests that determining which measures can be used to
predict language production from one discourse condition to another with validity requires
investigation of each measure. Another option is to routinely assess language in the discourse
context that is the context of interest for treatment and thus the priority to the PWA.
Lastly, the evidence demonstrates overwhelmingly that language production tends to be
better in unstructured conversation than in SNM. This could be interpreted to mean that because
SNM is potentially more sensitive to language deficits it can be used as a stand-in for assessment
of conversation. However, the findings of this research indicate that such an interpretation would
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be erroneous. If SNM is used as the sole assessment of discourse, deficits may be detected that
do not have impact on conversation. This risks clinical decision-making that may lead to a
rehabilitation agenda that may not have real-world impact. Simultaneously, linguistic (and
interactional) aspects of conversation impacted by aphasia may go undetected and consequently
be denied needed intervention.
Limitations and Future Directions
The results of this study demonstrate that linguistic production is impacted differently in
unstructured conversation and SNM. The clinical impact of such findings is high, suggesting that
language skills in one discourse context cannot be used to assume language skills in another.
However, a limitation is that the results of this study are specific to the measures investigated
and to the two specific discourse conditions investigated, unstructured conversation and the
specific SNM, “Picnic”. The evidence in this study and in previous research suggest that
relationships between linguistic production and measurement across discourse contexts are
complex. Assumptions cannot be made that similar findings exist for these same measures in
different types of discourse (e.g., in a different book, or in a single picture description task), or
for similar measures (e.g., other measures of informativeness or syntax) in the same discourse
contexts used in this study. Consequently, an important future direction is investigation of the
relationship of these measures between unstructured conversation and single picture description
tasks that are typically used in clinical and research settings.
Conclusion
The primary aim of this research demonstrates the extent of correlation of language
measures in two different discourse conditions, unstructured conversation and SNM in PWA and
M-PWoA. Secondary aims include establishing and reporting psychometric data for the SNM
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task, including: IRR, TRT normative data range, and the minimal detectable change (MDC90)
needed to detect significant change in the measures following intervention in PWA.
The results indicate moderate, weak or non-significant relationships for 5 measures in the
two discourse contexts (i.e., REL, GR, REF, %CIU/CIUconv, and 4-point GCS/GCSconv).
Thus, these measures cannot be used in SNM to predict language in conversation. Strong
correlations are demonstrated for 3 measures (CS, SV(O), and CU), indicating that language
production can potentially be estimated from one discourse context to the other. Further, the
results demonstrate a pattern of better language skills in conversation for all measures except
%CIU/CIUconv and REF. The data suggest that the differing purposes between conversation and
SNM contribute to the findings. Conversation and SNM discourse genres possess innate
differences in purpose because one is built interactionally for communicating with a partner,
whereas the other is not. This results in structural differences between the two discourse types
that can impact language production differentially for some measures.
The findings of this study are specific to the particular wordless story book used as the
discourse stimulus item (i.e., Picnic; McCully, 1984) in the SNM. However, the study suggests
that the inherent differences in conversation and monologue can result in differences in language
production in PWA. With this in mind, and as research continues to emerge, this finding suggests
that language produced during structured monologue is often likely to demonstrate significant
differences from the language needed and used in everyday conversation. Accordingly, clinical
interpretation of structured monologue samples cannot assume that deficits observed in this
context reflect needs in conversation, or that needs in conversation will be discerned
comprehensively through use of structured monologue analysis.
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Appendix 1
Conversation Collection Protocol: Setting the Context for a Casual Conversation

Component

Description

Casual Conversation

Time
Partner*
Space
Training for SLP

Let the participants know ahead of the conversation that:
▪
A social, casual-type, everyday conversation is desired
▪
There is no topic or agenda for the conversation
▪
No topic is provided, topics can shift as they do in everyday
conversation
▪
Either partner can start the conversation
15-20 minutes; analyze a middle section about 10 minutes long
SLP or a family or friend (“home-partner”)
A casual, comfortable space; if testing is being conducted, use separate
spaces for
testing and the conversation (if possible)
Do/Don’t list below
Readings on conversational environment, interactions, and types of
conversation**
Utterance-by-utterance decision-making flowsheet, Appendix 2

SLP and Home Partner Protocols
Home Partner

SLP-Partner

Instructions: We’d like to get an idea of what typical, everyday conversations are like
at home.
▪
Please video record a conversation for 15-20 minutes on any topic(s)
▪
Neither partner needs to do anything special
▪
We aren’t looking for the person with aphasia to demonstrate any particular
language skills or knowledge
▪
Partners can use speech, gestures, writing, drawing (have paper/pen available)
Minimize clinical feel of the conversation and maximize the casual feel with these
techniques:
DO:
▪
Show interest with
▪
Eye contact
▪
Body language
▪
Nodding, saying “mhm”
▪
Make comments
▪
Share stories about yourself
▪
Allow topic to shift naturally
▪
Give plenty of time
▪
Silence is ok
▪
Be receptive to and accept all
communication modalities
▪
If you don’t understand, say so
▪
Paraphrase what you do
understand

DON’T
▪
Ask lots of questions
▪
No phonemic or semantic
cueing
▪
Request correct verbal words or
better production if you
understand
▪
Don’t request verbal production
of ideas that are communicated
nonverbally
▪
Request person to tell you
something you already know
▪
Act like an interviewer (if you
notice it feels like an interview,
try making comments and/or tell
a story about yourself)
▪
Tell or instruct the person
regarding strategies or how to
communicate

Note. *Partners: The current study made use of unfamiliar SLP partners only, no home-partners participated; see Leaman &
Edmonds, 2019a for information about using Home-Partners (linguistic findings were similar for both partner-types in casual
conversations); **Readings: excerpts were used from: Hengst & Duff, 2007; Hengst, Duff, & Jones, 2019; Simmons-Mackie &
Damico, 1999; Simmons-Mackie & Damico, 2008.
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Appendix 2
Conversation Collection Protocol: Utterance-by-Utterance Decision-Making

4. Participant says something
5. If partner understands: follow pathway to left, and continue conversation
6. If partner doesn’t understand: follow pathway to right
d. If partner has a guess: follow pathway to center
iii.
If guess was correct: follow pathway to left, and continue conversation
iv.
If guess was wrong: go to 3b
e. If partner needs clarification: say “I don’t understand”*
ii.
Wait for response, provide as much time as the person with aphasia needs
▪
If partner understands: follow pathway to left, and continue
conversation
▪
If partner doesn’t understand: say “I don’t understand”*, return to 3b
▪
Procedure cycles up to three times if needed
f. If partner still doesn’t understand after 3 cycles, partner can use therapy techniques
such as suggesting a strategy, giving choices, etc., or partners may decide to let it
go/move on
Note. *= partner says “I don’t understand”, “I didn’t get that”, “can you tell me again” or a comparable request to have the
utterance stated again; partner’s request is not scripted, partner does not assist or instruct participant (unless requested to do
so), strategies are not suggested; participant can use any and all communication modalities desired, and partner accepts all
modalities and does not request a verbal production if the nonverbal is understood.
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Appendix 3
Summary of Measures and Example of Coding
Measure
Description and Scoring Summary
CS*
Communicative Success

CU^
Complete Utterance

SV(O)^
Subject-Verb(Object), if required

REL^
Relevance
in SV(O) frame

%CIUConvỻ & %CIU~
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Correct Information Units

GR*
Grammaticality

REF*
Referential Cohesion

GCSconvǂ & GCS**
Global Coherence Scales

Scoring

- Rate successfulness of the utterance
▪
Include nonverbal/contextual information, and partner’s behavior/response
▪
Commentary on performance like, “I’m stuck”, is scored [CS4] in conversation, [CS1] in monologue
- Determine CU score based on the scores of the SV(O) and REL components (see below)
▪
If SV(O) and REL both (+), score [+CU]; If either SV(O) or REL is (-), score [-CU]
▪
Do not use the CU to score elliptical utterances in conversation, because SV(O) structure is not needed

4-point
scale

- Score whether the subject, verb, and object (if required) are present or not.
▪
If all the parts are present, score [+SV(O)]; If any part is missing, score [-SV(O)]
▪
Do not penalize other grammatical errors (e.g., morphology, tense, conjugation, etc.)

+/-

+/-

- Score whether words in the SV(O) part of sentence, are relevant in context or not
▪
If pronouns are unclear because they are not referring to a noun, score [-REL]
▪
If vague words are used (thing, stuff, etc.), score [-REL]
▪
if the vague word is acceptable in conversation, e.g., “I like knitting, sewing, and that stuff”, score [+REL]
▪
Commentary on performance like, “I’m stuck”, score [+REL] in conversation and [-REL] in monologue
- Score each word for informativeness in context (see references below for detailed instructions for each).
▪
Each intelligible word is scored as [+W]; then score each [+W] as [+CIU] if informative, [-CIU] if not
informative
▪
Do not code for words meaning “yes” or “no”
- Score grammatical errors not already accounted for by SV(O)
▪
Errors such as tense, conjugation, use of functors/articles, missing auxiliary verbs, score [-GR]

+/-

- Score whether demonstrative and personal pronouns are used appropriately referring to a noun
▪
Does not have test-retest stability in conversation, requires multiple baseline samples
▪
If pronouns appropriately refer to a noun, score [+REF], (he/him; she/her; they/them; we; it; there; those;
that)
▪
Don’t score if prior noun not needed (e.g., “I”; “you”; “here”, or person points to object and says “that”, etc.)

+/-

- Score for coherence of utterance to the topic (see note below for references to detailed instructions for each)
▪
Commentary on performance like “I’m stuck”, is not scored in conversation; score [GCS1] in monologue

4-point
scale

+/-

+/-

Example: partner states: “My friend’s daughter has pet chickens”
PWA: She[W][CIU] chickens[W][CIU] yard[W][CIU]? [S3][-SV(O)][+REL][-CU][-GR][+REF][G4]
Analysis: (%CIUconv: each word is informative; CS: listener needs to inference a bit; SV(O): missing verb; REL: words are relevant; CU: [-SV(O)][+REL] = [-CU]; GR: errors
present; REF: “she” refers appropriately to “friend’s daughter”; GCSconv: utterance is coherent to topic).

PWA: Chicken[W][CIU] read[W]?

[S2][-SV(O)][-REL][-CU][-GR][G2]

Analysis: (%CIUconv: chicken is informative, read is not; CS: listener doesn’t know what is being asked about the chicken; SV(O): required object is missing; REL: read is not
relevant to an action taken by chickens; CU: [-SV(O)][-REL] = [-CU]; GR: errors present; GCSconv: utterance is coherent in that it relates to chickens, but so little is stated that
listener doesn’t know exactly what is being said about chickens, thus scored as remotely related).
Note. * = Leaman & Edmonds, 2019a; ^ = Edmonds, Nadeau, & Kiran, 2009, Leaman & Edmonds, 2019b; ỻ = Leaman & Edmonds, 2019c; ~ = Nicholas & Brookshire, 1993; ǂ =
Leaman & Edmonds, in press; ** = Wright & Capilouto, 2012.

Supplemental Table 1
People with Aphasia: CLQT+ and ACOM Test Results
ID
P1

Age
40

WAB-AQ
93.5

P2

69

86.0

P3

42

77.2

P4

45

95.7

P5

67

66.4

P6

74

92.7

P7

42

89.2

P8

67

68.0

P9

54

86.4

P10

38

96.3

P11

76

85.1

P12~

47

61.0

P13

74

88.5

P14

57

91.2

P15

77

97.2

P16

65

94.7

P17

41

65.8

P18

62

52.2

P19

64

58.8

P20

65

90.4

Type/Severity
Mild
Anomia
Mild
Anomia
Mild
Conduction
Minimal
Anomia
Moderate
TCS
Mild
Anomia
Mild
Anomia
Moderate
TCM
Mild
Anomia
Minimal
Anomia
Mild
Conduction
Moderate
Conduction
Mild
Anomia
Mild
Anomia
Minimal
Anomia
Minimal
Anomia
Moderate
Wernicke
Moderate
Conduction
Moderate
Broca
Mild
Anomia

CLQT+
NLC: 41
WNL
NLC: 27
WNL
NLC: 41
WNL
NLC: 42
WNL
NLC: 27
Mild
NLC: 37
WNL
NLC: 43
WNL
NLC: 40
WNL
NLC: 38
WNL
NLC: 43
WNL
NLC: 40
WNL
NLC: 38
Mod
NLC: 35
WNL
NLC: 46
WNL
NLC: 37
WNL
NLC: 40
WNL
NLC: 43
WNL
NLC: 41
WNL
NLC: 41
WNL
NLC: 43
WNL

ACOM
t-score
62.5

TPO
6,9

43.1

7,9

49.6

3,2ǂ

46.6

4,11

48.1

19,4

59.8

8,7

67.7

8,10

39.3

2,1

53.5

0,6

60.6

5,4

53.2

6,9

43.8

5,1

66.6

0,11 ỻ

44.6

3,6

65.9

0,9

51.0

3,6

44.8

1,11

34.4

10,10

51.6

6,0

52.0

4,8

Education/
Race
College
Caucasian
College
Caucasian
High School
Hispanic
College
Caucasian
Graduate
African-Am
College
Caucasian
College
African-Am
College
Caucasian
College
Caucasian
Graduate
Caucasian
College
Caucasian
Graduate
Asian
High School
Caucasian
College
Caucasian
Graduate
Caucasian
High School
Caucasian
College
Caucasian
Graduate
Caucasian
High School
Caucasian
College
Caucasian

Note. CLQT+ = Cognitive Linguistic Quick Test Plus (Helm-Estabrooks, 2017); ACOM = Aphasia Communication Outcome
Measure (Hula et al., 2015); ID = patient identifier; WAB-AQ = Western Aphasia Battery-Revised (Kertesz, 2006); TPO = time
post-onset; NLC = nonlinguistic cognition; WNL = within normal limits; TC = transcortical sensory aphasia; African-Am = AfricanAmerican; ǂ = reports 5 left hemisphere strokes; bold = female; TCM = transcortical motor aphasia; ~ = first language was
Korean until age 6, then immersed in American school; Mod = moderate impairment; ỻ = reports 2 left hemisphere strokes.
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Supplemental Table 2
Story Narrative Monologue Instructions and Summary of Stimulus Book, “Picnic”
Instructions for Task*
“I have two picture books without words. I’d like you to tell me a story to go along with the pictures in
each book. Before you tell me each story, I want you to look through the pages of the book to
familiarize yourself the story. You can take however long you want to look at the book. There are no
right or wrong ways to tell the story. I am not looking for anything special, I am just interested in hearing
the story in your own words. First, to give you an idea of what I want you to do, I have another book we
can use as an example. I will look through the pages, and then when I am done, I will tell you the story
while looking at the pages of the book again. This will let you see what I want you to do. When I tell the
story, I will have a script. This is so I tell it the same way with every person in the study. However,
when you tell me the stories from your books, you will tell them to me in your own words. You won’t
have a script. Do you have any questions?”
Summary of Picnic
“Picnic” tells the story of a family of mice who go on a picnic, yet one of the children falls off the pick-up
truck on the way to the picnic location. The family enjoys games and music at their picnic without
realizing that one mouse is missing. Meanwhile, the lost mouse is worried about being left behind, but
finds comfort in a stuffed animal he was holding when he fell off the truck, and begins to explore the
surroundings. The mouse finds berries to eat and eventually falls asleep with a full stomach. Finally,
when the mouse family sits down to eat at their picnic, they notice that one mouse is missing. They
pack up their picnic, get back in the pick-up truck, and retrace their route, and locate the missing
mouse by the side of the road. They are overjoyed to see one another again. The lost mouse realizes
that now the stuffed animal mouse is missing, and runs back into the brush by the side of the road,
finding the stuffed animal. The family continues on their way, finds a new picnic location, and resumes
their picnic with everyone present.
Note. Picnic, McCully, 1984; * = task instructions are intended to be relaxed and flexible, modify as needed to ensure the
participant understands the instructions.
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Supplemental Table 3
Story Narrative Monologue Exemplar for Participants: “Chalk”
Instructions: After looking through every page of “Chalk” with the participant, the examiner uses this script to tell
the story while looking at the pages together with the participant. Book is oriented towards participant.
“Three kids are walking along a road in the rain. Up ahead they see the figure of a dinosaur that looks like
it’s a part of a playground. A blue bag with stars on it is hanging from the dinosaur’s mouth. // The kids take the
bag down and look inside. They discover that the bag is full of colored chalk. // One girl takes out a piece of yellow
chalk. She bends down next to a puddle and draws a picture of the sun on the road. // Suddenly, the drawing
becomes real, and a bright sun pops up out of the drawing and begins shining, just a few inches above the road.
The sun is so bright the kids have to shield their eyes. They’re really surprised. //
The kids look up and see the clouds parting and the real sun is gleaming down. The rain has stopped. //
The next girl looks excited as she chooses a piece of pink chalk. She draws butterflies all over the road. //
Suddenly butterflies begin coming to life from each drawing. The kids are very excited to see giant butterflies flying
all around them. //
Now, the boy takes his turn. He looks mischievous as he selects his chalk. He draws a picture of a
dinosaur like the one they saw on the playground. A few butterflies are still flitting around. // Suddenly the three
kids are in the shadow of a real dinosaur with big teeth. They look surprised and a bit scared. // They run away
very fast while the dinosaur chases them. //
They quickly try to hide on the playground. One kid goes into a tunnel. // The dinosaur is coming, and he
can see all three kids, even though they are trying to hide. // Two kids are in the tunnel now, but the dinosaur
bends down and looks inside. He can see where the kids are hiding. // Quickly, the boy, who still has the chalk,
draws a cloud and rain on the inside of the tunnel. // The dinosaur looks up to the sky that is quickly becoming dark
and ominous with clouds. It is beginning to rain again. // Now the rain is pouring down and one girl peers out from
where she is hiding on the playground. She sees the dinosaur is beginning to melt! //
The kids come out of hiding and see all that is left of the dinosaur now is a very big green chalk smudge all
over the ground. They look down at it and stand in the rain, getting wet. They decide to put the bag of chalk back
on the playground dinosaur where they originally found it. // They continue on their way, down the road in the rain.
The boy looks back at the playground dinosaur one last time, puzzled by all that has happened.”

Language Data for Exemplar
Flesch-Kincaid Reading Level: 4th grade*
Number of Words: 463
Average Number of Words/Sentence: 12.18
Range for Number of Words/Sentence: 3-27
Number of Sentences: 38
Note. Chalk, by Bill Thomson, 2010; // = examiner to turn page; * = Kincaid, Fishburne Jr., Rogers, & Chisson, 1975.
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Supplemental Table 4
People with Aphasia: Interrater Reliability for Story Narrative Monologues
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ID
P1.Mon1
P1.Mon2
P2.Mon1
P2.Mon2
P3.Mon1
P3.Mon2
P4.Mon1
P4.Mon2
P5.Mon1^
P5.Mon2^
P6.Mon1
P6.Mon2
P7.Mon1
P7.Mon2
P8.Mon1*
P8.Mon2*
P9.Mon1
P9.Mon2
P10.Mon1
P10.Mon2
P11.Mon1
P11.Mon2
P12.Mon1^
P12.Mon2^
P13.Mon1
P13.Mon2
P14.Mon1
P14.Mon2
P15.Mon1
P15.Mon2

CS
R1
3.333
3.833
3.237
3.773
3.100
2.964
3.526
3.929
2.750
2.692
3.133
3.200
3.444
3.462
2.000
2.308
3.471
3.533
3.938
3.921
3.579
3.824
3.216
3.091
3.630
3.686
4.000
3.897
3.714
3.500

CS
R2
3.000
3.917
3.105
3.818
3.563
2.929
3.526
4.000
2.650
2.692
3.133
3.267
3.389
3.615
1.857
2.231
3.294
3.400
3.813
3.778
3.842
3.706
3.184
3.234
3.655
3.686
4.000
3.828
3.667
3.300

SV(O)
R1
1.000
1.000
0.811
0.952
0.840
0.654
0.842
0.923
0.375
0.615
0.571
0.667
0.769
0.750
0.250
0.308
0.706
0.733
1.000
1.000
0.895
0.882
0.839
0.718
0.804
0.971
1.000
0.966
0.952
0.842

SV(O)
R2
0.833
1.000
0.861
0.952
0.724
0.600
0.790
0.923
0.375
0.615
0.571
0.733
0.769
0.750
0.250
0.231
0.706
0.733
1.000
0.971
0.895
0.882
0.800
0.682
0.786
0.971
1.000
1.000
0.905
0.842

REL
R1
0.667
1.000
0.622
0.714
0.520
0.731
0.947
1.000
0.750
0.539
0.571
1.000
0.615
0.500
0.333
0.692
0.882
0.667
0.813
0.794
0.842
0.882
0.677
0.641
0.786
0.706
0.900
0.759
0.667
0.737

REL
R2
0.667
1.000
0.611
0.762
0.862
0.760
1.000
1.000
0.750
0.615
0.571
0.933
0.692
0.500
0.417
0.692
0.882
0.733
0.750
0.794
0.842
0.882
0.600
0.682
0.750
0.559
0.900
0.714
0.619
0.737

CU
R1
0.667
1.000
0.487
0.667
0.480
0.462
0.737
0.923
0.250
0.308
0.429
1.000
0.539
0.375
0.083
0.154
0.882
0.53
0.813
0.794
0.790
0.765
0.548
0.487
0.607
0.676
0.900
0.759
0.619
0.684

CU
R2
0.500
1.000
0.472
0.714
0.517
0.480
0.790
0.846
0.250
0.308
0.357
0.733
0.615
0.250
0.083
0.154
0.647
0.533
0.750
0.765
0.737
0.765
0.467
0.455
0.554
0.559
0.900
0.714
0.571
0.842

GR
R1
0.500
0.667
0.842
0.909
0.440
0.417
0.684
0.733
0.533
0.583
0.923
0.643
0.833
0.750
0.500
0.539
0.588
0.733
0.625
0.600
0.579
0.471
0.794
0.634
0.929
0.857
0.900
0.828
0.762
0.700

GR
R2
0.667
0.667
0.947
0.955
0.586
0.440
0.667
0.714
0.533
0.615
0.923
0.571
0.833
0.667
0.750
0.615
0.706
0.667
0.625
0.694
0.632
0.765
0.765
0.683
0.929
0.914
0.750
0.793
0.857
0.650

REF
R1
1.000
1.000
0.773
0.857
0.667
n.a.
1.000
1.000
n.a.
0.250
0.875
1.000
1.000
n.a.
n.a.
n.a.
0.800
0.889
0.750
0.790
1.000
1.000
0.950
0.909
1.000
0.958
1.000
0.947
0.600
1.000

REF
R2
1.000
1.000
0.565
0.929
1.000
n.a.
1.000
1.000
n.a.
0.250
0.875
1.000
1.000
n.a.
n.a.
n.a.
0.800
0.889
0.750
0.895
1.000
1.000
0.947
0.957
1.000
0.917
0.867
0.895
0.600
1.000

%CIU
R1
0.702
0.800
0.609
0.609
0.613
0.690
0.806
0.865
0.557
0.524
0.571
0.612
0.577
0.541
0.364
0.490
0.652
0.674
0.793
0.798
0.607
0.772
0.628
0.679
0.676
0.675
0.749
0.675
0.670
0.684

%CIU
R2
0.754
0.800
0.504
0.656
0.676
0.677
0.791
0.842
0.557
0.488
0.550
0.651
0.577
0.585
0.309
0.408
0.652
0.653
0.800
0.728
0.631
0.758
0.530
0.657
0.683
0.614
0.697
0.661
0.616
0.646

GCS
R1
4.000
3.917
3.026
3.591
3.310
2.778
3.444
3.929
2.692
2.417
2.800
3.375
2.889
2.769
1.786
2.539
3.412
3.467
4.000
3.778
3.211
3.824
3.000
2.886
3.088
3.229
3.750
3.448
3.429
3.500

GCS
R3
3.833
3.833
3.105
3.273
3.226
2.643
3.588
3.929
2.643
2.833
2.600
3.333
2.722
2.231
2.143
3.077
3.059
3.733
3.813
3.639
3.526
3.778
2.500
2.796
2.964
3.200
3.850
3.379
3.143
3.300

ID
P16.Mon1
P16.Mon2
P17.Mon1^
P17.Mon2^
P18.Mon1^
P18.Mon2^
P19.Mon1*
P19.Mon2*
P20.Mon1
P20.Mon2

CS
R1
4.000
3.938
2.618
2.227
2.583
1.524
2.375
2.615
3.429
3.708

CS
R2
3.923
3.750
2.970
2.909
3.143
2.429
2.500
2.692
3.571
3.708

SV(O)
R1
0.923
0.875
0.609
0.500
0.692
0.810
0.083
0.120
0.844
0.750

SV(O)
R2
0.923
0.875
0.565
0.546
0.692
0.810
0.083
0.000
0.882
0.833

REL
R1
0.923
0.938
0.652
0.318
0.154
0.048
0.833
0.880
0.719
0.583

REL
R2
0.846
0.813
0.609
0.546
0.462
0.143
0.833
0.720
0.824
0.750

CU
R1
0.846
0.750
0.304
0.136
0.154
0.000
0.083
0.040
0.500
0.375

CU
R2
0.769
0.688
0.348
0.227
0.231
0.095
0.083
0.000
0.706
0.583

GR
R1
1.000
0.813
0.643
0.714
0.846
0.667
0.500
0.667
0.788
0.833

GR
R2
1.000
0.750
0.679
0.546
0.692
0.952
0.500
0.667
0.647
0.750

REF
R1
1.000
1.000
0.933
0.846
0.400
0.643
n.a.
n.a.
0.957
1.000

REF
R2
0.857
1.000
0.800
0.923
0.400
0.400
n.a.
n.a.
0.923
1.000

%CIU
R1
0.807
0.879
0.369
0.319
0.301
0.376
0.500
0.685
0.564
0.590

%CIU
R2
0.759
0.828
0.525
0.480
0.634
0.391
0.554
0.632
0.606
0.635

GCS
R1
4.000
4.000
2.188
1.818
2.214
1.700
2.267
2.615
3.029
2.917

GCS
R3
3.714
3.765
2.265
2.046
2.857
1.667
2.313
2.039
3.314
2.792

Note. ID =participant identifier; CS = Communicative Success; R1 = rater 1; R2 = rater 2; SV(O) = Subject+Verb+(Object); REL = Relevance in SV(O) sentence frame; CU = Complete
Utterance; GR= Grammaticality; REF = Referential Cohesion; %CIU = Percent Correct Information Unit; GCS = 4-point Global Coherence Scale; R3 = rater 3; Mon1= story narrative
monologue visit 1; Mon2 = story narrative monologue visit 2; n.a. = not applicable/no occurrences; italics = minimal aphasia, WAB-AQ > 93.8; ^ =moderate fluent aphasia; * =
moderate fluent aphasia.

268

Supplemental Table 5
Matched Participants Without Aphasia: Interrater Reliability Data for Story Narrative Monologues

269

ID
M1.Mon1
M1.Mon2
M2.Mon1
M2.Mon2
M3.Mon1
M3.Mon2
M4.Mon1
M4.Mon2
M5.Mon1
M5.Mon2
M6.Mon1
M6.Mon2
M7.Mon1
M7.Mon2
M8.Mon1
M8.Mon2
M9.Mon1
M9.Mon2
M10.Mon1
M10.Mon2
M11.Mon1
M11.Mon2
M12.Mon1
M12.Mon2
M13.Mon1
M13.Mon2
M14.Mon1
M14.Mon2
M15.Mon1
M15.Mon2
M16.Mon1

CS
R1
3.929
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
3.882
4.000
4.000
3.818
4.000
4.000
4.000
3.769
4.000
4.000
3.960
4.000
4.000
4.000
4.000
4.000
4.000

CS
R2
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
3.882
4.000
4.000
3.909
4.000
4.000
4.000
3.846
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000

SV(O)
R1
1.000
0.867
1.000
0.900
1.000
1.000
0.900
0.867
1.000
1.000
1.000
0.833
0.938
0.818
0.941
0.909
0.900
0.909
1.000
1.000
1.000
0.769
0.957
0.933
0.792
0.909
1.000
1.000
0.960
0.972
0.800

SV(O)
R2
1.000
0.933
0.941
0.867
0.900
1.000
0.900
0.867
1.000
0.955
1.000
0.833
0.938
0.833
0.941
0.909
0.900
0.909
0.929
1.000
1.000
0.846
1.000
0.933
0.720
0.909
1.000
1.000
1.000
0.972
0.800

REL
R1
1.000
1.000
0.824
0.900
0.900
1.000
0.800
0.867
1.000
1.000
1.000
0.917
1.000
1.000
1.000
0.909
0.900
0.909
1.000
1.000
1.000
0.846
0.957
1.000
0.958
1.000
1.000
1.000
0.960
1.000
1.000

REL
R2
1.000
1.000
0.882
0.900
0.900
1.000
0.900
0.867
1.000
1.000
1.000
0.917
1.000
1.000
1.000
1.000
1.000
0.909
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.972
1.000

CU
R1
1.000
0.867
0.824
0.833
0.900
1.000
0.800
0.800
1.000
1.000
1.000
0.750
0.938
0.818
0.941
0.818
0.800
0.818
1.000
1.000
1.000
0.692
0.913
0.933
0.792
0.909
1.000
1.000
0.960
1.000
0.800

CU
R2
1.000
0.933
0.824
0.800
0.900
1.000
0.800
0.800
1.000
0.955
1.000
0.750
0.938
0.833
0.941
0.909
0.900
0.818
0.929
1.000
1.000
0.846
1.000
0.933
0.720
0.909
1.000
1.000
1.000
0.972
0.800

GR
R1
1.000
1.000
0.941
0.969
0.900
0.727
0.000
0.867
0.667
0.955
1.000
1.000
0.875
1.000
1.000
0.833
0.909
1.000
1.000
0.947
1.000
0.692
0.870
0.938
0.880
0.909
0.714
1.000
1.000
0.972
1.000

GR
R2
1.000
1.000
0.882
1.000
0.900
0.818
1.000
0.867
0.867
1.000
1.000
1.000
0.875
1.000
1.000
1.000
1.000
1.000
1.000
0.950
1.000
0.923
0.957
1.000
0.960
0.818
0.714
1.000
1.000
1.000
1.000

REF
R1
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

REF
R2
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

%CIU
R1
0.929
0.817
0.729
0.812
0.875
0.921
0.866
0.808
0.908
0.900
0.952
0.878
0.925
0.954
0.924
0.921
0.869
0.829
1.000
0.964
0.877
0.795
0.804
0.877
0.904
0.897
0.882
0.712
0.893
0.926
0.966

%CIU
R2
0.905
0.899
0.798
0.830
0.881
0.928
0.826
0.808
0.925
0.900
0.952
0.870
0.931
0.962
0.904
0.914
0.885
0.863
0.964
0.958
0.838
0.810
0.813
0.864
0.886
0.876
0.898
0.726
0.877
0.937
0.977

GCS
R1
4.000
4.000
3.471
3.700
3.700
4.000
3.700
3.600
4.000
4.000
3.667
3.750
4.000
4.000
3.882
4.000
4.000
3.546
4.000
4.000
3.938
3.539
4.000
4.000
3.960
4.000
4.000
4.000
3.880
3.944
4.000

GCS
R3
4.000
4.000
3.647
3.700
3.700
4.000
3.667
3.600
4.000
4.000
3.667
3.750
4.000
4.000
3.882
4.000
4.000
3.546
4.000
4.000
3.938
3.615
3.957
3.938
4.000
4.000
4.000
4.000
3.960
4.000
3.900

ID
M16.Mon2
M17.Mon1
M17.Mon2
M18.Mon1
M18.Mon2
M19.Mon1
M19.Mon2
M20.Mon1
M20.Mon2

CS
R1
4.000
4.000
4.000
3.813
3.833
4.000
4.000
3.947
3.692

CS
R2
4.000
4.000
4.000
3.938
3.833
4.000
4.000
4.000
3.769

SV(O)
R1
1.000
1.000
1.000
0.938
0.833
1.000
1.000
0.947
0.923

SV(O)
R2
1.000
1.000
1.000
0.938
1.000
1.000
1.000
0.947
0.846

REL
R1
0.909
1.000
1.000
0.750
0.417
1.000
1.000
0.895
0.923

REL
R2
0.909
1.000
1.000
0.875
0.500
1.000
1.000
0.947
1.000

CU
R1
0.909
1.000
1.000
0.750
0.333
1.000
1.000
0.842
0.923

CU
R2
0.909
1.000
1.000
0.813
0.417
1.000
1.000
0.895
0.846

GR
R1
0.909
1.000
0.867
0.938
1.000
1.000
0.933
0.947
0.769

GR
R2
0.909
1.000
1.000
1.000
0.917
1.000
0.933
1.000
0.769

REF
R1
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

REF
R2
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

%CIU
R1
0.955
0.925
0.939
0.694
0.301
0.946
0.910
0.780
0.791

%CIU
R2
0.955
0.943
0.944
0.724
0.314
0.935
0.937
0.780
0.801

GCS
R1
3.909
3.913
4.000
3.313
2.417
4.000
4.000
3.790
3.692

GCS
R3
3.909
4.000
4.000
3.438
2.500
4.000
4.000
3.842
3.692

Note. ID = participant identifier; CS = Communicative Success; R1 = rater 1; R2 = rater 2; SV(O) = Subject+Verb+(Object); REL = Relevance in SV(O) sentence frame; CU =
Complete Utterance; GR= Grammaticality; REF = Referential Cohesion; %CIU = Percent Correct Information Unit; GCS = 4-point Global Coherence Scale; R3 = rater 3; Mon1 =
story narrative monologue visit 1; Mon2 = story narrative monologue visit 2.
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Epilogue
Summary of Primary Findings
Conversation is accomplished through an interaction of two or more people, using an
array of semiotic resources to convey meaning within a specific context to serve specific
interactional and/or transactional purposes. One key resource for achieving these conversational
goals is verbal language (Clark, 1996; Levinson, 1983). However, the impact of aphasia on
language production during conversation has received little research attention. Most aphasia
research considers either language impairment in isolated words and sentences or interaction in
conversation, but seldom considers language impairment as it manifests in conversation. The
need for research integrating language and conversation is great because PWA and their families
identify conversation as one of their most desired outcomes of rehabilitation, and emphasize
improved language as being critical to meeting this goal (Hesketh et al., 2011; Howe et al., 2012;
Wallace et al., 2017 Worrall et al., 2011). Establishing interventions that meet this goal requires
outcome measures that can be used to evaluate treatment effectiveness. Developing such
measures was the primary aim of the research presented in this dissertation.
Further, this research investigates the relationship of language production in conversation
and in monologue. Clinicians and researchers often use monologue language samples to assess
discourse, plan treatment, and measure treatment effectiveness. However, the differing structures
and purposes of monologue and conversational samples were hypothesized to result in language
production that would differ in these two conditions. Lastly, this research provides normative
data for each measure for both conversation and monologue language samples.
The results of these studies provide evidence that language production in conversation
can indeed be reliably measured. In addition to meeting the criterion for adequate interrater
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reliability, most of the measures demonstrate adequate test-retest stability, indicating that they
can be used to evaluate treatment outcomes and generalization. Most importantly, unlike most
discourse research, the methodology used for data collection in these studies was designed to
parallel real-world conversation as closely as possible by using unstructured conversation
samples and a variety of conversational partners. Consequently, the findings are particularly
valuable because reliability and stability are established for eight of ten measures even when
these factors were left uncontrolled, as occurs in everyday spontaneous conversation. The
resulting measures can be applied to unstructured conversations, similar to spontaneous, realworld conversation, which is the most meaningful context in which treatment impact can be
demonstrated. Further, these measures can contribute to identifying treatment factors that
improve conversational language of PWA, and can be used to evaluate conversation-level
outcomes of different treatment approaches (i.e., functional and impairment approaches; singleword level, sentence-level, discourse-level and multi-level approaches; trained-item and process
approaches, etc.). Analysis of outcomes can in turn inform development of future intervention
with greater specificity to impact change in language production in conversation.
This research indicates that if the goal of treatment is to improve language in
conversation, conversation itself must be evaluated to accurately and comprehensively guide
treatment. First, results demonstrate that a structured, elicited story narrative monologue task
does not result in language that parallels language in conversation for most measures. Thus,
treatment planning based on this type of structured monologue task may not reflect the
individual’s language needs in conversation. Exceptions to this finding occurred for the measures
of Communicative Success (CS) and Subject +Verb + (Object, if required) integrity (SV(O))
(and the related Complete Utterance (CU) measure). Accordingly, these measures may have
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potential to accurately estimate language in conversation from a structured narrative monologue
context. An important consideration that must not be overlooked however, is that the application
of the CS measure requires inclusion of context and nonverbal behaviors, which are not routinely
emphasized in structured monologue tasks.
A further consideration regarding these findings is that elicited language sampling
typically uses a single picture description task, which is more dissimilar to conversation than the
story narrative monologue used in this research. Accordingly, it is expected that conversational
language and language produced in these elicited static picture tasks may result in lower
correlations for each measure than what is demonstrated in the current research. If this is the
case, measuring outcomes and planning treatment based on picture description language samples
may have limited validity, although further research in this area is needed.
Second, no pattern was observed between individuals’ aphasia type/severity (per formal
test battery diagnosis) and degree of language impairment in conversational language. Some
people with minimal aphasia demonstrated significant language production difficulty in
conversation, while some with more significant aphasia had unexpected strengths in
conversation. Further, individuals classified with similar types/severity level of aphasia did not
demonstrate similar patterns of abilities across different levels of language production (i.e.,
micro and macro level measures). Relatedly, measures evaluating similar aspects of language,
such as Relevancy and Correct Information Units or Grammaticality and Subject-Verb integrity
reveal differentiated strengths and weaknesses within individuals.
Together these findings indicate that: language function in conversation requires targeted
evaluation; that language in one type of discourse does not parallel language in another; that test
battery assessment cannot adequately inform function (and therefore treatment needs) in
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conversation; and that measures of language in conversation are not interchangeable. Thus, if
conversation is of interest, then researchers and clinicians must evaluate conversation, and select
measures relevant to conversation during assessment or to evaluate post-treatment change.
Observations, Questions, and Future Directions
As in the course of any research, this endeavor has raised many new questions,
challenges, and unexpected findings that speak to the limitations of the current work and/or
suggest directions for future research. A summary of the observations, my analysis and concerns,
and potential directions for subsequent studies follows. Two measures, CS and Referential
Cohesion (REF) have received less individual attention than the other measures throughout this
body of work. As such, they require more attention and are highlighted in the discussion below,
as is the relationship between CS and GCS. LEXoth and LEXbeh are also further considered.
Measures
Communicative Success. Unexpectedly, the level of CS was quite high for all
participants, irrespective of aphasia severity. Of the participants with individual CS data
reported, 20 demonstrated mild aphasia, 8 demonstrated moderate aphasia, and 1 demonstrated
severe aphasia. For these participants, 89.7% (52/58) of their conversations demonstrate CS
scores greater than 3.0, on a 4-point scale. CS is generally lower in people with moderate and
severe aphasia than those with mild aphasia, although this is not always the case. For 4/6 of the
scores below 3.0, the participants demonstrated moderate aphasia as evaluated by the WAB-R.
The remaining 2 scores lower than 3.0 were observed in an individual with mild aphasia. In
contrast, the one individual with severe Wernicke’s aphasia demonstrated CS scores of 3.27 and
3.16 in her two conversations, and another participant with moderate aphasia demonstrated CS
scores greater than 3.0 for both conversations.
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The limited range of CS scores provides important data indicating that even within the
context of moderate and severe aphasia, individuals are often quite effective in marshalling
multimodal and contextual resources to communicate ideas. This is a very positive observation
for PWA and their families, because it means that PWA can be highly successful communicators
even when that may not be the case in a decontextualized formal test battery. This finding
provides quantitative support for the oft made remark that PWA communicate better than they
speak (Holland, 1982). This is also an important realization for clinicians and researchers;
irrespective of type/severity of aphasia, PWA are often highly-successful communicators when
multimodal and contextual resources are considered and are available, such as in conversation.
A drawback to the limited range of CS scores, however, raises the possibility that the
measure may be limited in its ability to differentiate degrees of CS. Further, the measure
provides no qualitative information as to how an individual achieves CS. In addition, the
measure does not indicate the degree of effort and time needed by the PWA to express an idea,
nor does it consider the linguistic complexity of the utterances employed. These factors
collectively contribute to communication profiles that can be dramatically different from one
another, even when the individuals demonstrate the same score on the CS scale. The relative
deployment of these qualitative contributors to success are of critical importance for design of
appropriate individualized treatment, evaluation of treatment effectiveness, and for providing
meaningful training to communication partners. While useful for objective reporting of success
or to demonstrate post-treatment change, the measure would perhaps be most meaningful if
bolstered with descriptive observation of the individual’s communication patterns (i.e., verbal,
nonverbal, gestural, written, strategy use, language production, prosody, effort, context, etc.).
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CS was also evaluated in the story narrative monologue condition and demonstrated a
strong significant relationship between the conversation and monologue discourse conditions.
This finding, which was also unexpected, indicates that PWA demonstrate similar levels of CS in
both unstructured conversation and an elicited story narrative monologue task. CS had been
expected to demonstrate a moderate correlation in the two contexts (or less), because
conversation by its very nature supplies additional communicative resources (e.g., the partner),
and is more personally relevant than a pictured story. If CS is used in an elicited story narrative
monologue context to estimate CS in unstructured conversation, it is essential that clinicians and
researchers allow the PWA access to all communicative modalities (e.g., pointing, gestures,
writing, etc.). Further, when scoring CS the rater must include all methods of communication,
including multimodal and contextual resources, as was done in this work. Important to note is
that CS cannot be assumed to have a high correlation between conversation and other discourse
contexts, such as a single picture description (e.g., Picnic Scene of the WAB-R; Kertesz, 2006),
or a story narrative monologue not used in the current research.
Findings from the current studies suggest future research concerning how CS can be
optimally used in assessment to guide selection of specific treatment targets and intervention
approaches. First, investigation is needed regarding the relationship between CS and the
linguistic measures, and CS and cognition. If there are clear links between CS and the linguistic
measures or specific cognitive domains, there is potential that intervention targeted to these
language/cognitive skills can contribute to change in CS. This is not to suggest that specific
language or cognitive skills should be addressed in isolation, but rather that aspects of language
or cognition with significant, positive relationships with CS could be emphasized within a
meaningful context to potentially improve function of the entire communicative system.
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Secondly, research exploring the use of CS paired with a descriptive taxonomy of methods of
communication used by the individual may be beneficial in understanding the specifics of how
an individual uses his or her communication system. The addition of this information would be
valuable to guiding selection of interventions and goals. In addition, augmenting the CS score
with descriptive data would provide a method for detecting post-treatment change in methods
and/or complexity of communication even if the CS score remained static.
Relationship of Communicative Success and the 4-Point Global Coherence Scales.
The scales of CS and GCS are similar in many ways, including aspects of their
development, how they are applied, and in the scores achieved on each for most participants.
Consequently, the current research raises questions about the relationship between these two
measures that would benefit from future research. The two measures are each based on existing
4-point utterance-level scales used in structured discourse to evaluate critical macrostructure
concepts (success and global coherence). CS was loosely based on Ramsberger and Rende’s
2002 transactional success scale of structured conversation, which provided data that such a scale
was feasible for the abstract construct of success. The CS scale retains the 4-point structure used
by Ramsberger and Rende, but otherwise is not closely tied to their transaction scale. In contrast,
the GCSconv is closely adapted from Wright and Capilouto’s (2012) 4-point GCS.
CS measures a broad concept, “success”, and rating each utterance incorporates
consideration of micro- and macrolinguistic skills, nonverbal skills, utterance sequentiality, and
context. As such, coherence is one of many factors contributing to the CS rating. The GCSconv
has a narrower focus, measuring the degree of coherence of each utterance to the current topic of
the conversation. However, as discussed by Leaman and Edmonds (in press), and Wright et al.,

277

(2013), microlinguistic impairment often impacts global coherence. Thus, microlinguistic errors
and global coherence influence ratings for both scales.
The scales also differ in several important ways. First, CS was primarily conceived of as
a multimodal scale, with raters attending to verbal and nonverbal aspects of communication,
including gesture. In contrast, the 4-point GCS was conceived as a verbal scale by Wright and
colleagues. Although the adaptation to conversation includes consideration of context and
sequentiality, the GCSconv retains a verbal focus. A second major difference between CS and
GCSconv regards utterances that are commentary on performance (e.g., “I can’t think of the
word”). Such utterances receive a “4” CS rating (entirely successful) if the individual
successfully expresses an idea. In contrast, the GCSconv does not rate these utterances at all.
Omitting scoring for these commentary utterances is a major adaption of the 4-point GCS, which
rates commentary as a “1” in structured monologue because it is not coherent to the structured
task (Wright & Capilouto, 2012).
These similarities and differences have a net result of CS ratings that are often higher
than GCSconv for a given utterance with rare occurrences of GCS higher than CS. Indeed, it is
difficult to imagine a situation in which the broader measure, CS (which incorporates global
coherence) could be lower than GCSconv. Or, put it another way, what kind of utterance would
be highly coherent yet demonstrate low success? A brief post-hoc overview of the data for the
structured narrative monologue found occasional utterances that clearly demonstrated coherence
(“4”) while including extraneous details that were not profound enough to reduce coherence but
that minimally reduced success (“3”). A comprehensive examination and analysis of such
utterances would be of great benefit to better understanding these measures and their relationship
to one another.

278

A third difference between the two scales is that GCSconv is applied to each utterance as
it relates to the designated topic within the conversation. In contrast, CS rates each utterance in
reference to the ongoing conversation without a need to specify the topic. This difference may
not impact the resulting measures, but adds a time-consuming step to use of the GCSconv in
comparison to the CS scale. If future qualitative research examining the coded utterances in
relationship to one another and quantitative correlational analysis reveal few meaningful
differences between the two measures, it may be the case that CS could provide coherence
information in a more time efficient manner than the GCSconv. Other possibilities to reduce the
time demands of the GCSconv include: 1) investigation as to whether the topic designation step
is needed and/or whether application of the measure to only highly salient topics (i.e., easy and
rapid to identify) results in similar outcomes as the current methodology, and 2) investigation of
the extent to which a single discourse-level GCSconv rating is correlated with the discourse
rating using the current utterance-by-utterance methodology.
Referential Cohesion. The construct of referential cohesion (appropriate production of
pronouns) was selected for investigation because of the frequency of cohesion errors by PWA,
the frustration with correct pronoun use expressed by PWA and their families (Fromm et al.,
2017), and the extent to which reduced referential cohesion potentially negatively impacts
conversation. Reduced accurate referential cohesion can be particularly problematic when a
PWA wants to discuss remote information and/or relationships because referential cohesion is
often needed. The difficulty is exacerbated when the PWAs want to introduce a new topic to the
conversation, which may have no existing pertinent referents. Reduced ability to initiate new
topics has potential negative impact on the individual, because it can limit agency, reduce the
ability to direct conversations, and cause power imbalances between the conversation partners.
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Thus, having a method to identify and measure referential cohesion difficulty and designing
relevant treatment is of critical importance for improving discourse production for some PWA.
However, in both data sets collected for this series of studies, the measure of referential
cohesion (REF) was not significant for test-retest stability in conversation. Stability was
moderate in the story narrative monologue task. Correlation of REF across the two discourse
types was not reported in the dissertation manuscripts because of the instability of the measure
reported in conversation. However, the correlational analysis was conducted, and is not
significant for REF (with a Bonferroni correction) between the two conditions for both visit 1
(Spearman’s rho = .458, p-value = .048) and visit 2 (rho = .427, p-value = .077). These findings
indicate that REF in the story narrative monologue, Picnic, is not adequately similar to REF in
unstructured conversation, and conclusions cannot be drawn from one context to the other.
While the current research has not resulted in establishing a reliable method to measure
referential cohesion in conversation, it nonetheless makes an important contribution to the
literature by demonstrating that measuring this construct through these methods is not possible.
REF is an illustrative example of how the interdependence that occurs during conversational
interaction may sometimes be so intricately woven that the partner’s contributions can have a
level of influence that precludes stable measurement using the methods explored in this research.
Further, REF provides valuable contrastive information about the measures that can be measured
with stability even when used in the context of interaction in conversation. Consideration of how
the language skills required for REF differ in comparison to the other measures has value for
developing a future viable measure of REF. In addition, this understanding can provide insight to
factors that may be key to measurement stability versus instability in conversation. Such data can
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be used preemptively to inform hypothesis development regarding potential viability of future
measures for reliable and stable use in conversation.
To achieve intact REF production, the speaker must appropriately tie a cohesive device
(i.e., a pronoun) to a referent (i.e., a noun). Thus, unlike the other measures in these studies, REF
always considers two components, a referent and a cohesive device. These two elements are
separated from each other by time and may be spoken by one person, or may be produced
collaboratively by the two speakers (i.e., one person produces the referent, the other produces the
cohesive device). As reported by Leaman & Edmonds (2019a), the presence of a partner who
frequently provides potential referents can cause excessive, indiscriminate pronouns produced by
the PWA to become tied to a referent. However, in a conversation with a partner who does not
provide frequent referents, the PWA’s REF score will decrease, even if there is no change in the
integrity of referential cohesion production. Thus, in these scenarios, cohesion may occur
inadvertently, not through skill or intention of the PWA. The interactive mechanics of producing
referential cohesion in conversation can thus result in variation of REF with a high level of
influence by the partner. The other linguistic variables (lexical retrieval, grammar, syntax, global
coherence) investigated do not have the same utterance-to-utterance interdependence, and thus
demonstrate less susceptibility to variation due to the partner’s behavior.
Moving forward, referential cohesion is a linguistic ability central to conversational
discourse that needs development of relevant intervention and associated methods for reliable
measurement. The challenge to develop such measures in a way that is ecologically-valid while
minimizing the influence of the partner’s utterances is formidable. A potential methodology
could use a semi-structured monologue protocol that closely resembles the kinds of monologues
that arise in conversation to tell stories and explain relationships. For instance, the speaker could
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be asked to explain information involving multiple agents (i.e., people) that is remote to the
current environment (reducing use of pointing to environmental objects (deixis)), and unknown
to the partner (preventing or minimizing contribution by the partner of common ground
knowledge). Key to maintaining meaningfulness in type of assessment is that the content is
highly personally relevant to the individual, making it ecologically-valid. Explanation of family
relationships and/or related personal stories are a potential source of such monologue language
samples, although two limitations may be that family relationships vary considerably in
complexity (making person to person comparison potentially difficult) and that the monologue
structure imposes a communicative environment that removes some of the communicative
resources available in conversation (such as the common ground knowledge of the partner). This
first concern is somewhat alleviated by the fact that within individuals, complexity of family
relationships would likely not vary (potentially allowing test-retest stability of the measure). The
second concern, while valid, also doesn’t account for the reality that in conversation such
explanations with need for referential cohesion do often arise with few environmental props
available and with little specific knowledge available by the partner.
LEXbeh and LEXoth. These two measures were developed in the pilot research, but
were not evaluated in the subsequent dissertation studies, as they were effectively replaced by
the CIUconv. LEXbeh and LEXoth were designed early in the pilot research to meet a need to
evaluate lexical retrieval in the portion of each utterance not evaluated by REL (i.e., in the non(Subject + Verb) portion of the utterance). When they were developed, the CIU (Nicholas &
Brookshire, 1993), a monologue measure, was considered for this purpose. However, previous
research (Oelschlaeger & Thorne, 1999) indicated that the CIU was not reliable in conversation,
thus it was not employed. However, the current line of research eventually extended to a
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reevaluation of Oelschlaeger & Thorne’s findings (Leaman & Edmonds, 2019b). The CIUconv
measure demonstrated evidence that informativeness could be evaluated in conversation given
rater training and adaptation of the monologue CIU measure to meet the demands of
conversation. Thus, the need for LEXoth and LEXbeh was eliminated, because CIUconv
evaluates lexical informativeness and retrieval, making additional measures superfluous. A
further benefit of the CIUconv over the two earlier measures is that conversation and monologue
samples can be easily compared for informativeness by using the CIUconv and the CIU.
Efficiency
The primary purpose of the current research was to establish the ability to reliably
measure linguistic skills in conversation. As a first inquiry to a nearly heretofore unexplored
area, efficient clinical application of these methods was secondary to determining whether such
measurement was possible. With the primary goal in mind, transcription was conducted for each
conversation so raters could review data multiple times. Further, conversations were
approximately 10 minutes long in an effort to assure samples would be long enough to yield
meaningful sample sizes. Consequently, data analysis using the current methodology is timeconsuming, exceeding what is likely possible in most clinical environments. A critical next step
for use of these measures is research focused on minimizing the time needed for data analysis.
The current reality for healthcare provision in the United States is that no time is
provided for analysis of any testing, conversational or otherwise. Increasingly, therapists must
design therapy based on rapid screenings of 10 minutes or less. This situation severely constrains
provision of meaningful aphasia services. Adequate evaluation of language and communication
cannot be achieved (and scored) in under 10 minutes. In this healthcare climate, delivery of
relevant, personally tailored intervention with potential to impact the person’s communication is
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challenging at best. Currently, barriers exist for all levels of evaluation, including word and
sentence level assessment, evaluation by formal test battery, as well as for evaluation of
conversation. However, concurrently, there is a high value in the healthcare system for
personally relevant outcomes, individually tailored interventions and treatment that can impact
real-world communication (World Health Organization, 2001). These values support assessment
of conversation, and interventions that can impact conversation.
In an attempt to align with these clinical restrictions on assessment, there are several
avenues of research that may minimize the time need to assess language in conversation. Three
possible future directions include transcriptionless analysis, use of direct magnitude estimation,
and shorter samples (i.e., 5 or 8 minutes). The first two methods are currently being investigated
by other researchers for use in structured monologue language samples for a number of measures
(e.g., Armstrong et al., 2007; Casilio et al., 2019; Christensen et al., 2009; Dalton et al., 2020;
Kim et al., 2019; Kong & Wong, 2018; Richardson et al., 2020; Rogalski et al., 2020; Webster et
al., 2019). Reducing the conversation length may be possible by evaluating whether the results
for each of the measure varies when an excerpt of 5 or 8 minutes is sampled as opposed to the
current average of 10 minutes. This shortened sample length has potential, as it is the length
typically used in other conversational research (Beeke et al., 2015; Boles & Bombard, 1998;
Correll et al., 2010; Crockford & Lesser, 1994), and usually yields the minimum 300 words
(Leaman & Edmonds, 2019b; Dissertation Study 1) suggested by monologue research
(Brookshire & Nicholas, 1994). Larger than typical discourse samples were collected for these
studies to assure an adequate number of words and utterances would be obtained to yield useable
results, which was achieved. In addition, future research can investigate combining these more
time efficient methodologies as well.
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Ultimately, it may be the case that the time needed to evaluate conversational discourse
reliably cannot be reduced, or cannot be reduced enough to meet current demands. If this is the
case, there are several options for clinical settings. Interventions could be rigorously evaluated
for their impact on conversational language within research environments, to establish which
interventions have this impact (and to develop new interventions). In this case, clinical use for
these (and other) measures may become dependent on a robust research base that can be cited for
evidence of treatment effectiveness paired with more easily and rapidly administered
patient/family reported outcomes and/or other thumbnail measures of communicative function.
Another possibility that can only be considered over a very long-term trajectory, and would
require additional supporting research, is a potential for culture shift in medical settings. If the
time invested in thorough evaluation results in therapy that is more effective, efficient, and
meaningful in its impact on everyday communication needs of PWA, it is possible that overall
therapy time could be reduced, lowering costs, and increasing the system’s current value on
comprehensive evaluation. The current interest of healthcare entities on meaningful, personally
relevant, real-world communication also supports possible long-term shifting of attitudes.
Communication Partner/Familiarity
This research demonstrates reliability and stability of eight measures in conversations
that allow both the topic and conversation partner to vary. The first series of studies demonstrates
stability of the measures when the partner is an unfamiliar SLP in one conversation and a
familiar partner in the other. The last two manuscripts made use of two different unfamiliar SLP
partners, and demonstrate similar results. These findings indicate that when partners familiar
with interacting with PWA use the Conversation Collection Protocol outlined in the studies,
linguistic production is stable for the PWA for these eight measures. Although these are robust,
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and perhaps surprising findings, a clinical limitation is that typically an unfamiliar SLP evaluates
a PWA, then provides a period of therapy, followed by reassessment of the person at the
conclusion of therapy. Consequently, in most clinical settings, the pre-treatment visit is with an
unfamiliar SLP, and the same SLP (who has become familiar over the course of treatment) is the
person who collects post-treatment data. This is similar to the unfamiliar/familiar condition in the
first series of studies which demonstrated stability of measures, although the extent of familiarity
of the home communication partner is far greater than the familiarity of a treating therapist.
It is hypothesized, based on the data from this series of studies, that the clinical situation
described above would result in similar findings for most measures (i.e., test-retest stability).
However, additional research is required to evaluate this supposition. While new data could be
collected to evaluate this question, the existing data may be useful for such an analysis. The first
author was unfamiliar to the PWA at visit 1 and routinely engaged in unstructured conversation
with each participant during that visit. Like an evaluating SLP in a medical facility, she also
conducted aphasia testing for each person. At visit 2, the first author also engaged in casual
conversations with each PWA, and at that time had become familiar, because of the time spent
together at the first visit and often through relationship-building that occurred incidentally
through the scheduling process which usually entailed multiple email and telephone
conversations. Data available from these research visits could be used to investigate whether the
PWA’s linguistic production is stable within the context of a relationship with an SLP that
changes from unfamiliar to familiar. An added benefit of this use of the available data is that
language production measures would be available for the same PWA in two conversations with
two unfamiliar SLPs and in two conversations with the same SLP over the course of consecutive
visits. This could allow for analysis of variation in production as mediated by these relationships.
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Limited Severity/Types of Aphasia in Sample
This research has a sample comprised predominantly of PWA presenting with mild fluent
aphasia (anomia). Thus, future research to further evaluate the use of these measures with people
with moderate and severe aphasia is indicated, as is further research with people with nonfluent
aphasia. The current studies can offer preliminary insight regarding relative degree of stability of
the measures as mediated by the fluent/nonfluent dichotomy and severity of aphasia, but
interpretation is quite guarded given the small sample sizes.
Of the thirty participants, only five demonstrate nonfluent aphasia, and only nine
demonstrate moderate aphasia. The current studies suggest that the measures may be the least
stable for individuals with moderate or severe fluent aphasia than for individuals with mild
aphasia or individuals with moderate nonfluent aphasia. Data from the 3 individuals with
moderate nonfluent aphasia demonstrate that 94.4% (17/18) of their measures varied less than
the 10% criterion for stability in their two conversations, whereas the sample of 25 fluent
participants demonstrated this for 84.0% (126/150) of their measurements. When calculated from
a severity standpoint, participants in each group demonstrate a similar extent of stability; for the
8 participants with moderate or severe aphasia, 83.3% (40/48) data points were within the 10%
criterion, and for the 20 participants with mild aphasia 86.6% (104/120) of the data points fell
within the criterion. However, when fluency and severity are considered together, the people
with moderate or severe fluent aphasia demonstrate the most variability, with 76.6% (23/30) of
their data points exceeding the 10% criterion, compared to 87.7% (121/138) of the data points
for the remaining participants. These data are calculated for the 28 participants with reported
test-retest data (individual test-retest data were not reported for P9 and P10 in the pilot work
because of the nature of the questions asked in the studies in which they participated). In
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addition, CU and REF are excluded from these calculations, because the former is a composite
measure and the latter was not stable for the group.
An additional factor to consider in a future study extending investigation of these
measures in nonfluent aphasia, is that diagnosis of aphasia by the Western Aphasia Battery –
Revised (WAB-R; Kertesz, 2006), has strict criteria discriminating nonfluent from fluent aphasia
that overclassifies individuals to the fluent category. The WAB-R only diagnoses nonfluent
aphasia if the participant produces two or fewer independent utterances in the Picnic scene
picture description task. In this highly structured task which allows unlimited time, some
individuals who otherwise present with nonfluent characteristics can produce complete
utterances (i.e., usually a simple canonical Subject+Verb utterance), despite not doing so (or very
rarely doing so) in any other contexts. This was the case for P3 (mild conduction aphasia,
Dissertation Studies), who was diagnosed with mild conduction aphasia by the WAB-R. Outside
of structured, elicited picture-supported tasks he demonstrated agrammatic speech, 1-2 word
utterances, and rarely produced independent utterances. Clinically, a diagnosis of moderate
Broca’s aphasia would be more likely and more descriptive of his presentation. P4 and P5 (mild
anomia; mod transcortical sensory aphasia, Dissertation Studies) also demonstrated similar
profiles, presenting as nonfluent in non-test situations.
Development of Intervention for Conversation
This body of research has the long-term aim to provide essential measures and
knowledge for development of intervention that can impact conversational language in people
with aphasia (PWA). Most of the research is concerned with development of the needed
measures to evaluate such an intervention. However, the topic initiation study (Leaman &
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Edmonds, 2020) has as its focus investigation how new topics are introduced in conversation, so
that these data can be used to inform development of intervention.
Thus far, the measures have been applied to evaluate post-treatment outcomes in one case
study (Obermeyer et al., in press). The individual in that study demonstrated meaningful change
in CS, but not REL and GR (using the Minimal Detectable Change calculated from Leaman &
Edmonds, 2019a as the criterion). He had mild aphasia and mild apraxia of speech, with most
measures close to ceiling, which may have contributed to the lack of meaningful change for REL
and GR. Future research using the measures for the purpose of demonstrating outcomes
following treatment is needed with people with a variety of types and severities of aphasia.
The topic initiation study provides important preliminary data describing differences in
how PWA and their communication partners initiate new topics during conversation. The two
groups of participants demonstrated different relative use of four methods of topic initiation. In
addition, PWA tended to use fewer methods of topic initiation simultaneously than their partners.
When people with moderate and severe aphasia used relatively fewer simultaneous methods to
introduce a topic, CS went down. These findings are valuable for thinking about possible
intervention strategies, such as teaching PWA to use multiple methods of topic initiation
simultaneously to emphasize the presence of a new topic and thus potentially improving the
successfulness of that utterance.
However, because the people without aphasia in this study were in conversation with
PWA, it is not known as to whether the behaviors they demonstrated (e.g., use of multiple
methods of topic initiation simultaneously) were in response to the presence of a partner with
aphasia, or whether this is common practice in people without aphasia. To better understand the
scope of typical practice regarding topic initiation, so that this information can be used in
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development of appropriate treatment for PWA, additional research is needed regarding topic
initiation in dyads in which neither partner has aphasia.
Prioritization and Planned Research Trajectory
Many possible lines of research have been raised throughout this discussion, making
prioritization necessary. Of the highest priority are research questions impacting how the
measures are used to evaluate treatment outcomes, because this is the purpose of the measures.
Thus, investigation of the relationship between CS and GCS is needed most immediately, to
determine how they qualitatively overlap and differ in the constructs they evaluate. If both
measures are capturing similar constructs, time can be minimized in data analysis by selecting
the most highly pertinent measure to the expected outcomes of the intervention. In the course of
this proposed research, additional questions regarding CS raised above may be addressed as well.
Research applying the measures to intervention is the next most highly prioritized
activity. More data regarding treatment application of the measures as outcomes is needed, and
development of treatment that can impact language improvement in conversation is greatly
needed. Other clinically beneficial lines of research relevant to short-term planning are studies
investigating the measures in single picture description tasks and work investigating possible
methodologies for decreasing the time required for analysis of conversational samples. In the
long-term, studies investigating topic initiation in people without aphasia, developing assessment
of referential cohesion, and extending the data to include more people with nonfluent and
moderate/severe aphasia are needed. Finally, research regarding the possible impact of the
evolving familiarity of the SLP in clinical situations on the measures may be investigated.
However, with the other competing needs, this is low priority as data are reported demonstrating
stability of the measures across communication partners with varying degrees of familiarity.
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